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DISEASES   OF   THE   EYE. 

By  James  Dixon,  M.D. 

Revised  by  George  C.  Harlan,  M.D. 


CHATTER  I. 

OPTICAL  DEFECTS. 

Emmetropia  (Refraction  and  Accommoda- 
tion).— Ametropia  {Myopia,  Hypermetro- 
pic Presbyopia,  Astigmatism). 

Assuming  the  reader  to  be  acquainted 
with  the  general  laws  of  optics,  I  may  be- 
gin by  saying  a  few  words  about  the  eye 
as  an  optical  instrument ;  and  may  then 
briefly  describe  those  defects  in  its  refrac- 
tion and  accommodation  which  interfere 
with  the  perfect  performance  of  its  func- 
tions. 

The  terms  Emmetropia  and  Ametropia1 
have  been  invented  by  Donders  to  desig- 
nate the  normal  and  abnormal  state  of 
the  eye  in  respect  of  its  refractive  phe- 

1  The  generic  term  Ametropia  is  seldom  em- 
ployed, inasmuch  as  that  special  form  of  it 
which  happens  to  be  immediately  under  ob- 
servation, leads  one  to  use  the  terms  Myopia, 
Hypermetropia,  or  Presbyopia.  But  were  the 
word  "  Ametropia"  often  pronounced  by  Eng- 
lishmen, it  would  be  constantly  liable  to  be 
mistaken  for  "Emmetropia,"  its  direct  oppo- 
site, in  consequence  of  the  peculiar  sound  of 
our  close  a.  On  the  Continent,  where  the  a 
has  uniformly  its  broad  open  sound  (as  in 
father),  this  confusion  cannot  occur.  Our 
strictly  English  eccentricity  might  have  been 
indulged,  while  at  the  same  time  the  distinc- 
tion between  the  two  generic  terms  would 
have  been  made  even  more  marked,  if  Ecme- 
tropia  had  been  chosen  as  the  converse  of 
Emmetropia.  [The  term  Ametropia  is  now  in 
universal  use.] 


nomena.  An  eye  of  perfectly  normal  re- 
fraction, in  which  parallel  rays  of  light 
meet  in  a  focus  on  the  retina,  Donders 
calls  emmetropic — Emmetropia  implying 
"sight  within  due  measure1'  (''E^srpoj, 
within  measure,  and  io«ia,  the  terminal 
modification  of  w^,  sight).  An  eye  in 
which  parallel  rays  come  to  a  focus  either 
in  front  of  or  behind  the  retina,  he  calls 
ametropia  (a  and  (Ufrpurtta). 

Although  we  familiarly  speak  of  the 
rays  of  light  that  come  to  us  from  dis- 
tant objects  as  being  parallel  to  each 
other,  yet,  strictly  speaking,  all  luminous 
rays  pass  off  from  their  source  divergently. 
It  is  obvious,  however,  that  the  diverg- 
ence of  any  rays  falling  on  the  eye  must 
become  less  in  proportion  as  their  source 
is  removed  farther  off;  so  that  by  the 
time  the  rays  from  a  distant  object  are 
passing  through  the  small  aperture  of  the 
pupil,  their  divergence  has  become  so  tri- 
fling that,  for  all  practical  purposes,  they 
may  be  regarded  as  parallel. 

In  considering  the  eye  as  an  optical  in- 
strument, we  have  to  do  only  with  those 
rays  of  light  which  are  admitted  by  the  pu- 
pil— they  alone  being  concerned  in  vision. 

While  in  a  perfectly  formed,  and  nor- 
mally refractive,  or  emmetropic  eye,  the 
rays  from  distant  objects  would  naturally 
come  to  a  focus  upon  the  retina,  and  there 
form  a  picture  which  is  to  be  recognized 
by  the  sensorium,  the  rays  from  near  ob- 
jects, falling  on  the  surface  of  the  cornea 
in  a  state  of  more  or  less  divergence, 
would,  in  passing  on  through  the  refrac- 
tive media  of  the  organ,  tend  towards  a 
focus  behind  the  retina.     (Fig.  246). 
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To  effect  near  vision,  therefore,  it  be- 
comes necessary  that  the  media  should 
undergo  such  a  change  as  will  bring  di- 
vergent rays  to  an  exact  focus  on  the  re- 
tinal surface.     This  change  is  the  result 


of  an  active  effort  which  is  called  Accom- 
modation. 

Various  theories  have  at  different  times 
been  suggested  to  explain  the  mechanism 
of  this  act  of  adjustment  or  accommoda- 


Fig.  246. 


Emmetropic  eye  in  a  state  of  rest.  Parallel  rays,  a,  a,  come  to  a  focus  on  the  retina  at  b.  Eays  from  a 
near  object,  c,  being  divergent,  tend  toward  a  focus  behind  the  retina  d.  The  act  of  accommodation,  which 
consists  in  increased  convexity  of  the  lens,  causes  these  divergent  rays  to  converge  to  a  focus  at  b. 


tion  of  the  eye  to  near  objects.  First,  it 
was  said  that  by  a  contraction  of  the  recti 
muscles  the  eyeball  was  compressed  on 
all  sides,  and  thereby  elongated  in  its 
antero-posterior  diameter,  and  thus  the 
retina  was  actually  removed  backwards 
into  such  a  position  as  enabled  it  to  re- 
ceive upon  its  surface  the  exact  focus  of 
the  rays.  Secondly,  according  to  another 
theory,  the  act  of  accommodation  con- 
sisted in  an  increased  curvature  of  the 
cornea.  This  Home  and  Ramsden  con- 
sidered themselves  to  have  proved  by  con- 
clusive experiments.  Thirdly,  it  was 
maintained  that  the  lens  was  moved 
bodily  forwards. ' 

All  of  the  foregoing  theories  of  accom- 
modation are  evidently  fallacious.  1. 
In  a  case  of  total  paralysis  of  the  third, 
fourth,  and  sixth  nerves,  all  the  ocular 
muscles  are  inert,  and  yet  the  patient's 
vision  of  near  objects  remains  totally  un- 
impaired.2 2.  The  curvature  of  the  cor- 
nea has  been  carefully  tested,  and  found 
not  to  vary  during  the  act  of  accommoda- 
tion. 3.  No  apparatus  exists  adequate 
to  move  the  entire  lens  forwai'd  to  an  ex- 
tent sufficient  for  the  purpose  of  accom- 
modation. During  the  performance  of 
the  delicate  experiments  I  am  about  to 
allude  to,  no  change  in  the  position  of  the 
entire  lens  could  be  detected.  4.  An  in- 
crease in  the  convexity  of  the  lens,  espe- 


1  This  movement  was  effected-,  according  to 
Porterfield,  by  a  contraction  of  the  ciliary 
processes  ;  or,  as  he  termed  them  collectively, 
the  ligamentum  ciliare.  Porterfield,  however, 
knew  nothing  of  the  existence  of  what  is  now 
called  the  "ciliary  muscle."  (See  his  Trea- 
tise on  the  Eye,  etc.,  1759,  vol.  ii.,  p.  4.) 

2  [A  total  paralysis  of  the  third  nerve  in- 
cludes the  branch  distributed  to  the  ciliary 
muscle,  and  suspends  all  power  of  accommo- 
dation. The  ciliary  muscle  may,  however, 
remain  unaffected  when  all  the  external  mus- 
cles of  the  ball  are  paralyzed.] 


cially  of  its  anterior  surface,  is  now  uni- 
versally accepted  as  the  cause  of  the  eye 
being  accommodated  to  near  objects.1 
Theoretically  such  a  change  of  form  will 
account  for  the  attainment  of  the  end  in 
view  ;  and  practically  it  has  been  found, 
by  carefully  watching  the  alteration  in  the 
reflected  images  of  a  flame  held  in  front 
of  the  eye,  that,  while  the  reflection  from 
the  surface  of  the  cornea  remains  totally 
unchanged  during  the  act  of  accommoda- 
tion, the  images  reflected  from  the  ante- 
rior and  posterior  faces  of  the  lens  (Pur- 
kinje's2  images  they  are  termed)  change 
both  their  size  and  relative  position. 


1  This  theory  was  first  published  by  Young 
in  1793;  but  along  with  it  he  brought  for- 
ward the  mistaken  notion  that  the  change  in 
the  shape  of  the  lens  was  owing  to  its  pos- 
sessing an  inherent  power  of  contraction,  due 
to  its  being  wholly  made  up  of  muscular  fibres 
and  tendons.  This  anatomical  error  had  been 
previously  advanced  by  Pemberton,  in  1719. 
In  1796  Young  retracted  the  theory  he  had 
brought  forward  three  years  before,  declaring 
it  to  be  "  neither  new  nor  true,"  and  accepted 
the  change  of  curvature  in  the  cornea  as  the 
efficient  cause  of  accommodation.  At  a  later 
period  (1800),  while  he  abandoned  the  opin- 
ion that  the  lens  was  muscular,  he  still  main- 
tained that  it  possessed  within  itself  a  power 
of  changing  its  form,  and  that  by  increasing 
its  convexity,  it  adapted  the  eye  to  near  ob- 
jects.    (Phil.  Trans.,  1801.) 

2  The  following  is  Purkinje's  experiment, 
which,  before  the  invention  of  the  ophthal- 
moscope, was  frequently  employed  as  a  "ca- 
toptric test"  of  the  presence  of  incipient  cata- 
ract. The  patient,  with  his  pupil  dilated,  is 
placed  in  the  dark,  and  a  lighted  taper  is 
then  held  on  a  level  with,  and  at  a  few  inches 
from  the  pupil.  Three  images  of  the  name 
are  then  perceived ;  one,  large,  distinct,  and 
upright,  is  reflected  from  the  cornea ;  two 
others,  much  smaller  than  the  corneal  one, 
appear  within  the  pupil.  Of  these  deeper 
images,  one,  inverted,  is  reflected  from  the 
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The  ciliary  muscle  is  now  generally  be- 
lieved to  be  the  active  agent  in  changing 
the  shape  of  the  lens  during  accommoda- 
tion, but  the  precise  mode  in  which  the 
process  is  effected  is  not  easy  to  explain. 
The  iris  also  seems  in  some  way  to  aid  the 
ciliary  muscle,  but  that  the  iris  is  not 
the  chief  agent  in  accommodation  is 
proved  by  the  fact  that,  in  cases  where  it 
is  absent  from  birth  (Irider&nia),  or  where 
it  has  been  removed  from  the  eye  by  an 
accident,  accommodation  seems  but  little 
impaired. 

The  temporary  loss  of  accommodation 
in  persons  who  have  severely  suffered 
from  diphtheria  illustrates  the  depen- 
dency of  the  function  on  some  form  of 
muscular  action.  In  such  patients,  long 
after  all  their  acute  throat -symptoms 
have  passed  away,  and  they  are  resuming 
their  ordinary  employments,  a  remark- 
able weakness  in  some  of  the  small  mus- 
cles of  the  body  becomes  manifest  ;  the 
palatal  muscles  are  found  to  be  impaired 
in  their  action,  and  at  the  same  time  the 
power  of  reading  is  lost,  or  it  can  be  ex- 
ercised only  for  a  few  seconds.  This  de- 
fect of  vision  is  not  clue  to  any  impairment 
of  the  optic  nerve,  for  a  convex  glass  held 
in  front  of  the  eye  at  once  compensates 
for  the  loss  of  accommodating  power,  and 
enables  the  patient  to  read  clearly. 

Near  and  far  points  of  distinct  vision. — 
There  is  a  limited  range  within  which 
small  objects,  printing-types,  for  instance, 
can  be  distinctly  seen  by  a  healthy,  or 
emmetropic,  eye.  If  they  are  brought 
nearer  to  the  eye  than  a  certain  point, 
they  can  no  longer  be  recognized.  This 
is  called  the  "near  point  of  distinct  vis- 
ion." If  the  types  be  moved  farther  off, 
they  can  still  be  read  until  they  have  re- 
ceded to  a  certain  distance,  when  they 
again  become  indistinguishable.  The 
space  comprised  between  these  two  points 
is  called  the  ''range  of  accommodation." 

[The  range  of  accommodation  is  the 
distance  between  the  near  and  far  points 
of  distinct  vision,  and  is  expressed  by  the 
power  of  the  convex  lens  which  would 
accomplish  the  change  in  refraction  neces- 
sary to  adapt  the  focus  of  the  eye  from 
the  far  point  to  the  near  point.  In  em- 
metropia  and  hypermetropia,  the  distance 
of  the  far  point  is  infinite,  but  in  myopia 
it  is  limited.     The  following  is  Donders' 

formula:    __      _  in   which  —  is 

APE'  A 

hinder  face  of  the  lens ;  the  other,  upright, 
from  its  front  surface.  If  the  taper  be  now 
slowly  moved  from  side  to  side,  the  inverted 
image,  which  is  always  ill-defined,  quits  its 
position  between  the  two  upright  images  re- 
flected from  the  cornea,  and  from  the  front  of 
the  lens,  and  glides  away  in  a  direction  oppo- 
site to  that  in  which  the  taper  is  moved. 


the  range  of  accommodation.  P  is  the  dis- 
tance (in  inches)  of  the  near  point,  and 
It  the  distance  of  the  far  point.  A  per- 
son who  has  normal  vision  beyond  20 
feet,  and  can  read  line  print  at  0  inches, 

1111 
has       =    _    -  =   .     A  person  with   a 
A      0      <*       6 

myopia  of  — ,  who    cannot    read  nearer 

than  6  inches,  has  —=1.  —  —J  =1.] 

A      6      24      8  J 

The  far  point  in  an  emmetropic  eye  is 
said  to  be  "  at  an  infinite  distance."  That 
is  to  say,  rays  of  light  from  the  most  dis- 
tant objects,  the  stars  for  instance,  come 
to  a  focus  upon  the  retina  while  the  eye 
is  in  a  state  of  rest.  It  is  evident  that  if 
we  use  ■'  infinite"  in  its  strictly  etymo- 
logical sense,  no  two  things  can  be  at 
an  infinite  distance  from  each  other.  The 
word,  however,  is  technically  applied  to 
rays  which,  being  inappreciably  diver- 
gent, are  therefore  treated  of  as  if  really 
parallel ;  not  only  such  as  come  to  us 
from  one  of  the  heavenly  bodies,  but  even 
from  an  object  several  yards  off.  As  some 
distance  must  be  assigned  respectively 
limiting  the  bounds  of  finite  and  infinite 
rays,  twenty  feet  is  commonly  spoken  of 
as  the  distance  by  ophthalmic  writers  ; 
appreciably  divergent  rays,  coming  to  the 
eye  from  an  object  less  than  twenty  feet 
distant  being  called  "  finite,"  and  those 
from  all  objects  beyond  that  distance  "  in- 
finite." 

Ametropia. — The  chief  forms  of  ame- 
tropia are  those  popularly  known  as 
"short-sight,"  and  "long-sight."  The 
latter,  in  its  true  meaning,  will  come  to 
be  considered  under  the  term  presbyopia; 
but  there  is  another  form,  the  clear  dis- 
crimination of  which  we  owe  to  Donders, 
and  to  which  he  has  given  the  name  of 
"Hypermetropia."  It  is  a  very  com- 
mon affection,  depending  on  original  mal- 
formation of  the  eyeball,  and  affecting 
therefore  persons  of  all  ages.  In  short- 
sight  [Myopia),  parallel  rays  such  as  pass 
to  the  eye  from  a  distant  object,  come  to 
a  focus  in  front  of  the  retina  ;  in  Hyper- 
metropia the  rays  tend  to  a  focus  behind 
the  retina. 

On  the  same  principle  of  terminology 
which  induced  Donders  to  name  this  de- 
fect Hypermetropia — the  sight  being,  as 
it  were,  tirtip^srpoj,  above  the  measure — 
short  sight  would  be  called  Hypometropia 
(irtojttfrpoj,  below  the  measure)  ;  but  Don- 
ders has  chosen  to  retain  the  name  "My- 
opia" for  two  reasons  :  first,  because  the 
word  is  established  and  universally  ac- 
cepted; and,  secondly,  because  the  simi- 
larity of  sound  between  "hypo"  and 
"  hyper"  would  be  apt  to  cause  confusion 
and  misunderstanding. 

In  Myopia  (Fig.  247)  the  eye  is  adapted 
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for  bringing  divergent  rays  to  a  focus  on  the 
retina  ;  but  parallel  rays  come  to  a  focus 
in  front  of  it,  and  then,  again  diverging, 
pass  on  to  form  upon  its  surface  what  are 
called  "circles  of  dispersion,"  and   thus 


an  ill-defined  image  of  a  distant  object  is 
produced. 

A  concave  glass,  of  a  curvature  propor- 
tioned to  the  degree  of  myopia,  held  in 
front  of  the  eye,  causes  parallel  rays  to  di- 


Fig.  247. 


Myopic  eye:  too  long  in  its  antero-posterior  diameter.      Parallel  rays,  "before  reaching  the  retina,  come  to  a 
focus  at  6  ;  then  crossing,  they  form  on  the  retina  circles  of  dispersion  at  b',  b'. 


verge  before  entering  the  pupil,  and  they 
are  then  reunited,  and  brought  to  a  focus 
exactly  upon  the  retinal  surface  (cZ).  The 
cause  of  myopia  consists  either  in  the  me- 
dia of  the  e3'e,  especially  the  lens,  being 
too  highly  refractive,  or  in  the  eyeball 
itself  being  too  long  from  before  to  behind. 
[Careful  measurement  in  a  large  number 
of  cases  has  shown  the  corneal  refraction 
rather  below  the  average  in  myopia.  My- 
opia due  to  increased  refraction  of  the 
lens  is  spasmodic.  True,  or  "axial"  my- 
opia depends  always  on  the  shape  of  the 
ball.]  This  elongated,  ovoid  form  of 
the  eye  is  best  seen  when  the  patient  forci- 
bly adducts  it.1 


In  Hypermetropia  (Fig.  248)  the  parallel 
or  quasi-parallel  rays  from  distant  objects 
tend  towards  a  focus  behind  the  retina, 
while  the  divergent  rays  from  near  objects 
cannot  be  brought  to  a  focus  on  the  retina 
until,  by  artificial  means,  they  have  been 
made  to  converge.  A  hypermetropic  pa- 
tient, therefore,  sees  neither  distant  nor 
near  things  distinctly  [except  in  so  far 
as  the  hypermetropia  may  be  neutralized 
by  the  act  of  accommodation.  Young 
people  usually  have  the  power  of  doing 
this  in  a  very  high  degree.  The  hyper- 
metropia that  is  thus  neutralized  or  con- 
cealed by  increasing  the  convexity  of  the 
lens  is  called  latent;  what  remains  not- 


Fig.  248. 


Hypermetropic  eye  ;  too  short  in  its  antero-posterior  diameter.  Parallel  rays,  tending  towards  a  focus  at/, 
form  on  the  retina  circles  of  dispersion  at  6,  b.  Divergent  rays  would  tend  towards  a  focus  still  more  dis- 
tant. 


withstanding  the  action  of  the  ciliary 
muscle  is  called  manifest;  while  the  whole 
amount,  as  shown  by  paralysis  of  the  cili- 
ary muscle  or  complete  atropinization,  is 
the  total  hypermetropia.  Thus  distant  vi- 
sion, instead  of  being  a  state  of  rest,  re- 
quires a  certain  amount  of  accommodative 
effort,  which  for  near  vision  must  be  ad- 
ded to  that  used  by  an  emmetropic  eye.] 
Hypermetropia  is  caused  either  by  the 
eyeball  being  too  short  from  before  to 
behind  (Fig.  248),  or  by  the  refraction  of 

1  Porterfield  says:  "By  myopes  I  under- 
stand such  as  have  the  cornea  and  crystal- 
line, or  either  of  them,  too  convex,  or  that 
have  the  distance  betwixt  the  retina  and 
crystalline  too  great."  A  Treatise  on  the 
Eye,  etc.,  Edinb.,  1759,  ii.,  p.  36. 


its  media  being  too  low  ;  or  both  these 
conditions  may  be  combined.  Convex 
glasses,  of  suitable  focal  length,  make 
both  distant  and  near  objects  distinct,  by 
causing  parallel  and  divergent  rays  to  con- 
verge, and  thus  bringing  them  to  a  focus 
on  the  retinal  surface. 

Presbyopia  (rtpicfivt,  aged).  Persons  who 
originally  have  had  excellent  sight,  both 
for  distant  and  near  objects  [Emmetropia), 
as  they  advance  in  life  find  that,  while 
their  distant  sight  is  as  acute  as  ever, 
near  objects  become  more  and  more  indis- 
tinct. Type  is  held  farther  and  farther 
from  the  eyes,  as  the  "near  point"  re- 
cedes. The  accommodating  power  has 
become  impaired,  partly  by  the  lens  ac- 
quiring greater  firmness,  and  therefore 
being  less  able  to  yield  to  that  force  which 
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ought  to  render  it  more  convex  when  near 
objects  arc  looked  at ;  and  partly  from 
that  force  itself  becoming  weaker.  A 
convex  glass,  of  such  a  curve  as  will  bring 
back  the  receded  "near  point"  to  its 
normal  position,  at  once  renders  near  ob- 
jects distinct. 

Although  a  presbyopic  and  a  hyper- 
metropic person  may  both  be  seen  using 
convex  glasses  for  reading,  the  state  of 
their  vision  is  very  different.  The  pres- 
byopic person  may  have  been  originally 
emmetropic,  his  eyes  in  a  state  of  rest 
bringing  parallel  rays  to  a  focus  on  the 
retina,  and  his  accommodating  power,  by 
changing  the  form  of  his  lens,  serving 
also  to  bring  to  a  focus  on  the  retina  the 
divergent  rays  from  near  objects. 

[A  presbyopic  person  is  not  necessarily 
ametropia  Emmetropia  refers  to  refrac- 
tion only,  and  an  emmetropic  e}re  is  one 
in  which  parallel  rays  of  light,  coming 
from  distant  objects,  are  brought  to  a 
focus  accurately  upon  the  retina.  Pres- 
byopia is  simply  a  diminution  of  the 
power  of  accommodating  the  eye  to  near 
objects  by  increasing  the  convexity  of 
the  lens.  Presbyopia,  therefore,  renders 
the  assistance  of  a  convex  glass  neces- 
sary in  reading,  even  though  the  eye 
may  be  entirely  emmetropic.  The  age  at 
which  presbyopia  commences  varies  with 
the  vigor  of  the  person  and  the  nature  of 
his  occupation,  but  chiefly  with  the  state 
of  his  refraction.  While  hypermetropia 
hastens  its  approach,  myopia  postpones 
it.  In  emmetropia,  presbyopia  usually 
commences  between  forty-five  and  fifty, 
and  is  shown  by  difficulty  in  reading  and 
writing,  or  other  close  work,  particularly 
at  night.  The  idea  that  the  eyes  are  in- 
jured by  commencing  too  early  with 
glasses  is  a  mistaken  one.  They  should 
be  used  as  soon  as  it  is  no  longer  possible 
to  read  comfortably  without  them,  but  a 
low  power  should  be  chosen  at  first  ;  ,'j 
is  generally  strong  enough  to  commence 
with.  ] 

In  the  hypermetropic  person,  on  the 
contrary,  sight  was  always  defective,  both 
for  distant  and  for  near  objects.  On  ac- 
count of  its  short  antero-posterior  diam- 
eter, the  eye,  while  in  a  state  of  rest, 
could  not  receive  upon  the  retina  parallel 
rays ;  they  all  tended  to  a  focus  behind 
it,  while  the  divergent  rays  from  near 
objects  could  not  be  focussed  on  the  petina 
until  they  had  artificially  been  changed 
into  convergent  ones. 

Presbyopia  and  hypermetropia,  there- 
fore, are  the  direct  contrasts  to  each 
other.  Even  a  myopic  patient,  in  ad- 
vanced age,  will  sometimes  be  found  to  a 
certain  degree  presbyopic,  in  consequence 
of  the  failure  in  accommodation  which  is 
induced  by  increased  density  in  the  tissue 
of  the  lens. 


Astigmatism.1 — In  an  eye  otherwise  per- 
fectly formed  the  cornea  may  be  uns}  ra- 
metrical,  so  as  to  present  different  curves 
accordingly  as  its  anterior  surface  is 
measured  vertically,  transversely,  or  ob- 
liquely. The  rays  of  light,  tberefore,  as 
they  fall  on  one  or  other  of  these  me- 
ridians of  the  eyeball,  become  differently 
refracted,  and  cannot  all  meet  at  one 
point  or  focus. 

[The  astigmatism  due  to  difference  of 
refraction  of  the  principal  meridians  of 
the  eye  is  called  regular  astigmatism,  and 
is  the  result  of  a  want  of  symmetry  in 
the  surface  of  the  cornea.  If  rays  of  light 
falling  on  the  same  meridian  are  not 
equally  refracted,  the  defect  is  called  ir- 
regular astigmatism  ;  it  depends  upon  the 
distortion  of  conical  cornea  or  the  im- 
pairment of  the  cornea  by  inflammation 
or  upon  a  defective  crystalline  lens,  and 
cannot  be  corrected  by  glasses. 

Regular  astigmatism  may  be  hyperme- 
tropic or  myopic,  and  simple,  compound, 
or  mixed.  In  simple  astigmatism  one  me- 
ridian is  emmetropic  and  the  other  hyper- 
metropic or  myopic  ;  in  compound  there 
is  hypermetropia  or  myopia  in  both  me- 
ridians, but  a  higher  degree  in  one  than 
in  the  other  :  in  mixed  astigmatism  there 
is  hypermetropia  in  one  meridian  and 
myopia  in  the  other.] 

The  researches  of  Donders  and  others 
show  that  astigmatism,  at  least  in  a  slight 
degree,  is  by  no  means  so  uncommon  as 
was  formerly  supposed.  It  is  best  de- 
tected by  making  the  patient  look  at  a 
paper  on  which  are  drawn  vertical  and 
horizontal  lines  of  equal  thickness,  and 
noting  which  lines  become  the  more 
clearly  defined  at  a  given  distance. 
Young,  who  was  himself  affected  with 
astigmatism,  was  the  first  to  describe  this 
peculiarity  of  vision.2  He  believed  the 
cause  to  be  in  his  lens,  which  he  imagined 
to  be  placed  obliquely  to  the  axis  of 
vision.  Airy3  next  published  an  account 
of  this  condition,  as  affecting  one  of  his 
own  eyes,  and  he  invented  a  glass  of  a 
peculiar  form  to  correct  the  irregular  re- 

1  Astigmism  would  be  the  more  correct  term, 
a-nyfxn  (o-Tiy^??),  being  commonly  used  by 
Greek  writers  to  express  a  geometrical  point, 
while  c-ri-yfAa.  (a-Tiy/xaTot) ,  always  signifies 
something  material,  more  or  less  visible  or 
tangible — a  puncture,  mark,  or  spot.  I  took 
the  liberty  of  pointing  this  out  to  the  late 
eminent  scholar.  Dr.  Whewell,  who  had 
originally  suggested  the  word  "Astigmatism," 
and  he  approved  of  Astigmism,  as  being  ety- 
mologically  the  better-formed  word. 

2  In  the  year  1800  ;  Phil.  Trans.,  1801. 

3  In  1S25  ;  Trans,  of  the  Cambridge  Phil. 
Soc,  vol.  ii.,  p.  257.  In  his  second  paper, 
1846  (Trans.,  viii.,  361),  he  mentions  that 
Whewell  had  suggested  the  name  "Astigma- 
tism" to  designate  the  affection. 
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fraction.  Glasses  of  this  kind  are  now 
commonly  used,  under  the  name  of  cylin- 
drical or  astigmatic  glasses.  Such  a  glass 
must  be  a  segment  of  a  cylinder,  the  axis 
of  which  is  then  placed  before  the  eye 
vertically,  transversely,  or  obliquely,  ac- 
cording to  the  meridian  of  irregular  re- 
fraction. For  a  myopic  or  hypermetropic 
patient  the  glass  must  be  concavo-cylin- 
clrical  or  convexo-cylindrical.  An  instru- 
ment for  determining  the  precise  direc- 
tion of  the  axis  of  asymmetry  has  been 
invented  by  Laurence. 

I  may  now  make  a  few  remarks  on  some 
special  points  in  the  diagnosis  and  treat- 
ment of  Myopia  and  Hypermetropia. 

As  I  have  already  observed,  a  myopic 
eye  is  so  formed  as  to  be  adapted  for 
bringing  strongly  divergent  rays  to  an  ex- 
act focus  on  the  retina  ;  and  therefore 
the  minutest  near  objects  are  often  seen 
with  extraordinary  clearness  of  definition, 
so  that  a  "  diamond"  type  can  be  read 
with  perfect  ease  at- a  distance  of  four  or 
five  inches,  although  at  only  double  that 
distance  it  becomes  quite  illegible.  As 
soon  as  the  object  has  been  removed  be- 
yond the  far-point  of  distinct  vision,  the 
rays,  after  coming  to  a  focus  in  front  of 
the  retina,  again  diverge,  and  form  upon 
it  the  "circles  of  dispersion"  already  al- 
luded to.  The  farther  the  object  is  re- 
moved from  the  eye,  the  larger  these  cir- 
cles become  ;  and  the  patient  instinctively 
brings  the  edges  of  his  lids  close  together, 
as  he  finds  by  experience  that,  by  thus 
cutting  off  some  of  the  rays  which  would 
otherwise  enter  the  pupil,  the  dimness 
caused  by  the  circles  of  dispersion  is  di- 
minished. 

There  is  an  endless  variety  in  the  range 
of  accommodation  among  myopic  pa- 
tients. Some  can  read  the  smallest  type 
at  a  distance  of  5  or  6  inches,  others  only 
at  2  inches  from  the  cornea.  Each  case 
must  be  examined  and  judged  of  by  it- 
self, for  there  are  many  complications 
which  may  prevent  our  always  applying 
the  same  unvarying  rule  for  deciding  what 
form  of  concave  glass  is  required  to  neu- 
tralize the  myopia.  Commonly,  however, 
we  may  ascertain  what  degree  of  con- 
cavity will  suit  for  clear  vision  of  distant 
objects  by  noting  at  how  many  inches 
from  the  cornea  a  small  test-type  can  be 
distinctly  read,  and  then  giving  the  pa- 
tient for  distant  objects  a  concave  glass  of 
corresponding  focal  length.  Thus  a  pa- 
tient who  with  the  naked  eye  can  define 
the  test-type  only  at  five  inches  is  said  to 
he  nvyopic  f ,  and  a  concave  glass  which 
would  neutralize  a  convex  one  of  5  inches 
focus,  and  which  is  distinguished  as  - — 5", 
will  enable  him  to  see  distant  objects  with 
accuracy. 

In  determining  what  arrangement  of 
glasses  should  be  made  use  of,  the  degree 


of  myopia  and  the  patient's  general  cir- 
cumstances must  be  considered.  If  his 
sight  for  near  objects  be  acute,  and  his 
amount  of  myopia  not  very  great,  the  oc- 
casional use  of  a  hand-glass  or  spectacles 
may  be  enough  ;  but  in  no  case  should  a 
single  glass  be  employed.  The  habitual 
use  of  a  glass  to  one  eye,  has  in  some 
cases  a  tendency  to  induce  in  the  other  a 
feebleness  of  vision,  and  a  slight  eversion 
of  the  eyeball.  When  the  myopia  is  so 
considerable  that  type  cannot  be  discerned 
unless  held  within  2  or  3  inches  of  the 
cornea,  spectacles  ought  constantly  to  be 
worn. 

[To  increase  the  distinctness  of  the 
type  by  enlarging  the  retinal  image,  the 
patient  is  likely  to  hold  the  page  nearer 
to  his  eye  than  the  actual  far  point  and 
to  indicate  a  higher  degree  of  myopia 
than  really  exists  ;  it  is  better,  therefore, 
to  test  the  degree  of  myopia  by  finding 
the  glass  that  gives  the  best  vision  at 
twenty  feet.  Even  for  distance,  }"oung 
persons  often  increase  the  apparent  myo- 
pia by  unconsciously  using  their  accom- 
modation when  looking  through  concave 
glasses,  and  myopia  may  be  simulated  in 
this  way  when  the  refraction  is  emme- 
tropic or  hypermetropic.  As  great  harm 
may  be  done  by  the  use  of  concave  glasses 
of  too  high  a  power,  it  is  safer  to  use 
atropia  before  testing.  The  treatment  of 
myopia  demands  great  care  and  judg- 
ment, particularly  during  childhood,  when 
the  tendency  to  increase  is  greatest.  The 
statistics  of  Cohn,  of  Breslau,  based  on 
the  examination  of  more  than  ten  hun- 
dred school  children,  and  supported  by 
similar  researches  of  many  other  obser- 
vers in  Europe  and  this  country,  show  a 
startling  percentage  of  increase  of  myopia 
during  school  life  ;  the  result,  in  many 
instances,  of  the  neglect  of  proper  condi- 
tions as  to  light,  type,  hours  of  work, 
construction  of  desks,  and  hygienic  sur- 
roundings. The  anatomical  cause  of  the 
defect  is  an  elongation  of  the  antero-pos- 
terior  axis  of  the  eye,  and  its  increase  is 
due  to  a  further  extension  of  this  axis  by 
a  stretching  of  the  posterior  portion  of 
the  sclerotic,  and  a  bulging  backward  of 
the  ball.  Any  cause  that  produces  intra- 
ocular congestion,  and,  therefore,  in- 
creased intra-ocular  pressure,  must  pro- 
mote this  extension.  Among  these  causes 
are,  excessive  convergence  and  strain  of 
the  accommodation,  and  such  glasses 
must  be  ordered  as  will  relieve  the  former 
without  inducing  the  latter. 

In  cases  of  myopia  of  less  than  about 
T'ff,  the  patient  will  usually  wear  glasses 
for  distance,  and  read  without  them,  and, 
as  a  rule,  there  is  no  objection  to  this, 
provided  the  power  of  the  glass  is  not 
greater  than  the  degree  of  myopia.  In 
very  high  degrees  of  myopia  (as  4  or  |), 
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particularly  if,  as  is  generally  the  case, 
there  is  considerable  amblyopia  from 
stretching  of  the  choroid  and  retina,  and 
other  intraocular  changes,  it  is  frequently 
best  to  give  up  all  attempt  at  converg- 
ence and  binocular  vision,  and  to  read 
with  the  print  held  close  to  one  eye,  allow- 
ing the  other  to  diverge.  In  the  interme- 
diate degrees  of  myopia,  if,  with  full 
correction,  vision  is  perfect  and  accom- 
modation strong  and  easy,  the  glasses  that 
neutralize  the  whole  of  the  myopia  can 
be  worn  constantly.  If  there  is  diminu- 
tion of  vision  (amblyopia),  and  irritability 
of  the  eyes,  particularly  if  the  ophthal- 
moscope shows  a  large  crescent,  and 
thinning  of  the  choroid,  glasses  should 
be  selected  for  near  work  which  place 
the  far  point  at  from  12"  to  24",  Avhile 
a  stronger  pair  may  be  used  for  distance. 
If  weakness  ("  insufficiency")  of  the  in- 
ternal recti  muscles  renders  convergence 
difficult,  and  there  is  a  tendency  of  one 
eye  to  diverge,  the  necessity  for  con- 
vergence is  sometimes  diminished  by  the 
use  of  prisms,  with  their  bases  towards 
the  nose  ;  or  it  may  be  necessary  to  re- 
store the  muscular  balance  by  section  of 
the  external  rectus  of  the  deviating  eye. 

The  necessity  for  glasses  for  reading  in 
myopia  arises  from  the  excessive  demand 
upon  convergence,  and  the  consequent 
disturbance  of  the  relation  between  con- 
vergence and  accommodation.  In  emme- 
tropia,  when  the  type  is  held  at  ten  inches 
from  the  eyes,  there  is  an  accommodative 
effort  of  i1,},  and  a  corresponding  converg- 
ence of  the  optic  axes  to  ten  inches,  a 
natural  and  easy  associated  action  of  two 
sets  of  muscles  (the  ciliary  and  the  inter- 
nal recti),  both  supplied  by  branches  from 
the  third  pair  of  nerves.  In  the  case  of 
myopia  of  y1^,  on  the  contrary,  the  same 
degree  of  convergence  is  demanded,  while 
the  accommodation  is  entirely  suppressed. 
Hence  arise  asthenopia  (weak  sight),  gen- 
eral irritability  of  the  eyes,  conjunctival 
congestion,  and  often  headache  and  other 
nervous  symptoms.  Concave  glasses  give 
relief  by  removing  the  far  point,  and  thus 
creating  a  demand  for  accommodation  in 
near  vision. 

It  should  never  be  forgotten  that  a 
highly  myopic  eye  is  usually  a  diseased 
eye,  and  requires  judicious  use,  as  well  as 
careful  treatment.  Not  only  has  the 
thinned  and  distended  sclerotic  a  teudenc}r 
to  increase  the  myopia  by  giving  way 
still  more,  but  the  choroid,  in  the  attempt 
to  follow  it,  is  dangerously  stretched,  and 
becomes  liable  to  inflammation  and  atro- 
phy. Hence  the  terms  "  progressive  my- 
opia" and  "  sclerotico-choroiditis  poste- 
rior." The  results  of  this  morbid  process 
are  too  often  seen  in  large  patches  of  cho- 
roidal and  retinal  atrophy,  or,  more  fatal 
still  to  visions  detachment  of  the  retina 


from  effusion  of  scrum  between  it  and  the 
choroid. 

Apparent  myopia  is  sometimes  pro- 
duced in  emmetropic,  or  even  in  hyper- 
metropic, eyes  by  a  spasmodic  action  of 
the  muscle  of  accommodation,  which 
adapts  the  eye  to  a  near  point,  even  when 
it  is  directed  to  a  distant  object.  This 
may  be  the  result  of  excessive  or  impru- 
dent use  of  the  eyes,  but  is  most  fre- 
quently met  with  only  in  connection  with 
general  nervous  irritability.  It  is  easily 
detected  by  the  use  of  atropia,  which,  by 
paralyzing  the  accommodation,  restores 
the  eye  to  its  emmetropic  or  hyperme- 
tropic condition.  It  is  sometimes  neces- 
sary to  continue  the  use  of  atropia  for 
weeks,  or  even  months,  to  permanently 
relax  the  spasm. 

The  opposite  condition  of  paralysis  of 
the  ciliary  muscle  is  sometimes  met  with. 
Except  in  case  of  myopia,  it  renders  read- 
ing impossible,  though  distant  vision  may 
not  be  materially  affected.  It  occurs  not 
infrequently  as  one  of  the  sequela?  of 
diphtheria.  A  partial  paralysis,  or,  at 
least,  a  decided  weakening,  of  the  accom- 
modation, is  the  rule  after  childbirth.] 

In  speaking  of  hypermetropia,  I  said 
(p.  30)  that,  in  consequence  of  a  short  an- 
tero-posterior  diameter  of  the  globe, 
neither  parallel  nor  divergent  rays  could 
be  brought  to  an  exact  focus  on  the 
retina.  Now  these  are  the  only  rays  that 
are  met  with  under  natural  conditions  ; 
or  rather,  as  I  have  already  observed,  all 
luminous  rays,  strictly  speaking,  fall  upon 
the  surface  of  the  eye  with  a  greater  or 
less  amount  of  divergence.  Convergence 
of  rays  is  always  an  artificial  result, 
caused  by  their  transmission  through  a 
convex  lens. 

The  unassisted  hypermetropic  eye, 
therefore,  sees  neither  near  nor  distant 
objects  distinctly  [without  accommoda- 
tive strain]  but  the  difficulty  of  seeing 
near  and  small  things  is  so  much  more 
obvious  to  the  patient  than  his  inability 
to  define  distant  ones,  that  he  commonly 
seeks  medical  advice  on  account  of  diffi- 
culty in  reading.  To  make  the  retinal 
image  larger,  he  often  brings  the  type 
near  to  the  eye,  and  hence  believes  him- 
self to  be  "short-sighted."  But  even 
when  held  near,  he  can  only  read  it  for  a 
very  short  time,  with  a  constant  painful 
effort,  and  a  sense  of  straining  and  fa- 
tigue ;  and  when  the  defect  exists  in  a 
very  high  degree,  reading  is  altogether 
impossible. 

[This  "accommodative  asthenopia"  is 
not  always  the  only  result  of  hyperme- 
tropia, which,  in  persons  of  sensitive 
nervous  organization,  often  gives  rise  to 
more  general  disturbance.  In  fact,  the 
symptoms  referred  to  the  eyes  may  be 
the  least  prominent,  or  the  sufferer  may 
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not  even  suspect  his  eyes  at  all,  while  the 
strain  is  manifesting  itself  by  headache, 
dizziness,  nausea  or  nervous  irritability, 
to  such  an  extent  as  to  excite  apprehen- 
sions of  serious  disease  of  the  brain.] 

The  only  remedy  for  hypermetropia  is 
the  use  of  convex  glasses.  The  cause  of 
the  defect  was  formerly  very  imperfectly 
understood,  although  its  results  were  fa- 
miliar to  every  ophthalmic  surgeon,  and 
constituted  one  of  the  most  troublesome 
and  unsatisfactory  portions  of  his  prac- 
tice. Under  the  vague  title  "Impaired 
Vision,"  cases  of  hypermetropia  were 
treated  with  an  endless  variety  of  exter- 
nal and  internal  medicines,  all  equally 
fruitless. 

The  focal  length  of  the  lens  necessary 
for  giving  such  convergence  to  parallel 
and  divergent  rays  as  may  suffice  to  bring 
them  to  a  focus  on  the  retina  affords  a 
designation  for  the  degree  of  hyperme- 
tropia. Thus  if  a  glass  of  10  inches  focus 
produces  upon  the  retina  an  exactly  de- 
fined image  of  the  test-type,  while  dis- 
tant objects  are  clearly  seen  with  a  glass 
of  30  inches,  the  patient  is  said  to  be  hy- 
permetropic -j\  and  g-'jj. 

[The  degree  of  total  hypermetropia  is 
a  constant  quantity,  and  is  measured  by 
the  strongest  convex  glass  through  which 
the  patient,  under  atropia,  has  the  best 
vision  for  distance.  Whether  or  not  he 
will  require  a  stronger  glass  for  reading 
is  entirely  a  question  of  accommodative 
power.  Patients  with  a  low  degree  of 
hypermetropia  and  strong  accommodative 
power  often  get  on  comfortably  with 
glasses  for  near  work  only ;  but,  as  a 
rule,  it  is  better  for  hypermetropes  to 
wear  glasses  constantly.  This  is  abso- 
lutely necessary  if  there  is  a  tendency  to 
strabismus.  On  account  of  the  unnatural 
relation  established  between  accommoda- 
tion and  convergence,  it  is  not  always 
possible  for  a  person  with  a  high  degree 
of  hypermetropia  to  wear  the  glasses  that 
correct  the  whole  of  it,  though  this  re- 
sult can  usually  be  reached  by  gradually 
increasing  the  power  of  the  glasses ; 
otherwise,  the  strongest  glass  that  can  be 
worn  with  comfort  should  be  prescribed. 
An  hypermetrope,  who  is  also  presbyopic, 
will  require  stronger  glasses  for  reading 
than  for  constant  use.  Except  in  the 
case  of  patients  be3rond  middle  age,  the 
accommodation  should  be  paralyzed  by 
the  use  of  a  mydriatic  before  concluding 
the.  test.  If  this  causes  a  decided  dimi- 
nution in  distant  vision,  the  existence  of 
hypermetropia  or  astigmatism  is  estab- 
lished. A  drop  or  two  of  a  solution  of 
atropine  sulph.  (gr.  viii  to  f^j)  applied 
twice  with  an  interval  of  half  an  hour, 
will  usually  completely  suspend  the  ac- 
commodation in  an  hour  after  the  first 
application.     In  exceptional  cases  it  may 


be  necessary  to  make  an  application  (gr. 
iv  to  f  3J)  three  times  a  day  for  several 
days.  The  effect  does  not  pass  off  en- 
tirely for  about  ten  days.  To  avoid  this 
inconvenience,  the  hydrobromate  of  ho- 
matropia,  a  derivative  of  atropia,  the 
effect  of  which  is  much  more  transient,  is 
recently  coming  into  use  by  ophthalmic 
surgeons.  It  is  more  likely  to  irritate 
than  atropia,  and  is,  as  yet,  very  expen- 
sive. The  sulphate  of  duboisia,  which  is 
preferred  by  some  to  atropia,  has  also 
the  disadvantage  of  much  greater  cost.] 

As  hypermetropia  depends  upon  an 
original  malformation  of  the  eyeball, 
children  affected  with  it  must  be  provided 
with  suitable  spectacles,  or  they  will  be 
unable  to  read  sufficiently  for  the  common 
purposes  of  education.  Donders  insists 
on  the  necessity  for  spectacles  being  con- 
stantly worn  by  hypermetropic  patients, 
so  as  to  prevent  over-exertion  of  the  effort 
of  accommodation  ;  but  we  can  hardly 
expect  a  school-boy  to  play  in  spectacles, 
however  willingly  he  may  resign  himself 
to  them  as  indispensable  for  study,  and 
we  must  in  most  cases  content  ourselves 
Avith  insisting  on  their  being  always  used 
for  reading,  writing,  drawing,  etc.  Adults 
who,  although  hypermetropic,  have  com- 
mitted themselves  to  unsuitable  occupa- 
tions, involving  continuous  application  to 
near  objects — clerks,  compositors,  tailors, 
needlewomen— will  usually  be  willing 
enough  to  wear  spectacles  at  all  times. 
In  some  cases  one  pair  of  glasses  will  suf- 
fice, in  others  more  convex  lenses  will  be 
needed  for  near  objects,  and  less  convex 
ones  for  distance. 

[In  astigmatism,  each  principal  meri- 
dian must  be  tested  separately,  and  the 
astigmatism  corrected  by  a  cylindrical 
glass.  The  axis  of  such  a  glass,  which  is 
a  segment  of  a  cylinder  instead  of  a 
sphere,  has  no  curve,  but  is  simply  plain 
glass,  while  any  desired  curve  may  be 
given  to  the  opposite  meridian.  'Rays  of 
light,  therefore,  passing  in  the  plane  of 
the  axis  are  not  refracted,  and  the  axis  is 
made  to  correspond  to  the  emmetropic 
meridian  of  the  eye.  In  simple  astigma- 
tism a  cylindrical  curve  only  will  be  re- 
quired ;  while  in  compound  or  mixed  as- 
tigmatism, the  least  ametropic  meridian 
is  corrected  by  a  spherical  curve  on  one 
side  of  the  glass,  and  a  cylindrical  curve, 
corresponding  to  the  difference  between 
the  meridians,  is  ground  on  the  other  side. 
The  existence  of  astigmatism  and  the  di- 
rection of  the  principal  meridians  may 
be  determined  by  means  of  Dr.  Green's 
test  card,  represented  in  reduced  size  in 
Fig.  255.  The  radiating  lines  are  made  of 
such  a  size  as  to  be  seen  distinctly  by  the 
normal  eye  at  20  feet.  If  the  eye  is  em- 
metropic, they  will  all  appear  equally  dis- 
tinct.     In  simple  astigmatism,  one   set 
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will  appear  sharply  defined,  and  that  at 
right  angles  to  it  will  seem  most  blurred. 
If  compound  or  mixed  astigmatism  exist, 
the  spherical  glass  must  be  found  that 
will  make  one  set  distinct.  The  principal 
meridians  having  been  determined,  they 


must  he  tested  separately.  The  steno- 
peic slit  (a  slit  about  two  millimetres 
wide  in  an  opaque  disc)  is  placed  before 
the  eye  in  a  direction  corresponding  to 
one  of  these  meridians,  and  the  glass 
found  which,  placed  in  front  of  it,  gives 


the  best  vision  for  the  test  letters  at  20 
feet.  The  slit  is  then  turned  in  the  di- 
rection of  the  opposite  meridian,  which  is 
tested  in  the  same  way.  In  simple  astig- 
matism^ one  meridian,  being  emmetropic, 
is  not  improved  by  any  glass,  and  the 
glass  required  for  the  opposite  meridian 
is  the  measure  of  the  astigmatism.  In 
compound  astigmatism,  the'difference  be- 
tween the  glasses  required  is  the  measure 
of  the  astigmatism.  In  mixed  astigma- 
tism, one  meridian  requiring  a  convex 
glass  and  the  other  a  concave,  the  astig- 
matism is  equal  to  the  sum  of  the  fractions 
representing  the  glasses  required  for  each 
meridian. 

Simple  myopic  astigmatism.  —  As.  M. 
Suppose  that  the  principal  meridians  are 
shown  by  the  test  lines  to  be  90°  and  180°; 
that  when  the  slit  is  placed  at  90°,  a  — T'ff 
glass  gives  the  best  vision,  but  that  when 
it  is  placed  at  180°,  no  glass  improves  vi- 
sion. We  have  an  astigmatism  of — TV  in 
the  vertical  meridian,  which  is  to  be  cor- 
rected by  a  — fa  cylinder  ax.  180°. 

Simple  hypermetropic  astigmatism,  As. 
II.,  may  he  illustrated  by  substituting  -(- 
for  —  in  the  above  fractions. 

Compound  myopic  astigmatism. — As.  M. 
+  M.  Suppose  that  the  principal  meri- 
dians are  30°  and  120°;  that  when  the 


slit  is  placed  before  the  eye  at  30°  a  — fa 
gives  the  best  vision,  while  for  120°  the 
best  glass  is  —  fa.  We  have  a  myopia  of 
— fa  with  an  astigmatism  of  — fa,  and 
the  proper  correction  will  be  —  fa  o  — fa 
cyl.   ax.   30°. 

Compound  hypermetropic  astigmatism. — 
As.  II.-j-H.  Same  as  the  above  with  -f- 
substituted  for  — . 

Mixed  astigmatism. — As.  M.  H.  or  As. 
H.  M.  Suppose  that  the  principal  meri- 
dians are  found  to  be  60°  and  150°,  and 
the  refraction  of  the  former  -f- 18,  and  of 
the  latter  — fa.  The  difference  between 
these  two  meridians  is  fa,  and  the  ame- 
tropia will  be  corrected  by  — fa^fa  cyl. 
ax.  150°. 

The  above  methods  of  determining  the 
principal  meridians  and  testing  the  refrac- 
tion of  each  are  given  merely  by  way  of 
illustration.  Of  course,  they  may  be  va- 
ried almost  indefinitely,  according  to  the 
fancy  or  the  facilities  of  the  surgeon,  or 
the  peculiarities  of  the  case.  The  simple 
instrument  of  Dr.  Thomson  will  often  be 
found  useful  in  testing  the  refraction  in 
this  as  well  as  in  other  forms  of  ametro- 
pia. It  is  based  on  the  fact  shown  by  the 
experiment  of  Schemer,  that  in  looking  at 
a  point  of  light  through  two  small  aper- 
tures, close  together,  the  light  will  appear 
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single  if  the  eye  is  accurately  focused, 
but  double  if  it  is  not.  It  is  easily  made 
by  piercing  two  pin  holes  two  or  three 
millimetres  apart,  in  a  common  visiting 
card.  If  a  candle  flame  fifteen  or  twenty 
feet  away  be  observed  through  these  holes, 
it  will  appear  double  if  the  eye  is  ametro- 
pic,  and  the  glass  which,  placed  in  front 
of  the  card,  brings  the  two  images  to- 
gether, represents  the  refraction  of  the 
meridian  of  the  eye  corresponding  to  the 
line  of  the  holes.  If  a  piece  of  red  glass 
is  placed  over  one  of  the  holes,  one  im- 
age of  the  flame  will  appear  red  ;  and  the 
red  flame  will  appear  on  the  same  side 
with  the  glass  if  the  eye  is  myopic,  but  on 
the  opposite  side  if  it  is  lrypermetropic. 
If  a  metallic  disc  the  size  of  the  trial 
glasses  be  used,  it  can  be  placed  in  the 
trial  frame  and  the  line  of  the  holes  be 
readily  made  to  correspond  to  any  desired 
meridian  of  the  cornea.  Dr.  Thomson 
has  given  formulae  for  determining  the  re- 
fraction even  without  the  use  of  glasses. — 
(Am.  Journ.Med.  Sri., Jan.  and  Oct., 1870.) 
Metric  system  in  the  numeration  of 
glasses. — In  what  is  now  called  the  "  old 
system,"  glasses  are  designated  by  num- 
bers which  indicate,  in  inches,  the  focal 
distance  of  the  lens.  As  the  power  of  a 
lens  is  in  inverse  proportion  to  its  focal 
distance,  the  value  of  a  glass  is  expressed 
by  1  divided  by  the  focal  distance.  Thus, 
a  lens  of  six  inches  focal  distance  is  I, 
and  one  of  twelve  inches  focal  distance, 
having  only  half  the  refracting  power,  is 
Jj.  The  unit,  therefore,  is  a  glass  of  one 
inch  focal  distance,  or  j.  While  there  is 
at  least  a  theoretical  advantage  in  this, 
this  method  is  subject  to  two  decided  dis- 
advantages. 1st.  A  lens  of  one  inch  fo- 
cal distance  is  too  large  a  unit  ;  such  a 
glass  is  never  used  in  practice,  and  all 
others  must  be  expressed  in  fractions, 
which  are  troublesome  to  calculate.  2d. 
The  inch  is  a  variable  quantity,  having  a 
different  value  in  different  countries.  To 
remedy  these  difficulties,  a  new  system  is 
being  generally  adopted,  based  on  the  fol- 
lowing principles  : — 

I.  "The  substitution  of  the  metre  for 
the  foot  as  a  basis  for  numbering  glasses. 

II.  "Numbering  glasses  according  to 
their  refracting  power,  and  not  by  their 
focal  distance. 

III.  "The  choice  of  a  unit  sufficiently 
feeble,  so  that  the  numbers  of  lenses  gen- 
erally in  use  may  be  expressed  in  whole 
numbers  and  not  in  fractions,  the  inter- 
vals being  as  far  as  possible  the  same  be- 
tween the  different  numbers." 

The  unit  selected  is  a  lens  with  a  focal 
distance  of  one  metre,  which  is  called  a 
"  dioptric"  (D).  Number  one  of  the  se- 
ries is  ID.  Number  two,  having  twice 
the  refracting  power  of  number  one,  is 
2D ;  3D  has  a  refracting  power  of  three 


dioptrics,  etc.  As  weaker  glasses  than 
ID  are  required,  fractions  of  a  dioptric 
are  used  for  these,  and  are  expressed  in 
decimals.  Thus,  0.5D  has  half  and  0.25 
D  one-quarter  the  refracting  power  of  one 
dioptric.  The  intervals  between  the 
lower  numbers  having  been  found  too 
great,  have  also  been  divided  in  the  same 
way  ;  as  1.25D  and  2.5D. 

A  metre  is  equal  to  thirty-seven  French 
inches,  and  the  French  inch  is  generally 
used  in  the  trial  sets  of  the  old  system. 
To  translate  any  number,  therefore,  from 
one  system  to  the  other,  it  is  only  neces- 
sary to  remember  that  a  dioptric  is  equal 
to  a  5V  glass.  A  2D  glass  is  nearly  the 
same  as  an  T\,  3D  as  T'?,  etc.  To  reduce 
a  dioptric  glass  to  an  expression  in  inches, 
divide  its  number  by  twenty-seven  ;  to 
reduce  one  of  the  old  system  to  dioptrics, 
multiply  its  number  by  thirty-seven. 

Expressed  in  English  inches,  a  diop- 
tric would  be  a  —  ylass,  and  the  Prus- 

39f°       ' 
sian  inch  is  nearly  the  same  as  the  En- 
glish.] 

Test-types. — It  is  evident  that  in  exam- 
ining a  patient's  sight  some  definite  tests 
must  be  selected,  and  printing-types  are 
the  best  and  most  convenient  objects.  As 
freer  intercourse  was  established  between 
different  countries,  it  became  more  and 
more  desirable  that  some  uniform  stan- 
dard of  reading-tests  should  be  agreed 
upon,  so  as  to  enable  ophthalmic  surgeons 
to  understand  the  reports  of  each  other's 
cases.  The  sizes  of  printing  types,  how- 
over,  are  not  everywhere  the  same,  and 
persons  are  usually  unacquainted  even 
with  the  typographical  terms  of  their  own 
country — pearl,  minion,  brevier,  bourgeois, 
pica,  etc. —  unless  they  happen  to  have 
had  some  practical  experience  as  authors. 
When,  therefore,  E.  Jaeger  published  in 
1854  a  series  of  printed  tests,  the  letters 
of  which  were  distinguished  by  numbers 
instead  of  by  technical  names,  they  were 
generally  accepted  by  the  profession,  and 
referred  to  in  reporting  cases.  More  re- 
cently Snellen  has  devised  a  special  form 
of  type,  in  which  the  letters  are  all  drawn 
on  a  regularly  proportioned  scale  of  thick- 
ness of  stroke.1  In  doing  this,  he  has 
acted  on  the  following  principle.  If  the 
eye  be  taken  as  a  centre,  and  from  it  a 
circle  be  described  of  12  inches  in  diame- 
ter, a  well-illuminated  object  occupying 
only  g'j,  of  a  degree  in  this  circle  can  be 

1  It  is  only  with  letters  of  a  certain  size, 
however,  that  Snellen  has  carried  this  plan 
into  effect.  The  larger  letters  are  all  drawn 
on  the  principle  he  lays  down,  hut  his  letters 
No.  1,  No.  2,  and  No.  3,  are  all  printed  from 
ordinary  thick  and  thin  metallic  types.  (Test- 
types  for  the  Determination  of  the  Acuteness 
of  Vision    3d  edit.,  1866.) 
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DRAWN  ON  THE  SCALE  OF  DR.  H.  SNELLEN'S  TEST  TYPES. 
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recognized.  In  other  words,  certain  ob- 
jects, the  size  of  which  is  about  r>}in  of  an 
inch,  can  be  seen  by  an  emmetropic  eye 
at  a  distance  of  6  inches.  Such  objects, 
however,  as  printing-types  cannot  be  dis- 
tinctly perceived  at  a  smaller  visual  angle 
than  about  five  minutes  of  a  degree. 
Snellen's  letters,  therefore,  arc  uniformly 
drawn  in  lines,  the  thickness  of  which  is 
equal  to  one  fifth  of  tbe  whole  letter,  so 
that  while  a  letter  occupies  five  minutes 
of  the  field  of  vision,  each  line  composing 
the  letter  would  occupy  a  space  of  only 
one  minute.  Each  size  of  Snellen's  type 
is  distinguished  by  a  figure,  indicating 
the  number  of  feet  at  which  the  letters 
ought  to  be  legible  to  an  emmetropic  eye. 
In  a  second  edition  of  his  test-types  (1864) 
Snellen  printed  some  tables  of  "test- 
dots,"  which  may  be  used  by  persons  who 
cannot  read.  These  dots  had  been  con- 
trived by  the  British  army  authorities  for 
determining  the  acuteness  of  vision  in  re- 
cruits. 

No  doubt  the  principles  on  which 
Snellen's  letters  are  formed  are  more  sci- 
entific than  those  which  regulate  Jaeger's, 
and  are  to  be  preferred  in  cases  where  op- 
tical experiments  are  made  on  intelligent 
and  educated  persons.  But  those  of  lim- 
ited reading  powers,  especially  in  hospital 
practice,  are  often  puzzled  by  the  unusual 
forms  used  by  Snellen,  and  cannot  read 
them  fluently,  even  when  quite  able  to 
read  the  ordinary  type  they  are  accus- 
tomed to  in  book3  and  newspapers. 

[Snellen's  types  are  always  used  for  ac- 
curate determination  of  the  acuteness  of 


CHAPTER  II. 

EXAMINATION  OF  THE  EYE. 

Superficial  Examination. 

The  conjunctiva  and  cornea. —  Eor  ex- 
amining the  former  of  these  structures, 
when  attacked  with  the  slighter  forms  of 
ophthalmia,  no  special  manipulations  are 
required.  The  ocular  portion  is  open  to 
the  surgeon's  observation,  and,  to  explore 
the  lining  of  the  lower  lid,  it  is  only  ne- 
cessary to  depress  the  tarsus  with  the 
point  of  the  finger.  It  is  often  difficult, 
however,  to  obtain  a  satisfactory  view  of 
the  cornea  in  a  child  suffering  from  that 
irritable  form  of  inflammation  commonly 
known  as  Scrofulous  Ophthalmia,  but  more 
correctly  called  Keratitis.  The  surgeon 
does  but  waste  his  time  who  attempts  to 
coax  or  parley  with  such  a  patient.  Light 
causes  so  much  pain,  that  the  child  makes 
every  effort  to  exclude  it,  by  keeping  the 
VOL.  II.— 4 


eyelids  firmly  pressed  together,  and  even, 
in  severe  cases,  thrusting  his  face  against 

the  pillow,  or  the  dress  of  the  attendant,. 

The  surgeon  should  sit,  and  spread  a 
folded  towel  across  his  knees.  Opposite 
to  him  sits  the  attendant,  who  secures  the 
child's  hands,  and  lowers  him  backwards 
until  his  head  is  received  between  the 
surgeon's  knees,  and  there  firmly  held. 
Thoroughly  to  expose  the  cornea  without 
everting  the  lids  requires  tact,  which  prac- 
tice alone  can  give.  The  extreme  tip  of 
the  fore-finger,  with  a  bit  of  rag  twisted 
over  it  to  prevent  slipping,  having  been 
laid  upon  the  middle  of  the  upper  tarsus, 
at  the  very  edge — between  the  roots  of 
the  eyelashes  and  the  globe— the  lid,  with- 
out any  dragging  of  the  skin,  is  to  be 
steadily  pushed  in  a  direction  which,  in 
the  erect  position  of  the  body,  would  be 
upwards  and  backwards.  In  this  way  the 
greater  part  of  the  cornea  is  at  once  ex- 
posed ;  but  if  the  finger  is  allowed  to  drag 
the  skin  of  the  lid,  the  tarsal  cartilage 
instantly  becomes  tilted  over,  and  the 
swollen  conjunctiva,  bulging  forwards, 
hides  the  eyeball  from  view.  By  a  simi- 
lar manoeuvre  the  lower  lid  may  be  de- 
pressed ;  but  this  is  not  necessary  in  ex- 
amining the  cornea,  for  that  part  is  al- 
ways rolled  upward  to  seek  the  shelter  of 
the  upper  lid. 

If  a  more  prolonged  examination  of  the 
eyeball  be  required,  as  in  a  case  of  Oph- 
thalmia neonatorum,  a  spring  speculum 
must  be  employed,  adapted,  as  regards 
width  and  strength  of  spring,  to  the  small 
size  of  the  palpebral  fissure  [or  the  upper 
lid  may  be  held  open  with  an  elevator.] 

To  expose  the  conjunctiva  of  the  upper 
lid,  the  part  must  be  everted,  as  if  the 
surgeon  were  in  search  of  a  foreign  body  ; 
and,  indeed,  it  is  with  such  an  object  that 
the  eversion  is  most  frequently  performed. 
Whenever  a  patient  complains  of  having 
had  a  fragment  of  anything  blown  into 
the  eye,  and  a  careful  scrutiny  of  the 
edges  of  the  tarsi,  the  fold  of  the  lower 
lid,  and  the  surface  of  the  globe,  has 
failed  to  reveal  the  cause  of  irritation, 
the  upper  lid  should  be  treated  in  the  fol- 
lowing manner  : — A  pen,  the  extreme 
feather  end  of  which  is  cut  off,  so  as  to 
leave  a  stem  just  thick  enough  to  resist 
bending,  is  laid  across  the  upper  lid, 
about  half  an  inch  from  its  free  margin  ; 
then,  while  the  finger  and  thumb  of  the 
other  hand  grasp  the  eyelashes  growing 
from  the  middle  of  the  lid,  the  pen  is 
pressed  a  little  downwards,  at  the  same 
moment  that  the  lid  is  drawn  first  a  little 
forwards,  and  then  upwards  ;  the  tarsus 
will  suddenly  tilt  and  fold  over,  so  as  to 
expose  its  conjunctival  surface. 

This  manoeuvre,  simple  as  from  descrip- 
tion it  seems  to  be,  requires  a  good  deal 
of  knack.     Both  hands  must  act  together, 
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and  if  at  the  moment  the  turn  is  being 
given  to  the  lid,  the  patient  is  told  to  look 
downwards,  the  eversion  is  much  more 
readily  accomplished.  Minute  foreign 
bodies,  which  have  fixed  themselves  be- 
neath the  upper  lid,  are  almost  invariably 
found  very  near  its  tarsal  margin  ;  they 
should  be  lightly  picked  oft'  with  the 
feather  or  nib  of  the  pen  used  for  effect- 
ing the  eversion.  [They  will  generally 
adhere  readily  to  a  dry  handkerchief  on 
the  end  of  the  finger  or  the  point  of  a 
pencil,  and  are  more  easily  removed  in 
that  way.]  A  pen  is  not  only  more  con- 
venient than  a  probe,  but  it  has  the  ad- 
vantage of  appearing  less  formidable  to  a 
timid  patient. 

Lens  and  iris. — Great  care  is  required 
in  examining  a  patient  in  whom  we  have 
reason  to  suspect  that  cataract  is  com- 
mencing. The  first  faint  streaks  of  opacity 
in  a  lens  will  often  escape  detection,  un- 
less light  be  concentrated  on  the  part  by 
means  of  a  convex  glass  of  about  an 
inch  focus.  I  need  hardly  say  that  in  all 
daylight  examinations  of  the  eye,  the  di- 
rect rays  of  the  sun  are  to  be  avoided. 
The  observer  must  also  take  care  that 
light  does  not  fall  upon  the  cornea  from 
more  than  one  window  ;  and  that  reflec- 
tions from  mirrors  and  other  polished 
surfaces  do  not  interfere  with  the  single 
ray  [cone]  of  direct  light  which  should 
fall  on  the  part  to  be  examined.  No  lens 
can  be  fully  seen  until  the  pupil  has  been 
widely  dilated  with  atropine ;  but  inas- 
much as  this  dilatation  alters  the  visual 
condition  of  the  eye,  all  particulars  as  to 
the  patient's  range  and  distinctness  of 
sight  should  be  noted  before  the  atropine 
is  applied. 

In  the  very  earliest  stages  of  cataract, 
examination  by  daylight,  even  when  the 
light  is  concentrated  by  a  convex  glass, 
may  sometimes  fail  to  detect  alteration 
in  the  lens.  Neither  can  this  be  made 
out  with  the  ophthalmoscope.  But  if  in 
a  darkened  room  the  rays  of  a  flame  be 
thrown  sideways  upon  the  lens,  by  means 
of  a  convex  glass,  and  the  part  be  then 
carefully  scrutinized  with  the  naked  eye, 
highly  refractive  dots,  like  minute  oil- 
globules — which  probably  they  really  are 
— will  be  found  scattered  throughout  the 
substance  of  the  lens,  the  fibres  of  which 
also  are  now  made  visible  as  delicate  ra- 
diating lines. 

The  contractility  of  the  iris  is  tested 
by  placing  the  hand  close  to  the  eye  for  a 
second  or  two,  and  then  quickly  with- 
drawing it,  so  as  to  allow  the  light  to  fall 
suddenly  upon  the  pupil,  the  other  eye 
meantime  being  closed.  The  sympathy 
between  the  two  eyes  should  next  be  ex- 
amined, by  observing  how  far  light  ad- 
mitted to  one  eye  influences  the  iris  of  the 
other. 


This  separate  examination  of  each  eye 
is  a  very  important  point,  for  cases  occur 
in  which,  while  one  eye  is  sound,  the 
other  is  so  utterly  blind  as  to  have  lost  all 
perception  of  light,  yet  the  pupil  of  this 
blind  eye  will  contract  as  soon  as  light  is 
admitted  to  the  sound  one.  An  extensive 
adhesion  between  the  edge  of  the  pupil 
and  the  capsule  of  the  lens  (Synechia 
posterior)  would  at  once  attract  notice ; 
but  if  any  slight  deviation  from  the 
healthy  round  form  of  the  pupil  exists, 
its  margin  must  be  carefully  examined, 
to  see  if  any  very  small  adhesion  be  the 
cause  of  such  irregularity.  A  very  slight 
synechia  often  affords  a  valuable  hint 
towards  diagnosis,  as  proving  that  iritis 
must  at  some  period  or  other  have  at- 
tacked the  eye.  Whenever  the  surgeon 
is  in  doubt  as  to  the  existence  of  adhe- 
sions, the  application  of  atropine  will  de- 
termine the  question. 

It  should  ever  be  borne  in  mind  that  a 
dilated  and  inactive  pupil  by  no  means 
necessarily  implies  that  the  retina  is  dis- 
eased ;  nor  an  active  pupil  that  the  retina 
is  sound.  If  one  pupil  be  large  and  im- 
movable, and  the  sight  of  that  eye  dim, 
the  patient  should  be  made  to  look  at 
type  through  a  large  pin-hole  in  a  card 
held  close  to  the  cornea.  The  object  of 
this  will  be  explained  under  the  head 
"Mydriasis." 

We  must  never  be  satisfied  with  a  pa- 
tient's vaguely  telling  us  that  he  can  or 
cannot  read  ;  we  must  have  a  precise  and 
definite  standard,  such  as  is  afforded  by 
his  reading  to  us  aloud  from  type  of  sev- 
eral sizes.  In  hospital  practice,  those  who 
have  not  learned  their  letters — who,  as 
they  express  it,  are  "no  scholars"— may 
be  told  to  count  small  dots,  point  out  a 
single  and  a  double  line,  or  select  an  as- 
terisk from  other  typographical  marks. 
This  subject  has  been  more  fully  treated 
under  the  head  of  "Optical  Defects." 

The  simple  modes  of  examination  hith- 
erto mentioned  have  at  all  times  been  at 
the  surgeon's  command;  I  come  now  to 
consider  the  use  of  an  apparatus — the 
Ophthalmoscope — the  invention  of  which 
has  enabled  us  to  explore  those  deeply- 
seated  structures  previously  altogether 
beyond  the  range  of  observation.1 

[The  first  thing  to  be  decided  in  the  ex- 
amination of  an  eye  is  whether  or  not  it 

1  In  the  first  edition  of  the  present  Essay 
there  was  no  special  section  on  the  Examina- 
tion of  the  Eye.  In  now  adding  a  preliminary 
chapter  on  the  subject,  I  have  here  and  there 
made  use  of  a  paragraph  from  my  little  vol- 
ume on  Eye  Diseases.  When  I  have  had  to 
repeat  former  statements,  I  have  not  thought 
it  necessary  to  vary  the  wording  merely  for 
the  sake  of  giving  an  air  of  novelty  to  some 
commonplace  directions. 
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has  full  acutencss  of  vision.  By  acute- 
ncss of  vision  is  meant  the  ability  to  dis- 
tinguish the  form  of  objects,  and  Snellen's 
test-types  furnish  a  ready  means  of  deter- 
mining it.  They  are  constructed  of  such 
dimensions  as  to  be  readily  distinguished, 
by  the  normal  eye,  at  the  distance,  in  feet 
or  metres,  marked  above  them.  Thus, 
No.  15  should  be  read  at  15  feet,  No.  20 
at  20  feet,  No.  40  at  40  feet,  ete. ;  and  the 
acuteness  of  vision  is  expressed  by  the 
distance  at  which  the  letters  are  seen  di- 
vided by  the  distance  at  which  they  ought 
to  be  Seen.  If  at  20  feet  No.  20  is  read, 
v=S^=l,  or  normal ;  if  only  No.  40  can 
be  "made  out,  v=58=4;  if  only  No.  60, 
v—  ijj=3,  ete.  If  there  is  diminution  of 
vision,  it  is  important  to  decide  whether 
it  is  due  to  want  of  transparency  of  the 
media,  loss  of  sensitiveness  of  the  retina, 
or  disease  of  the  nerve  or  brain,  or  sim- 
ply to  defective  refraction.  This  may 
generally  be  determined  by  the  simple 
expedient  of  direeting  the  patient  to  look 
through  a  small  aperture,  as  a  pin  hole  in 
a  card.  A  decided  improvement  in  vision 
is  proof  of  defective  refraction  ;  if  the 
vision  becomes  normal,  the  difficulty  must 
be  entirely  optical.  The  improvement  is 
most  marked  in  cases  of  astigmatism,  and 
is  due  to  the  fact  that  the  small  opening 
admits  only  the  central  rays  of  the  cone 
of  light  coming  from  the  object,  and  cuts 
off  the  peripheral  rays  which  make  most 
confusion  in  the  retinal  image  when  the 
dioptric  system  is  not  properly  focused. 
If,  when  the  hole  is  moved  from  side  to 
side  in  front  of  the  eye,  objects  appear  to 
move  in  the  same  direction,  the  defect  is 
myopic  ;  if  in  the  opposite  direction,  it  is 
hypermetropic.  A  candle  flame  is  the 
best  object  for  this  test.  A  Loring  or 
Knapp  ophthalmoscope  furnishes  a  ready 
means  of  approximating  to  the  degree  of 
myopia  or  hypermetropia  ;  while  the  pa- 
tient looks  through  the  opening  in  the 
mirror,  held  close  to  his  eye,  the  disc  is 
turned  until  the  glass  is  found  which  gives 
the  best  vision. 

The  accommodation  is  determined  by 
measuring  the  distance  of  the  nearest 
point  at  which  Snellen's  smallest  type  can 
be  read  fluently.  If  it  cannot  be  read  at 
all,  a  convex  glass  may  be  used,  and  its 
power  deducted  from  the  result.  If  it  is 
read  at  0  inches,  A=J.  If  a  +■??  glass  is 
used  and  the  type  can  be  read  at  8  inches, 
A.=i — ,,j=„1i-.  If  ametropia  exist  it  must 
be  corrected  before  the  accommodation  is 
measured. 

For  examining  the  field  of  vision  a  num- 
ber of  instruments  have  been  invented, 
most  of  them  modifications  of  Fbrster's 
perimeter ;  but  for  ordinary  purposes  a 
blackboard  is  sufficient.  The  patient  is 
directed  to  close  one  eye  and  fix  the  other 
on  a  small  dot  or  cross  in  the  centre  of 


the  board,  placed  immediately  in  front  of 
the  eye  and  ten  or  twelve  inches  from  it. 
A  small  piece  of  chalk  at  the  end  of  a 
black  handle  is  then  approached  to  the 
fixation  spot  from  different  directions, 
and  the  points  noted  at  which  it  is  first 
seen  in  each.  A  line  drawn  through 
these  points  marks  out  the  field  of  vision. 
Care  must  be  taken  that  the  patient  does 
not  move  his  eye.  When  vision  is  absent 
in  a  localized  spot,  which  may  be  central 
or  more  or  less  peripheral,  such  spot  is 
called  a  scotoma.  It  must  be  remembered 
that  a  natural  scotoma  exists  at  the  point 
in  the  field  corresponding  to  the  optic 
nerve  entrance.  The  field  of  color  vision 
may  be  taken  in  the  same  way  by  substi- 
tuting a  small  piece  of  colored  paper, 
about  a  centimetre  square,  for  the  chalk. 

To  determine  if  insufficiency  of  the  in- 
ternal recti  exist,  vertical  diplopia  is  pro- 
duced by  means  of  a  prism  placed  before 
one  eye  with  its  axis  vertical  (base  either 
up  or  down)  and  directing  the  patient  to 
look,  with  both  eyes,  at  a  candle  flame  15 
or  20  feet  distant.  If  there  is  a  proper 
balance  of  the  power  of  the  recti  muscles, 
the  two  images  of  the  flame  will  be  in  the 
same  perpendicular  line,  but  if  there  is 
weakness  of  the  interni,  the  images  will 
have  a  diagonal  direction  ;  they  will  be 
separated  laterally  as  well  as  vertically. 
The  strength  of  the  prism  which,  with  its 
base  towards  the  nose,  brings  the  two 
images  to  the  same  vertical  line,  is  the 
measure  of  the  insufficiency.  For  near 
vision,  a  small  dot  or  cross  on  a  piece  of 
paper  or  card  is  used  instead  of  the  flame. 
Double  vision  is  produced  when  the  image 
of  an  object  falls  on  the  macula  in  one 
eye,  and  away  from  the  macula  in  the 
other.  If  one  eye  divenjes,  the  image 
falls  to  the  outside  of  the  macula ;  a 
prism,  which  deflects  the  rays  of  light 
passing  through  it  towards  its  base,  can 
be  made  to  remove  the  image  to  the  un- 
natural position  of  the  macula,  or,  if  there 
is  also  vertical  diplopia,  to  a  position  im- 
mediately above  it  or  below  it.  The  ob- 
ject of  producing  vertical  diplopia  is  to 
prevent  the  effort  at  binocular  vision, 
which  masks  the  insufficiency  by  exciting 
the  action  of  the  internal  recti.  If  a  high 
degree  of  insufficiency  exists,  one  eye  will 
diverge  if  it  is  excluded  from  vision  by 
placing  the  hand  in  front  of  it  while  the 
patient  looks  at  a  near  object. 

The  intra-ocular  tension,  or  degree  of 
firmness  of  the  eyeball,  is  determined  as 
follows :  Direct  the  patient  to  close  the 
eye  gently  and  look  well  downwards,  and 
then  note  the  resistance  offered  to  the 
finger  placed  on  the  top  of  the  ball,  as 
near  the  equator  as  possible,  and  pressing 
it  against  the  floor  of  the  orbit.  Some 
surgeons  use  two  fingers,  just  as  in  feeling 
for  fluctuation  in  a  swellinir.     There  is  no 
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definite  and  accurate  measure  of  the  de- 
gree of  tension  ;  it  is  merely  estimated  as 
greater  or  less  than  the  normal.  Normal 
tension  is  recorded  by  Tn  ;  a  slight  in- 
crease, hy  -f-Tl  ;  a  greater  increase,  by 
-j-T2 ;  and  a  stony  "hardness,  by  +T3. 
A  just  perceptible  softening  is  ■ — Tl ;  a 
more  decided  degree  is  — T2  ;  and  an  al- 
most complete  loss  of  resistance  is  —  T3. 
-f-T?  means  doubtful,  but  perhaps  a  little 
hard  ;  and  — T?,  the  opposite  condition. 

The  anterior  part  of  the  vitreous  hu- 
mor, the  lens,  iris,  anterior  chamber,  and 
cornea,  are  best  examined  by  oblique  illu- 
mination. Two  lenses  of  two  or  three 
inches  focal  distance  arc  required,  and  the 
object  glasses  of  the  ophthalmoscope  an- 
swer the  purpose  well.  One  lens  is  used 
to  concentrate  a  cone  of  light  from  an 
Argand  burner  obliquely  upon  the  point 
to  be  examined,  while  the  other  is  held  in 
front  of  the  eye  as  a  magnifier.  Opacities 
in  the  lens  or  cornea,  minute  foreign 
bodies,  morbid  gvowtbs,  delicate  exuda- 
tions, pupillary  adhesions,  etc.,  can  read- 
ily be  detected  in  this  way.] 


Ophthalmoscopic  Examination". 

It  is  little  more  than  thirty  years  since 
Gumming1  first  demonstrated  that,  by  a 
certain  arrangement  of  light,  the  fundus 
of  the  healthy  human  eye  could  be  made 
visible,  so  far  at  least  as  to  allow  of  its 
color  being  seen.  Although  he  never  ob- 
tained a  view  of  the  optic  nerve  Or  vessels 
of  the  retina,  his  investigations  prepared 
the  way  for  the  discovery  of  the  ophthal- 
moscope, by  proving  that  the  fundus  of  the 
living  eye  was  not  really  a  dark-colored 
surface  ;  but  that  under  certain  conditions 
it  reflected  the  rays  of  light  falling  upon 
it,  so  as  to  present  a  brilliant  surface  to 
the  eye  of  the  observer.  An  indistinct 
reddish  gleam  from  the  retina,  or  a  white 
reflection  from  the  optic  nerve,  had  been 
sometimes  accidentally  seen  by  those  en- 
gaged in  the  study  of  eye-diseases  ;  but 
they  had  regarded  these  glimpses  of  the 
fundus  of  the  eye  as  exceptional,  and  as 
indicating  something  morbid  in  the  deep 
tissues.  Thus,  in  certain  cases  of  im- 
paired sight,  with  dilatation  of  the  pupil, 
Beer  had  observed  a  peculiar  luminous 
appearance,  which  he  assumed  to  be  the 
result  of  some  morbid  change  in  the  re- 
tina ;  and  he  accordingly  made  use  of  the 
term  "cat's-eye  amaurosis"  to  designate 
the  disease  which  he  supposed  to  give 
rise  to  this  luminous  appearance.  Other 
observers  had  attributed  it  to  a  deficiency 
of  pigment,  still  assuming  that,  in  a  state 
of  health,  the  fundus  of  the  eye  must 
necessaril}r  appear  black. 

1  Medico-Chirurgical  Transactions,  1846. 


The  first  ophthalmoscope  was  invented 
by  Ilelmholtz,  and  described  by  him  in  a 
tract  published  in  1851.'  He  began  by 
showing  in  how  simple  a  manner,  by 
using  a  slip  of  glass,  the  surface  of  the 
retina  might  be'made  visible  ;  and  then 
constructed  an  apparatus  of  several  super- 
imposed glass  plates,  with  which  he  ob- 
tained a  more  perfect  view  of  it.  These 
first  examinations  were  made  without  any 
artificial  dilatation  of  the  pupil,  so  that 
only  a  limited  extent  of  the  retina  could 
be  seen.  He  was  able,  however,  to  dis- 
tinguish the  optic  nerve,  and  the  vessels 
emerging  from  it. 

In  1852  Euete2  invented  an  ophthalmo- 
scope on  a  different  principle  from  that  of 
Ilelmholtz,  light  being  thrown  into  the 
patient's  eye  by  means  of  a  concave  mir- 
ror, through  a  hole  in  the  centre  of  which 
the  observer  looked  directly  upon  the  illu- 
minated retina.  The  practical  objection 
to  Kuete's  instrument  consisted  in  its  be- 
ing fixed  to  a  stand,  and  therefore  ill 
adapted  to  observe  an  organ  so  frequently 
in  motion  as  the  eye.  Coccius3  avoided 
this  inconvenience  by  constructing  a  small 
perforated  mirror,  to  be  held  in  the  hand; 
and  this  instrument  was  still  further  modi- 
fied by  Anagnostakis,4  wdiose  ophthalmo- 
scope, from  its  extreme  simplicity,  ap- 
pears to  me  one  of  the  most  useful  that 
has  yet  been  invented,  and  quite  the  best 
for  the  student  to  begin  with.  It  consists 
of  a  circular  glass  mirror  about  an  inch 
and  three-quarters  in  diameter,  slightly 
concave,  and  perforated  in  the  centre 
with  a  round  hole,  the  tenth  of  an  inch 
wide.  The  mirror  is  set  in  a  metal  frame, 
to  which  a  handle  is  fixed.  Liebreich's 
instrument  is  made,  not  of  glass  but  of 
polished  metal,  with  a  focus  of  from  four 
to  six  inches.  One  of  the  advantages  of 
the  metallic  mirror  is  that  the  edge  of 
the  aperture  can  be  made  quite  thin, 
whereas  the  glass  mirror  must  be  backed 
by  a  plate  of  metal,  and  by  drilling  through 
this,  and  through  the  thickness  of  the 
glass,  the  aperture  really  becomes  a  short 
tube.  Any  reflection  from  the  wall  of 
this  tubular  aperture  must  be  prevented, 
by  carefully  covering  it  with  a  dead  black 
coating.  At  the  back  of  Liebreich's  in- 
strument there  is  a  little  hinged  clip  for 
holding  a  concave  or  convex  glass  against 
the  si<dit-hole.     The  concave  srlass  is  nec- 


1  Beschreibung  eines  Augenspiegels  zur 
Untersnchung  der  Netzhaut  im  lebenden 
Auge,  Berlin. 

2  Der  Angenspiegel  nnd  das  Optometer, 
Gottingen. 

3  Ueber  die  Anwendungdes  Augenspiegels, 
Leipzig,  18.53. 

4  Essai  sur  l'Exploration  de  la  Retine  et 
des  Milieux  de  l'GEil  sur  le  Vivant,  Paris, 
1854. 
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essary  in  making  an  examination  by  the  i  observers,  will  afibrd  a  good  view  of  the 
"direct"  method,  if  the  patient  or  ob-  fundus  or  the  eye,  but  it  is  well  for  the 
server  be  myopic.  I  student  to  begin  with  Mu;  simplest  kind  ; 

There  are  various  forms  of  the  ophthal- 1  those,   for  instance,  which    I    have  just 
moscope  which,  in  the  hands  of  practised  I  mentioned.      When  habit  has  given  dex- 

[Fig.  250.] 


terity  in  combined  management    of  the  i  Ion,  or  some  improved  form  of  it,  may  be 

mirror  and  object-lens,  the  binocular  oph-     employed. 

thalmoscope,  as  invented  by  Giraud-Teu-  |      ("The   instrument   now   almost   univer- 
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sally  used  in  this  country  is  some  form  of 
that  known  as  Loring's  (Fig.  250)  or 
Knapp's.  It  (lifters  from  the  older  instru- 
ments chiefly  in  having  a  number  of  small 
lenses,  convex  and  concave,  so  placed  in 
a  revolving  disc  behind  the  mirror  that 
they  can  be  brought  in  rapid  succession 
before  the  eye  of  the  observer.  This  not 
only  enables  the  observer,  in  the  direct 
method  of  examination,  to  adapt  the  in- 
strument to  the  refraction  of  his  own  eye 
and  that  of  the  patient,  but  to  measure 
the  degree  of  any  defect  in  the  latter.] 

Before  commencing  a  thorough  exami- 
nation of  a  case,  it  is  necessary  to  dilate 
the  pupil  with  atropine,  unless  it  has  be- 
come permanently  dilated  from  disease. 
In  many  instances,  however,  a  glance  at 
the  optic  nerve  and  the  parts  adjacent  is 
all  that  is  required,  and  in  that  case  it  is 
unnecessary  to  subject  the  patient  to  the 
inconvenience  of  atropine. 

The  observer  and  the  patient  sit  face 
to  face  in  a  room  from  which  daylight  is 
excluded  ;  the  only  source  of  illumination 
being  a  lamp,  or,  still  better,  a  jet  of  gas 
issuing  from  a  jointed  tube,  so  that  the 
flame  can  be  placed  higher  or  lower,  ac- 
cording to  the  height  of  the  patient's 
head.  The  flame  should  be  on  a  level 
with  his  eyes,  and  just  far  enough  behind 
him  to  prevent  any  of  the  direct  rays  fall- 
ing on  his  cornea.  The  chimney  sur- 
rounding the  flame  must  be  of  transpa- 
rent glass,  and,  if  faintly  tinged  with 
blue,  it  will  modify  the  red  rays,  and  im- 
part to  them  a  whiteness  nearly  resem- 
bling that  of  ordinary  daylight.  The  ob- 
server places  the  back  of  the  mirror  close 
to  his  own  e3"e,  so  that  he  looks  through 
the  central  aperture,  and  holds  the  instru- 
ment at  such  an  angle  that  the  reflected 
light  from  it  falls  into  the  patient's  pupil. 
This  is  alwa}7s  very  difficult  for  a  beginner 
to  accomplish,  but  a  little  practice  soon 
makes  it  easy.  He  will  know  that  he 
holds  the  instrument  in  the  right  position 
and  at  a  proper  distance  from  the  eye, 
by  seeing  the  fundus  assume  a  brilliant 
reddish  appearance. 

Still  holding  the  ophthalmoscope  in  the 
same  position,  he  takes  in  the  other  hand 
a  convex  glass  [object  glass]  of  two 
inches  or  two  inches  and  a  half  focus,  and 
places  it  a  little  in  front  of  the  cornea. 
If  the  fundus  of  the  eye  be  properly  illu- 
minated, and  the  convex  glass  correctly 
placed,  some  of  the  retinal  vessels  will 
now  be  distinctly  seen.  The  observer  is 
often  confused  by  seeing  a  small  bright 
image  of  the  mirror  reflected  from  the 
surface  of  the  object-lens.  This  image 
can  be  got  rid  of  by  giving  to  the  lens  a 
slight  inclination.  [A  much  more  satis- 
factory view  is  obtained  by  magnifying 
the  aerial  image  with  a  convex  ten  inch 
"eye  piece"  placed  behind   the  mirror. 


This  is  always  done  in  the  indirect  exami- 
nation.] 

By  turning  the  eye  in  various  directions 
every  portion  of  the  retina  is  successively 
brought  under  the  view  of  the  observer. 
The  necessity  for  varying  the  position  of 
the  eye  constitutes  a  great  objection  to 
the  more  complicated  ophthalmoscopes, 
which  are  fixed  to  a  table  or  other  sup- 
port ;  and  some  eyes  are  so  unsteady,  and 
so  little  under  the  patient's  control,  that 
the  observer  is  obliged  to  follow  their 
movements  by  slight  changes  in  the  posi- 
tion of  the  ophthalmoscope,  which  can 
only  be  effected  when  the  instrument  is 
held  in  the  hand. 

There  are  two  methods  of  examining 
with  the  ophthalmoscope — the  ''direct," 
and  the  "indirect."  In  the  former 
method,  the  mirror  must  be  brought  very 
close  to  the  patient's  eye— an  inch  or  two 
from  the  cornea — and  the  image  of  the 
retina  then  appears  to  the  observer  in  its 
natural  erect  position.  But  this  very  close 
approximation  to  the  patient  is  inconve- 
nient ;  the  side  of  the  patient's  head 
intercepts  some  of  the  light  which  ought 
to  fall  on  the  mirror  ;  and  only  a  limited 
portion  of  the  retina,  thus  feebly  illumi- 
nated, can  be  brought  into  view  at  one 
time.  The  direct  method,  therefore,  is 
comparatively  seldom  employed,  and 
chiefly  for  the  purpose  of  examining  in 
detail  small  portions  of  the  fundus,  which 
p.re  seen  in  their  true  position,  and  con- 
siderably  magnified. 

In  the  "indirect"  method,  the  mirror 
is  held  at  a  distance  of  several  inches 
from  the  patient's  e}*e,  and  a  convex  lens 
of  short  focus,  two  to  two  and  a  half 
inches,  is  placed  a  little  in  front  of  the 
cornea.  In  this  way  the  inconvenient 
and  obviously  undesirable  relative  posi- 
tion of  the  observer  and  observed  is 
avoided,  the  retina  is  more  brilliantly 
illuminated  than  in  the  "  direct"  method, 
and  a  good  general  view  of  the  whole  fun- 
dus is  obtained.  The  image  of  the  retina 
seen  by  the  observer  is  an  "aerial"  one, 
which  is  formed  at  a  point  between  the 
convex  lens  and  the  ophthalmoscope,  ap- 
pearing there  in  an  inverted  position.  This 
inversion  of  the  parts  examined  must  al- 
ways be  borne  in  mind  by  the  surgeon 
while  employing  the  "indirect"  method. 

The  following  diagram  (Fig.  251),  copied 
from  Zander's  work,  explains  the  mode  in 
which  the  aerial  inverted  image  is  formed. 

Within  the  narrow  limits  of  the  present 
essay,  I  cannot  attempt  to  give  more  than 
a  bare  outline  of  the  use  of  the  ophthal- 
moscope. The  literature  of  the  subject 
is  already  overwhelming.  One  of  the 
most  complete  treatises  is  that  by  Zander, 
just  alluded  to,  Der  Augenspiegel :  Leip- 
zig, 1859.  It  has  been  translated,  and 
has  undergone  considerable  condensation 
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— a  process  it  greatly  needed — by  Carter, 
under  the  title  of  The  Ophthalmoscope, 
its  Varieties  and  its  Use  ;  1864.  There 
is  also  an  excellent  essay  in  French  by 
Giraud-Teulon,  contributed  by  him  to 
the  supplemental  volume  of  Testelin  and 


Warlomonf's  translation  of  Mackenzie's 
great  work. 

[For  accurate  examination  the  direct 
method  is  now  universally  preferred  by 
ophthalmic  surgeons  ;  it  not  only  gives  a 
much  more  magnified  view  of  the  details, 


Fiff.  251. 


F  is  the  illuminating  flame  ;  S  the  concave  speculum  ;  A  the  aperture  in  its  centre  ;  B  the  patient's  eye, 
before  which  is  held  a  convex  lens,  L.  From  the  flame  i^thc  rays  Fa  Fb  fall  on  the  speculum,  and  are  reflected 
from  it  towards  L.  Striking  the  lens,  L,  at  e  and  /,  they  acquire  a  greater  convergence  in  passing  through 
it  and  fall  upon  the  cornea  at  d  and  c.  Traversing  the  patient's  eye,  they  again  converge,  and,  intersecting 
at  o,  form  on  the  retina  a  "  circle  of  dispersion,"  at  *  0.  Reflected  from  the  retina,  in  the  direction  of  the 
dotted  lines,  they  pass  out  of  the  eye,  and  being  intercepted  by  the  lens  L,  are  again  refracted,  and  form  at  a!  /?' 
an  inverted  image  of  the  retinal  surface  «  B,  which  is  viewed  by  the  observer's  eye  placed  at  A. 


but  enables  the  observer  to  determine  the 
refraction  of  the  patient's  eye,  the  depth 
of  depression  in  cupping  of  the  disc,  the 
height  of  prominences  in  the  fundus, 
ancfthe  position  of  opacities  in  the  vitre- 
ous. The  somewhat  greater  difficulty  in 
its  use  depends  upon  the  necessity  of 
adapting  the  instrument  to  the  refraction 
of  the  eye  of  the  observer  and  of  the  pa- 
tient by  means  of  the  small  lenses  in  the 
disc.  This  adaptation  is  accomplished 
more  easily  in  the  indirect  method  by  a 
slight  movement  of  the  object  glass.  For 
satisfactory  examination  by  the  direct 
method,  one  of  the  more  modern  or  "  re- 
fraction ophthalmoscopes"  is  needed.  The 
eye  to  be  examined  should  be  directed 
slightly  outward,  and  the  ophthalmo- 
scopic mirror  held  as  close  to  it  as  possi- 
ble. If  both  the  observer  and  the  patient 
be  emmetropic,  and  the  former  is  able 
to  completely  relax  his  accommodation 
while  the  accommodation  of  the  pa- 
tient is  paralyzed  by  atropia,  the  de- 
tails of  the  fundus  will  be  distinctly  seen 
without  the  aid  of  a  lens.  Until  some 
experience  has  been  acquired  it  is  difficult, 
or  impossible,  to  relax  the  accommoda- 
tion completely  when  looking  at  a  near 
object,  and  it  will  be  necessary  to  neutral- 
ize it  with  a  concave  glass.  If  either  the 
patient  or  the  observer  is  myopic,  it  will  be 
impossible  to  see  the  fundus  without  a 
correcting  glass  ;  if  both  are  myopic  the 
concave  glass  must  be  used  that  corrects 
the  myopia  of  both.  An  hypermetropic 
eye  is  more  easily  examined  than  a  my- 
opic or  emmetropic  eye,  because  the  rays 


of  light  come  from  the  fundus  divergently, 
as  they  ordinarily  come  from  near  objects, 
while  they  pass  out  of  an  emmetropic 
eye  parallel,  and  out  of  a  myopic  eye  con- 
vergent. An  emmetropic  observer,  how- 
ever, if  he  relaxes  his  own  accommoda- 
tion completely,  will  require  a  convex 
glass  to  make  the  divergent  rays  from  an 
hypermetropic  eye  parallel. 

In  diagnosing  the  refraction  by  the 
ophthalmoscope  some  small  retinal  vessel, 
preferably  near  the  macula,  should  be  se- 
lected and  the  glass  found  with  which  it 
can  be  seen  with  perfect  distinctness, 
without  the  use  of  accommodation.  For 
inexperienced  observers,  the  larger  ves- 
sels at  the  disc  furnish  a  rougher  but 
much  easier  test.  In  myopia  the  weakest 
concave  glass,  and  in  hypermetropia  the 
strongest  convex  glass,  with  which  the  de- 
tails of  the  fundus  can  be  distinctly  seen, 
represent  the  degree.  Astigmatism  is 
measured  by  focusing  the  retinal  vessels 
which  follow  the  directions  of  the  princi- 
pal meridians.  As  the  effect  of  a  con- 
vex glass  is  increased,  and  that  of  a  con- 
cave glass  diminished  by  removing  them 
from  the  eye,  the  distance  must  be  de- 
ducted or  added  as  the  case  may  be,  if 
great  accuracy  is  sought.  Thus,  a  con- 
vex-]- TV,  two  inches  from  the  nodal  point 
of  the  eye  examined,  indicates  a  hyper- 
metropia of  yV,  and  a  — T\,  a  myopia  of 
fijj-.  If,  however,  the  mirror  can  be  held 
nearly  in  the  position  that  would  be  occu- 
pied by  a  spectacle  glass,  the  distance 
may  be  practically  disregarded.  The 
depth  of  a  cupping  of  the  disc,  or  the  height 


48 


DISEASES    OF    THE    EYE. 


of  a  "choked  disc,"  or  a  tumor  majr  be 
estimated  by  comparing  its  refraction 
with  that  of  the  surrounding  fundus.] 

Ophthalmoscopic  Appearances  of  the  Eye  in 
a  healthy  state.     (Plate  X.,  fig.  1.) 

In  the  heading  of  this  section  I  use  the 
word  "healthy"  with  a  certain  latitude 
of  meaning  ;  for,  apart  from  any  serious 
disease,  the  mere  advance  of  age  imprints 
upon  the  internal  tissues  of  the  eye  cer- 
tain changes  of  appearance,  which,  al- 
though deviating  from  an  ideal  standard 
of  perfect  health,  can  hardly  be  termed 
morbid.  At  present,  I  wish  to  present  to 
the  reader  merely  a  sketch  of  what  he  is 
to  look  for  in  an -ej^e  which  fairly  performs 
its  functions  as  an  organ  of  vision. 

Retina. — The  observer  must  not  expect 
to  find  this  tissue  presenting  one  uniform 
color  in  all  cases  ;  the  tint  varies  from 
pale  red,  through  shades  of  red-orange 
and  yellow-orange,  to  buff.  In  full-blooded 
persons,  with  a  vigorous  circulation,  the 
retina  would  naturally  have  a  much  red- 
der appearance  than  in  those,  who  are 
feeble  and  aneemic. '  The  color  of  the  re- 
tina is  almost  wholly  due  to  the  vascular 
choroid  behind  it  ;  and  the  amount  of 
redness  transmitted  from  the  choroid  will 
depend  upon  the  quantity  and  condition 
of  the  hexagonal  pigment  between  it  and 
the  retina.  Some  ophthalmoscopists  al- 
together object  to  our  speaking  of  the 
color  of  the  retina,  inasmuch  as  owing  to 
its  translucency,  it  allows  the  redness  of 
the  choroid  to  be  seen.  But  no  objection 
ought  surely  to  be  taken  on  this  account 
to  our  familiarly  applying  the  term  color 
to  the  retina  itself. 

[It  is  usual  to  speak  of  the  color  of  the 
"  fundus"  or  "  eyeground."  It  depends 
chiefly  upon  the  amount  of  pigment  in 
the  uvea  and  in  the  stroma  of  the  choroid, 
and  varies  with  the  general  pigmentation 
of  the  individual.  It  is  deep  purple  in 
the  Negro  and  bright  red  in  the  Albino, 
and  is  much  darker  in  the  brunette  than 
in  the  blonde,  as  is  well  shown  in  Plate  X.J 

Across  the  illuminated  fundus  of  the 
eye  the  observer  will  notice  large  vessels 
radiating  from  a  central  point  towards 
the  periphery.  These  are  the  large 
branches  of  the  central  artery  and  vein  of 
the  retina  ;  and  by  directing  the  patient 
to  turn  the  eye  a  little  towards  the  me- 

1  These  remarks  apply  only  to  patients  as 
commonly  seen  in  England.  Among  the 
darker  tribes  of  mankind,  the  abundance  of 
pigment  gives  to  the  fundus  of  the  eye,  both 
in  health  and  in  disease,  shades  of  color 
wholly  different  from  those  of  the  fairer  races. 
Por  ophthalmoscopic  appearances  among  the 
natives  of  India,  see  Macnamara's  Lectures 
on  Diseases  of  the  Eye,  1866. 


dian  plane,  the  observer  will  be  able  to 
trace  these  vessels  to  their  parent  trunks 
in  the  middle  of  the  optic  nerve.  The 
vessels  of  the  choroid,  as  I  shall  by-and- 
by  have  occasion  to  notice,  are  so  entirely 
unlike  the  radiating  trunks  of  the  retina, 
that  a  single  examination  will  suffice  to 
prevent  any  subsequent  confusion  between 
them. 

It  requires  a  little  more  practice  to  dis- 
tinguish between  the  retinal  arteries  and 
the  veins.  If  an  arterial  trunk  be  ex- 
amined where  it  attains  its  greatest  size, 
namely,  at  its  emergence  from  the  optic 
nerve,  it  will  be  seen  to  be  of  a  paler  red 
color  than  the  adjacent  vein,  and  to  pre- 
sent a  double  outline.  The  greater  thick- 
ness of  the  arterial  wall  is  the  cause  of 
both  these  peculiarities  of  appearance ; 
for,  of  course,  the  color  of  the  contained 
blood  is  less  plainly  seen  where  the  wall 
is  thicker  ;  and  while  the  light,  reflected 
from  behind  the  artery,  shines  through  it 
with  subdued  brightness,  each  side  of  the 
cylinder  presents  a  line  of  shadow.  The 
coats  of  the  veins,  on  the  other  hand,  are 
so  thin,  that  they  allow  the  color  of  the 
blood  to  be  plainly  seen  throughout  the 
whole  diameter  of  the  tube.  This  dis- 
tinction between  the  veins  and  the  arte- 
ries of  the  retina  becomes  less  marked  as 
age  advances.  Simple  inspection  of  a 
healthy  eye  does  not  detect  any  pulsation 
in  the  retinal  vessels  ;  but  if  the  globe  is 
firmly  pressed  with  the  finger,  a  decided 
pulsation  may  be  seen,  both  in  the  arte- 
ries and  veins. 

[A  physiological  venous  pulse  is  very 
common,  but  a  pulsation  of  the  arteries  is 
almost  a  sure  sign  of  disease.] 

If  the  patient  looks  directly  forwards, 
a  very  important  portion  of  the  retina 
comes  into  view,  namely,  that  occupied  by 
the  macula  lutea,  or  "yellow  spot,"  which 
corresponds  to  the  axis  of  vision.  The 
retinal  arteries  and  veins  deviate  a  little 
from  their  regularly  radiating  course  as 
they  approach  the  yellow  spot,  which 
therefore  has  no  large  vessel  in  its  im- 
mediate neighborhood.  (Plate  X.,  fig.  1.) 
Most  observers,  I  think,  must  content 
themselves  with  making  out  the  cloudy 
redness  which  indicates  the  position  of 
the  macula  lutea,  without  actually  seeing 
the  dot  which  it  forms.  [The  central  dot 
or  "fovea  centralis.""  Liebreich  gives  a 
drawing  (Plate  X.,  fig.  2)  in  which  it  is 
represented.  I  have,  however,  never  suc- 
ceeded in  obtaining  such  a  view  of  it  as 
he  depicts. 

[The  view  represented  in  Liebreich's 
drawing,  which  is  wonderfully  true  to 
nature,  is  easily  seen  by  an  experienced 
ophthalmoscopist.  ] 

Optic  nerve.- — To  bring  the  nerve  into 
view,  the  patient  must  direct  the  eye  a 
little   towards   the   nose.      Xo   structure 
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seen  with  the  ophthalmoscope  presents  a 
greater  variety  of  appearance  than  the 
optic  nerve,  even  in  patients  who  enjoy 
good  sight.  As  age  advances  it  becomes 
smaller,  and  often  deviates  more  or  less 
from  that  circular  outline  which  one  may 
assume  as  the  healthy  standard.' 

Contrasted  with  the  reddish  tint  of  the 
surrounding  retina,  the  nerve  appears 
cream-colored,  or  it  sometimes  presents 
that  taint  tinge  of  pinkish  gray  which  we 
are  familiar  with  in  the  cineritious  por- 
tion of  the  cerebral  convolutions.  The  ex- 
treme edge  of  the  disc  is  often  of  a  less 
decided  white  than  the  central  portion. 

From  the  centre  of  the  nerve  the  main 
trunks  of  the  retinal  artery  and  vein  are 
seen  emerging.  Commonly  each  vessel 
issues  as  a  single  trunk,  which  then  di- 
vides into  branches,  but  sometimes  the 
division  into  two  or  three  trunks  takes 
place  before  the  vessels  quit  the  substance 
of  the  nerve  in  which  they  are  imbedded. 
In  some  cases  the  vessels  pass  off  at  once 
to  their  destination,  in  nearly  straight, 
or  slightly  wavy  lines,  while  in  other 
cases  they  form  several  abrupt  curves 
on  the  surface  of  the  nerve  before  quit- 
ting it. 

Choroid.  —  This  structure  exhibits  a 
great  variety  of  appearances  under  the 
ophthalmoscope.  The  distinctness  with 
which  it  is  seen  depends  upon  the  degree 
of  transparency  of  the  retina,  and  the 
condition  of  the  hexagonal  pigment-cells 
"behind  it  ;  and  it  seems  that  considerable 
variations  in  both  these  tissues  are  com- 
patible with  good  sight. 

In  young  persons  the  vessels  of  the 
choroid  appear  dim  and  indistinct,  as  if 
overspread  with  a  thin  semi-opaque  film  ; 
hut  in  old  persons  they  are  sometimes  so 
plainly  seen  that  the  observer  almost  for- 
gets he  is  looking  at  them  through  the 
whole  substance  of  the  retina.  It  is  in 
old  persons,  therefore,  that  the  peculiar 
arrangement  of  the  choroidal  vessels  can 
he  best  studied.  They  are  very  much 
larger  than  the  radiating  vessels  of  the 
retina,  and  are  closely  packed  together, 
leaving  between  them  narrow,  elongated 
spaces,  in  which  dark  pigment  is  visible. 
(Plate  X.  fig.  2.)  During  the  earlier  periods 

1  I  have  uniformly  spoken  of  the  optic  nerve, 
instead  of  using  the  term  "optic  papilla," 
which  some  authors  employ.  No  confusion 
can  arise  from  applying  the  term  nerve  to  that 
which  is  in  reality  only  a  part  of  the  nerve, 
since  no  other  portion  than  its  extremity 
comes  under  our  notice  in  using  the  ophthal- 
moscope. The  term  "papilla"  is  objection- 
able, too,  as  implying  a  prominence;  and  I 
believe  the  distal  end  of  the  optic  nerve  to  be 
nearly,  if  not  quite  plane  in  a  state  of  health. 
[The  term  "optic  disc"  is  free  from  this  ob- 
jection.] 


of  life  these  vessels  present  a,  bright  red, 
but  in  old  age  this  color  often  becomes 
mixed  with  a  brownish  tint. 


CHAPTER  III. 

DISEASES     OF    THE     CONJUNCTIVA    AND 
ITS  AREOLAR   TISSUE. 

( Ophthalmia ;  Conjunctivitis. ) 

Inflammation  of  the  conjunctiva,  I 
need  hardly  say,  accompanies  many  of 
the  inflammatory  processes  originating  in 
other  tissues  of  the  eyeball.  In  the  pres- 
ent chapter  I  confine  myself  to  those 
cases  in  which  the  inflammation  origin- 
ates in  the  conjunctiva,  and  is  either  lim- 
ited to  it,  or  spreads  only  to  the  sclerotic. 

Inflammatory  redness  differs  very  re- 
markably in  these  two  structures.  It  is 
on  the  inner  surface  of  the  lids,  and  at 
their  point  of  junction  with  the  globe, 
that  the  conjunctival  vessels  are  largest, 
and  their  redness  is  most  strongly 
marked  ;  and  the  color  becomes  paler  as 
the  vessels  diminish  in  size  on  approach- 
ing the  cornea.  The  sclerotic  vessels,  on 
the  contrary,  are  most  visible  close  to 
the  cornea,  around  which  they  form  a 
pink  circle,  known  as  the  sclerotic  zone — a 
very  characteristic  mark  of  several  im- 
portant forms  of  disease  in  the  deep- 
seated  tissues  of  the  eye.  Even  if  the 
sclerotic  be  uniformly  injected  through- 
out its  whole  extent,  this  injection  can- 
not be  traced  very  far  back  from  the  edge 
of  the  cornea,  because  the  redness  soon 
becomes  hidden  beneath  the  fibrous  inser- 
tions of  the  recti  muscles.  The  vessels 
of  the  sclerotic  are  small,  closely  set  to- 
gether, and  so  interlaced  with  the  proper 
fibres  of  the  part  that  the  individual 
trunks  cannot  be  recognized  ;  they  merely 
produce  the  effect  of  a  uniform  tint  of 
color,  nearly  resembling  that  of  carmine. 
The  conjunctival  vessels,  for  the  most 
part,  are  plainly  seen,  and,  except  in  that 
high  stage  of  inflammation  termed  che- 
ilosis, they  can  he  observed  repeatedly  to 
anastomose,  so  as  to  form  a  closely-set 
network. 

Elaborate  classifications  of  the  various 
forms  of  ophthalmia  are  to  be  found  in 
many  of  the  systematic  works  on  eye-dis- 
eases ;  but  minute  distinctions,  however 
plausible  they  may  look  on  paper,  are  of 
little  or  no  use  to  the  practitioner.  In 
selecting  a  few  heads,  under  which  to 
group  the  varieties  of  ophthalmia,  I  have 
been  guided  by  the  very  decided  peculi- 
arities which  certain  forms  present,  or  by 
the  marked  difference  in  the  treatment 
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they  require.  Most  of  the  slighter  forms 
of  conjunctival  redness,  not  resulting  from 
direct  violence  or  the  presence  of  foreign 
bodies,  are  due  to  atmospheric  changes  ; 
and^the  cases  described  by  authors  under 
the  name  simple  ophthalmia,  are,  for  the 
most  part,  mild  cases  of  catarrhal  inflam- 
mation. When  the  sclerotic  also  is  af- 
fected, the  term  rheumatic  is  sometimes 
added  ;  and  Mackenzie  uses  the  words 
"catarrho!- rheumatic"  to  signify  that 
both  the  conjunctiva  and  the  sclerotic  are 
inflamed,  although  the  inflammation  may 
be  due  to  the  mere  external  agency  of 
cold,  and  not  to  the  presence  of  rheumatic 
poison  in  the  blood  of  the  patient. 

Slight  attacks  of  redness  of  the  con- 
junctiva are  commonly  attended  with 
only  trifling  uneasiness.  The  enlarged 
vessels,  projecting  above  the  level  of  the 
membrane,  suggest  to  the  patient  the  no- 
tion of  foreign  bodies,  sand  or  dust,  be- 
tween the  lids  and  the  globe.  But  in 
other  instances,  where  the  redness  is  very 
trifling,  the  pain  is  of  a  neuralgic  char- 
acter, and  it  is  for  the  irritation  existing 
in  the  ophthalmic  division  of  the  fifth 
nerve  that  the  patient  seeks  medical  aid. 
It  is  important  for  the  practitioner  to  re- 
member that  in  such  cases  the  suffering 
may  be  really  severe,  although  there  is 
far  less  appearance  of  inflammation  than 
in  other  cases  where  pain  can  hardly  be 
said  to  exist. 

Whenever  a  case  of  ophthalmia  is  seen 
for  the  first  time,  the  margins  of  the  lids 
and  the  puncta  lacrymalia  should  be  care- 
fully explored,  as  a  few  irregular  eye- 
lashes, or  even  a  single  eyelash  lodged  in 
one  of  the  puncta,  may  be  causing  the 
irritation. 

It  sometimes  happens  that  a  foreign 
body,  lodged  under  the  upper  lid,  sets  up 
a  considerable  amount  of  ophthalmia, 
and  yet  the  patient  is  not  aware  of  any 
such  cause  of  irritation  being  present. 
To  evert  the  lid  requires  a  certain  amount 
of  tact  and  practice.  A  probe,  or  the 
feather-end  of*  a  pen,  just  thick  enough 
to  resist  bending,  is  to  be  laid  horizontally 
across  the  lid,  about  half  an  inch  from  its 
free  margin.  The  surgeon  then  grasps 
with  his  "finger  and  thumb  the  eyelashes 
growing  from  the  middle  of  the  tarsus, 
and  draws  the  lid  away  from  the  globe, 
while  at  the  same  moment  he  slightly  de- 
presses the  probe  or  pen,  and  tells  the 
patient  to  look  downwards.  The  tarsal 
cartilage  tilts  over  and  the  conjunctival 
surface  of  the  lid  is  exposed  to  view.  The 
foreign  body  is  almost  invariably  found 
within  a  line  or  two  of  the  tarsal  margin. 
This  simple  eversion  of  the  lid  appears 
so  obvious  a  method  of  detecting  foreign 
bodies,  that  one  fancies  it  must  have  sug- 
gested itself  to  surgeons  from  the  very 
earliest  period ;  and  yet,  as  far  as  I  can 


discover,  it  was  for  the  first  time  made 
public  by  Ware,  in  1787.1 

When  the  surgeon  has  satisfied  himself 
that  the  redness  of  the  conjunctiva  is  not 
caused  or  kept  up  by  any  mechanical  irri- 
tation, he  is  not  at  once  to  prescribe  a 
lotion  or  drops  as  a  mere  matter  of  rou- 
tine. I  shall  hereafter  have  occasion  to 
speak  of  the  invaluable  properties  of  a 
local  stimulant  in  cases  of"  true  catarrhal 
ophthalmia;  but  at  present  I  am  consid- 
ering those  varying  forms  of  conjunctival 
redness  which  are  described  by  most 
writers  under  the  name  of  simple  ophthal- 
mia. It  is  the  surgeon's  business  to  note 
well  the  general  aspect  of  the  patient :  to 
ascertain  what  is  faulty  in  respect  of  di- 
gestion, general  nervous  power,  condition 
of  the  circulation  ;  whether  the  ophthal- 
mia can  be  traced  to  over-use  of  the  eyes, 
exposure  to  irritating  or  vitiated  air,  want 
of  exercise,  excess  in  the  use  of  stimu- 
lants, tobacco,  etc.;  in  short,  a  rapid  sur- 
vey is  to  be  taken  of  whatever  is  faulty  in 
the  patient's  general  health,  and.  in  most 
cases,  when  this  has  been  done,  and  the 
proper  medical  and  dietetic  means  have 
been  taken  to  correct  what  is  amiss,  the 
ophthalmia  is  already  in  a  fair  way  of  be- 
ing cured. 

[A  chronic  congestion  of  the  conjunc- 
tiva, often  accompanied  by  redness  of  the 
margins  of  the  lids,  may  be  kept  "up  by 
the  strain  of  the  accommodation  or  con- 
vergence resulting  from  some  error  of  re- 
fraction.] 

As  a  rule,  local  congestion  of  the  con- 
junctival vessels  is  met  with  in  feeble  and 
languid  patients,  who  require  tonics — 
iron,  or  quinine,  or  mineral  acids,  and  a 
corresponding  plan  of  diet.  Of  course 
there  are  many  cases  in  which  an  excess 
of  stimulants,  and  general  over-feeding, 
have  disturbed  the  due  balance  of  the  pa- 
tient's circulation,  and  where  a  restricted 
and  well-regulated  diet  is  absolutely  es- 
sential. But  even  in  such  cases  a  careful 
and  moderate  use  of  tonics  is  often  neces- 
sary. What  I  wish  to  guard  my  readers 
against  is  the  habit,  which  has  been 
handed  down  to  us  from  early  times,  of 
regarding  all  inflammations  of  the  eye  as 
necessarily  to  be  treated  by  depletion, 
leeches,  and  low  diet.  The  very  reverse 
of  this  is  the  truth.  The  popular  notion 
that  a  leech  or  two  to  the  temples,  and  a 
purgative,  must  needs  cut  short  an  attack 
of  inflammation  in  the  eye,  is  shared  by 
only  too  many  of  the  old  school  of  practi- 
tioners. In  young  children  especially 
such  treatment  is  most  mischievous. 
From  the  age  of  one  or  two  years  up  to 

1  Remarks  on  the  Ophthalmy,  etc.,  p.  23. 
I  have  thought  it  well  to  repeat,  in  this  place, 
directions  already  given  under  another  head, 
at  page  41. 
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puberty,  ulceration  of  the  cornea  is  wliat 
we  have  most  to  fear,  and  this  is  some- 
times attended  with  so  slight  a  degree  of 
redness  of  the  conjunctiva  and  sclerotic, 
that  it  is  important  for  the  surgeon  to  be 
aware  of  this  fact,  and  not  to  overlook 
slight  attacks  of  ophthalmia  in  such  sub- 
jects, but  in  every  case  to  look  carefully 
to  the  condition  of  the  cornea. 

While  I  so  strongly  insist  on  the  great 
importance  of  general  treatment  in  oph- 
thalmia, I  by  no  means  exclude  the  use 
of  local  remedies.  Where  much  intole- 
rance of  light  exists,  a  small  blister  to  the 
temple,  or  the  application  of  tincture  of 
iodine  to  the  skin  of  the  upper  lid,  will 
often  afford  great  and  immediate  relief. 
Bathing  the  eyes  night  and  morning  with 
warm  water  is  of  great  use  in  some  irri- 
table patients  ;  while,  in  other  cases,  the 
use  of  cold  water  is  indicated.  Those 
persons  especially  who  have  induced  a 
congested  state  of  the  conjunctival  vessels 
by  prolonged  exposure  to  artificial  light, 
are  often  greatly  relieved  by  a  plentiful 
sluicing  of  the  closed  lids  with  cold  water 
night  and  morning.  Where  there  is  ag- 
glutination of  the  lids  during  sleep,  a  lit- 
tle spermaceti,  or  perfectly  fresh  olive-oil, 
may  be  smeared  on  the  eyelashes  at  bed- 
time. [An  ointment  of  yellow  oxide  of 
mercury,  gr.  j — 3j,  applied  to  the  edges 
of  the  lids  at  the  roots  of  the  lashes,  is 
much  used.]  Weak  solutions  of  acetate 
of  lead  or  alum  (two,  three,  or  four  grains 
to  an  ounce  of  distilled  water)  are  useful 
in  chronic  cases  ;  but  they  should  be  used 
sparingly,  and  never  for  too  long  a  time. 
After  a  few  days  they  should  be  left  off, 
and  the  part  allowed  to  recover  its  natu- 
ral tone,  the  stimulant  being  resumed  if 
necessary  ;  but  it  should  never  be  unin- 
terruptedly continued  for  weeks  or  even 
months,  as  patients  are  only  too  fond  of 
doing. 

There  are  certain  forms  of  ophthalmia 
which  present  such  distinctive  character- 
istics that  they  are  very  properly  known 
by  special  names.  Such  are  the  Catar- 
rhal, the  Purulent  (including  the  Infantile 
and  the  Gonorrhceal  forms),  the  Pustular, 
and  the  Chronic.  The  disease  commonly 
termed  Scrofulous  Ophthalmia  should  ra- 
ther be  classed  among  the  diseases  of  the 
cornea ;  and  the  same  may  be  said  of  the 
Mcanthematous  ophthalmia  of  authors  ; 
for  it  is  the  cornea  which  chiefly  suffers, 
either  by  ulceration  or  sloughing,  in  con- 
sequence of  the  low  state  of  vitality 
following  the  various  forms  of  exanthe- 
matous  disease.  The  term  chronic,  al- 
though of  course  applicable  to  any  slow 
and  protracted  form  of  disease,  when  ap- 
plied to  ophthalmia  is  usually  understood 
to  mean  an  affection  of  the  palpebral  con- 
junctiva, the  caruncle  and  semilunar  fold, 
and  the  margin  of  the  lids,  which  is  either 


developed  as  an  independent  disease,  or 
remains  as  a  sequela  of  an  acute  attack 
of  catarrhal  or  purulent  inflammation. 


Catakkiial  Ophthalmia. 

This  is  commonly  caused  by  exposure 
to  draughts  of  cold  air,  but  it  is  by  no 
meaus  limited  to  the  cold  season  of  the 
year.  It  frequently  attacks  large  num- 
bers of  persons  during  the  extreme  heat 
of  July  or  August,  especially  if,  as  often 
happens,  an  east  wind  prevails  at  the 
same  time.  [Hay-fever  patients  often 
suffer  very  much  from  this  form  of  oph- 
thalmia.] 

A  well  marked  case  of  catarrhal  oph- 
thalmia presents  the  following  appear- 
ances :  the  cornea  is  quite  clear,  and 
vision  is  unimpaired,  or  only  occasionally 
obstructed  by  the  passage  of  thickened 
mucus  across  the  area  of  the  pupil.  The 
conjunctiva  of  the  lids  is  redder  than 
natural,  and  the  injection  is  particularly 
marked  at  the  point  of  reflection  of  the 
conjunctiva  from  the  lower  lid  to  the 
globe.  The  semilunar  fold  and  caruncle 
are  red  and  much  swollen,  especially  the 
former,  and  this  enlargement  of  the  semi- 
lunar fold  often  remains  long  after  all 
other  traces  of  the  ophthalmia  have  sub- 
sided. The  surface  of  the  globe  presents 
a  network  of  vessels  which  gradually  be- 
comes less  marked  as  it  approaches  the 
cornea.  In  some  cases  the  sclerotic  is 
involved,  and  then  the  peculiar  pink  zone 
is  seen  reaching  close  up  to  the  margin  of 
the  cornea. 

A  peculiar  characteristic  of  true  catar- 
rhal ophthalmia  is  the  existence  of  nume- 
rous red  blotches  at  various  parts  of  the 
network  of  vessels,  caused  by  some  of 
these  having  given  way  and  allowed  their 
blood  to  become  extravasated.  The  ex- 
travasations vary  much  in  size  ;  some  are 
as  small  as  a  pin's  head,  others  almost 
equal  to  the  breadth  of  the  cornea. 

At  the  commencement  of  the  attack 
there  is  little  increase  of  secretion  ;  sub- 
sequently, mucous  secretion  sets  in,  which 
in  some  cases  becomes  so  profuse  as  to 
make  the  surgeon  suspect  that  the  case 
may  be  one  of  true  purulent  ophthalmia. 

There  is  usually  no  acute  pain  in  com- 
mon catarrhal  inflammation  ;  but  a  sense 
of  weight  and  stiffness  in  the  lids,  and,  as 
the  disease  advances,  the  enlargement  of 
the  vessels  suggests  to  the  patient  the 
notion  of  sand  or  some  other  foreign  sub- 
stance between  the  lids  and  the  globe. 

When  the  sclerotic  is  much  involved, 
there  is  usually  intolerance  of  light,  and 
much  secretion  of  tears,  and  pain  either 
of  a  dull  aching  or  of  an  acute  darting 
character.  The  upper  lid,  too,  frequently 
becomes  cedematous  in  cases  of  this  mixed 
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kind  of  sclerotic  and  conjunctival  inflam- 
mation, and  the  infiltration  of  the  sub- 
conjunctival cellular  tissue  raises  the 
conjunctiva  above  the  level  of  the  cornea, 
so  as  even  sometimes  to  overlap  its  mar- 
gin. This  elevated  condition  of  the  in- 
flamed conjunctiva  is  termed  Cliemosis. 

I  need  hardly  say  that  a  patient  who  is 
the  subject  of  catarrhal  ophthalmia  is 
frequently  disordered  in  general  health, 
with  confined  bowels  and  disturbed  diges- 
tive functions,  and  may  require  appropri- 
ate treatment  by  internal  medicines  ;  but 
very  often  the  ophthalmia  comes  on  with- 
out any  general  ailment,  and  seems  a 
purely  local  affection,  even  limiting  itself 
in  some  instances  to  one  eye. 

Treatment. — When  the  ophthalmia  is 
unattended  with  constitutional  disturb- 
ance, and  is  confined  to  the  conjunctiva, 
the  local  application  of  nitrate  of  silver 
in  solution  may  be  regarded  almost  as  a 
specific.  It  should  be  used  in  the  pro- 
portion of  two  grains  to  the  ounce  of  dis- 
tilled water,  and  dropped  upon  the  sur- 
face of  the  eye  twice  or  thrice  a  day,  the 
conjunctiva  being  cleansed,  by  bathing  it 
with  warm  water,  before  each  application 
of  the  drops.  At  bedtime  the  eyelashes 
should  be  anointed  with  a  little  sperma- 
ceti-ointment or  olive  oil.  Care  must  be 
taken  not  to  continue  the  use  of  the  drops 
too  long.  After  being  used  for  a  week, 
they  may  be  omitted  for  a  couple  of  days, 
and  then  resumed  as  before,  if  the  inflam- 
mation appears  unsubdued  ;  but  often  it 
will  be  sufficient,  after  a  week's  applica- 
tion as  above  described,  to  use  the  drops 
for  a  few  days  longer  once,  a  day.  In  un- 
complicated cases,  ten  da}rs  or  a  fortnight 
will  suffice  for  the  cure  ;  but,  if  the  dis- 
ease spreads  to  the  sclerotic  and  cornea, 
the  nitrate  of  silver  must  be  omitted. 
The  caruncle  and  semilunar  fold  are  the 
last  to  recover  their  healthy  condition 
after  an  attack  of  catarrhal  ophthalmia. 
I  have  said  that  the  treatment  by  nitrate 
of  silver  is  to  be  adopted  when  the  inflam- 
mation is  limited  to  the  conjunctiva ;  and  it 
is  from  want  of  attention  to  this  point 
that  so  much  mischief  is  constantly  done. 
Whenever  the  sclerotic  is  much  inflamed, 
and,  still  more,  whenever  the  cornea  is  in 
the  least  degree  implicated,  nitrate  of 
silver  does  nothing  but  harm. 

[Applications  of  nitrate  of  silver  should 
not  be  intrusted  to  patients  or  their  friends 
without  a  special  caution  against  their 
long-continued  use,  which  is  liable  to  re- 
sult in  permanent  staining  of  the  conjunc- 
tiva. Sulphate  of  zinc,  gr.  i — f3J,  alum, 
gr.  iij,  and  borax,  gr.  iv  or  v,  are  useful 
applications  ;  or  tannin,  3ss  or  3i  to  15 j 
of  glycerine,  may  be  applied  to  the  everted 
lids,  and  washed  off  with  warm  water 
before  the  lids  are  allowed  to  close.] 


Pustular  Ophthalmia.     [Phlycte- 
nular Conjunctivitis.] 

This  is  a  very  common  form  of  oph- 
thalmia, especially  among  children  and 
young  persons.  It  is  characterized  by 
little,  reddish,  aphtha-like1  elevations  on 
the  conjunctiva,  close  to  the  edge  of 
the  cornea,  each  surrounded  by  a  plexus 
of  bloodvessels.  The  centre  of  the  little 
elevations  is  less  vascular,  and  therefore 
whiter,  than  the  base,  and  hence  their 
appearance  is  a  good  deal  like  that  of  a 
pustule  ;  but  they  do  not  contain  pus,  and 
the  term  "  papular  ophthalmia"  would 
he  more  appropriate  than  "pustular." 
When  only  one  or  two  of  these  so-called 
"pustules"  are  present,  they  are  usually 
found  upon  the  equator  of  the  eyeball ; 
but  sometimes  they  are  more  numerous, 
and  almost  surround  the  cornea.  They 
are  seldom  attended  with  much  pain,  or 
intolerance  of  light,  unless  the  sclerotic 
be  also  inflamed.  In  true  pustular  oph- 
thalmia the  cornea  never  suffers,  al- 
though, from  the  redness  extending  close 
up  to  its  margin,  patients  are  often 
alarmed  at  the  prospect  of  the  disease 
affecting  the  sight. 

Vascular  elevations  similar  to  those  of 
common  pustular  ophthalmia  sometimes 
accompany  the  irritable  form  of  corneal 
inflammation  improperly  termed  "  Scro- 
fulous Ophthalmia."  In  such  cases  the 
intolerance  of  light  may  be  very  great. 

Unless  there  be  some  derangement  of 
the  general  health,  the  treatment  of  pus- 
tular ophthalmia  is  very  simple.  A  weak 
solution  of  acetate  of  lead — two,  three, 
or  four  grains  to  the  ounce  of  distilled 
water — may  be  used  twice  or  thrice  a  day  ; 
or,  if  the  inflammation  be  extensive,  and 
the  "pustules"  numerous,  a  blister  to 
the  temple  should  be  applied  before  the 
lotion  is  resorted  to. 

.  [Acetate  of  lead  is  scarcely  a  safe  ap- 
plication, unless  the  patient  can  be  kept 
constantly  under  observation,  as,  if  an  ul- 
ceration of  the  cornea  should  occur,  there 
would  be  danger  of  the  well-known  white 
deposit  caused  by  lead.  It  is  a  question 
if  it  would  not  be  better  to  exclude  solu- 
tions of  lead  altogether  from  the  list  of 
collyria,  as  we  have  so  wide  a  choice  of 
equally  efficient  and  safer  remedies.  It 
is  now  rarely  used  in  phlyctenular  oph- 
thalmia. The  local  remedies  in  general 
use  are  atropia,  calomel,  yellow  oxide  of 
mercury,  and  mild  astringents.  Sulphate 
of  atropia  (a  few  drops  three  or  four 
times  a  day  of  a  gr.  ii  or  gr.  iv  solution) 
only  should  be  applied  while  there  is  very 

1  It  was  termed  by  Morgan  "Aphthous 
Ophthalmia." 
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decided  irritation  ;  then  fine  calomel  pow- 
der carefully  dusted  on  the  pustules  once 
a  day,  or  a  piece  of  yellow  oxide  of  mer- 
cury ointment  (gr.  J--JJ),  the  size  of  a 
pin's  head,  applied  to  the  inner  surface  of 
the  lower  lid.  If,  as  is  frequently  the 
case,  the  phlyctenular  is  complicated  with 
catarrhal  conjunctivitis,  alum,  borax,  or 
tannin  may  be  required.  Blisters  are  not 
ofteu  ncccssaiy,  and,  in  the  case  of  stru- 
mous children,  are  likely  to  excite  trouble- 
some eczematous  eruptions.] 

Purulent  Ophthalmia.    [Purulent 
Conjunctivitis.  ] 

(Suppurative  ophthalmia ;  Ophthalmo-blenorrhcea ; 
Conjunctivitis  puro-mucosa ;  Ophthalmia  con- 
tagiosa ;  Egyptian  Ophthalmia ;  Ophthalmia 
bellica ;  Military  Ophthalmia. 

On  arriving  at  the  consideration  of  this 
form  of  ophthalmia,  we  must  no  longer 
confine  our  attention  to  the  conjunctiva  ; 
for  although  it  is  in  this  tissue  that  the 
disease  commences,  it  derives  all  its  im- 
portance from  the  fact  that  the  cornea  is 
liable  to  become  involved.  Much  has 
been  written  upon  the  essential  differences 
subsisting  between  the  common  purulent 
ophthalmia  of  adults,  that  affecting  in- 
fants, the  Egyptian,  and  the  gonorrhoeal 
ophthalmia ;  but  these  various  forms,  in 
certain  stages  of  their  progress,  often  re- 
semble each  other  very  closely,  so  that  a 
severe  case  of  common  purulent  ophthal- 
mia cannot  be  distinguished  from  one  of 
gonorrhoeal  origin ;  and  the  purulent  se- 
cretion from  the  eye  of  an  infant  suffering 
from  ophthalmia  neonatorum,  if  applied  to 
the  eye  of  an  adult,  may  set  up  all  the 
phenomena  of  the  truly  gonorrhoeal  form. 
We  must  not  expect,  therefore,  to  be  able 
in  every  instance  to  say  with  certainty, 
the  first  time  a  patient  comes  before  us, 
"This  is  simple  purulent  ophthalmia;" 
or  "  This  is  of  gonorrhoeal  origin  ;"  avc 
must  wait  until  we  have  had  time  to 
watch  the  progress  of  the  case. 

If  a  patient  presents  himself  in  an  early 
stage  of  purulent  ophthalmia,  we  may,  as 
I  have  said,  be  unable  to  distinguish  the 
disease  from  the  simple  catarrhal  form  ; 
but  should  the  purulent  ophthalmia  have 
reached  its  height,  we  should  find  the  fol- 
lowing appearances. 

The  patient  is  generally  pale  and  de- 
pressed ;  the  lids  are  of  a  dull  red,  in- 
clining to  purple ;  they  are  swollen  and 
Godematous,  often  to  such  an  extent  as  to 
prevent  the  patient  separating  their  mar- 
gins in  the  smallest  degree.  [Pig.  252.] 
When  the  surgeon  draws  them  apart, 
thick  yellow  secretion  oozes  from  the  con- 
junctival surface,  and  if  allowed  to  dr}-, 
forms  a  crust,  which  almost  hides  the  eye- 
lashes  from  view.     The  inability  to  open 


the  eyes  very  naturally  induces  the  pa- 
tient to  believe  that  lie  is  blind,  and  this 
belief  tends  still  further  to  depress  him 
both  in  body  and  mind.  To  separate  the 
lids,  to  cleanse  the  cornea  from  the  secre- 


Purulent  ophthalmia  (after  Dalrymple).] 

tion  which  overspreads  it,  and  thus  to 
give  the  patient  a  glimpse  of  surrounding 
objects,  is  often  the  best  means  of  raising 
his  general  powers. 

In  a  case  of  extreme  inflammation, 
such  as  I  am  now  describing,  the  con- 
junctiva covering  the  globe  is  reddened, 
infiltrated   with   serum,  and  raised  to  a 

[Fig.  253. 


Chemosis  (after  Dalrymple).] 

considerable  extent  above  the  surface  of 
the  sclerotic.  This  is  especially  the  case 
immediately  around  the  cornea,  the  con- 
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junctiva  being  thrown  up  into  a  roll  which 
overlaps  the  corneal  margin.  This  raised 
condition  of  the  inflamed  conjunctiva 
constitutes  what  is  termed  chemosis — a 
very  characteristic  mark  in  this  and  other 
forms  of  severe  inflammation.  [Fig.  253.] 
In  exploring  the  surface  of  the  cornea, 
the  surgeon  should  not  content  himself 
with  merely  cleansing  it  from  secretion 
by  means  of  a  hit  of  wetted  lint  or  sponge  ; 
but  with  a  probe  or  little  spatula  he  should 
carefully  lift  up  the  overlapping  portion 
of  the  chemosis,  in  search  of  any  hidden 
ulcer  ;  for  it  is  at  the  extreme  edge  of  the 
cornea  that  the  ulceration  sets  in,  which 
may  eventually  go  on  to  perforation. 

The  milder  cases  of  purulent  ophthal- 
mia stop  short  of  the  ulcerative  stage  ; 
and  under  appropriate  treatment  the 
puriform  secretion  ceases,  the  conjunctiva 
gradually  loses  its  unnatural  vascularity, 
and  regains  its  healthy  aspect. 

The  severer  cases  terminate  either  in 
ulceration  or  slough  of  the  cornea.  The 
ulceration  usually  begins,  as  I  have  said, 
at  the  corneal  margin,  and  as  it  extends, 
assumes  the  form  of  a  more  or  less  deep 
crescentic  groove.  Then  the  ulcer  per- 
forates the  cornea  at  some  point,  and  a 
portion  of  iris  prolapses,  producing  the 
appearance  of  a  small  dark-colored  nodule 
at  the  bottom  of  the  ulcer. 

Of  course  an}r  protrusion  of  the  iris 
must  cause  deformity  of  the  pupil,  which 
becomes  pear-shaped,  oval,  or  reduced 
to  a  narrow  slit,  in  proportion  to  the 
amount  of  iris  which  has  escaped  through 
the  ulcer.  Sometimes  the  ulceration 
spreads  as  a  deep  groove  quite  around 
the  margin  of  the  cornea,  so  as  to  isolate 
its  central  portion,  which  stands  out  in 
relief,  cloudy  or  wholly  opaque.  Even- 
tually this  central  portion  becomes  in- 
volved in  the  ulcerative  process,  and  then 
the  whole  cornea  becomes  thinned,  so  as 
to  yield  to  the  pressure  of  the  contents  of 
the  globe,  and  forms  a  bulging  mass  made 
up  of  the  remains  of  the  corneal  tissue, 
between  the  fibres  of  which  dark-colored 
portions  of  exposed  iris  protrude.  At  a 
later  period  the  surface  becomes  traversed 
by  ramifying  blood-vessels.  This  whole- 
sale destruction  of  the  cornea,  however, 
rarely  occurs  except  in  cases  of  gonor- 
rhceal  inflammation.  Sometimes  purulent 
ophthalmia,  instead  of  inducing  ulcera- 
tion, ends  in  sloughing.  In  that  case  the 
chemosed  conjunctiva  encroaches  a  good 
deal  upon  the  surface  of  the  cornea  ;  the 
latter  becomes  hazy,  then  opaque  and 
yellowish,  and  quite  dull  on  the  surface  ; 
at  last  it  looks  almost  like  a  piece  of 
wash-leather,  then  softens  and  comes 
away  in  shreds ;  the  whole  iris  bulges 
forwards,  and  becomes  coated  with  a 
fibrous  exudation,  which  eventually  trans- 
forms the  part  into  a  staphjloma. 


Purulent  ophthalmia  can  undoubtedly 
be  transferred  from  one  person  to  another 
by  contact  with  the  secretion.  Patients, 
therefore,  should  be  cautioned  on  this 
point,  as  also  their  nurses  or  attendants. 
It  seems  probable  that  in  hot  countries, 
where  this  ophthalmia  is  very  prevalent, 
the  flies  act  as  propagators  of  the  disease. 
The  dust  also  of  those  countries,  by  keep- 
ing the  conjunctiva  in  a  state  of  chronic 
irritation,  no  doubt  predisposes  to  the  at- 
tack. In  England  the  disease,  like  the 
common  catarrhal  form,  is,  I  think,  most 
frequent  during  the  extreme  heat  which 
sometimes  visits  us  in  July  or  August,  if 
it  be  attended,  as  is  often  the  case,  with 
an  east  wind. 

Treatment. — Although  themore  rational 
practice  of  the  present  day  has  effected  a 
vast  reform  in  the  treatment  of  so-called 
inflammatory  diseases,  both  internal  and 
external,  the  force  of  old  prejudice  and 
habit  has,  to  a  great  extent,  prevented 
medical  men  from  applying  the  same 
reasoning  and  common  sense  to  the  treat- 
ment of  eye-diseases  which  thejr  apply  to 
those  of  other  organs  of  the  body.  And, 
indeed,  if  a  practitioner,  unaccustomed 
to  meet  with  ophthalmic  cases,  turns  in 
his  difficulty  to  many  a  work  of  high 
authority,  published  in  his  own  day,  he 
finds  such  a  system  of  depletion  recom- 
mended for  purulent  ophthalmia  as  is 
positively  frightful.  [This  treatment  may 
now  be  considered  entirely  obsolete.] 

Purulent  ophthalmia,  in  its  severe  form, 
is  usually  met  with  in  patients  who  are 
irritable,  pale,  and  depressed.  And  this 
is  almost  certain  to  be  the  case  if  the  dis- 
ease be  seen  at  an  advanced  stage  ;  for 
the  popular  notion  of  the  disease,  and  in- 
deed, of  nearly  all  diseases  of  the  eye,  is, 
that  depletion  of  every  kind  is  the  only 
way  to  combat  them.  So  true  is  it,  that 
the  vulgar  errors  of  to-day  are  but  the 
solemn  medical  dicta  of  our  forefathers. 

If  the  patient's  bowels  have  been  well 
relieved,  the  first  requisite  is  usually  a 
narcotic  at  bedtime.  I  almost  always 
give  tincture  of  hyoscyamus,  TTlxxv  or 
Sss  or  even  3j  in  camphor-mixture,  un- 
less the  patient  has  been  habituated  to 
the  use  of  opium,  when  a  moderate  dose 
of  that  drug  may  be  preferable.  It  is  not 
easy  to  lay  down  positive  rules  for  diet, 
but  it  should  be  such  as  is  best  calculated 
to  keep  the  patient's  vital  powers  to  the 
level  of  ordinary  health  ;  as  much  of  plain 
nutritious  food  being  taken  as  the  stom- 
ach can  digest,  and  just  such  an  amount 
of  stimulants  as  will  aid  digestion,  and 
maintain  the  due  vigor  of  the  circulation. 
Quinine  is  almost  always  useful  in  suit- 
!  able  doses.  In  short,  ulceration  and 
'  sloughing  of  the  cornea  should  be  com- 
j  bated  or  guarded  against,  just  on  the 
i  same  principles  as  those  destructive  pro- 
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cesses  would  be  combated  in  any  other 
tissue  of  the  body.  To  a  delicate,  ill-fed, 
over-worked  woman,  attacked  with  acute 
purulent  ophthalmia,  it  may  be  necessary, 
in  addition  to  a  little  beer  at  her  dinner, 
to  order  a  glass  of  wine  twice  or  thrice  a 
day.  To  a  person  in  a  comfortable  posi- 
tion in  life,  the  ordinary  amount  of  stim- 
ulants may  be  amply  sufficient,  while, 
with  one  habitually  intemperate,  a  con- 
siderable diminution  of  the  accustomed 
quantity  may  really  effect  the  desired  ob- 
ject, by  avoiding  that  after-depression  of 
the  nervous  system  which  invariably  fol- 
lows over-indulgence  in  drink. 

The  local  treatment  of  purulent  oph- 
thalmia consists  in  the  frequent  employ- 
ment of  astringents,  such  as  alum,  nitrate 
of  silver,  or  tannin,  dissolved  in  distilled 
water.  The  alum  may  be  used  in  the 
proportion  of  eight  or  ten  grains  to  the 
ounce,  and  applied  by  means  of  a  fine 
soft  rag,  every  hour  during  the  day,  and 
as  often  during  the  night  as  is  compatible 
with  the  patient's  rest.  Where  the  sur- 
face of  the  globe  can  be  well  exposed  by 
drawing  down  the  lower  lid,  it  may  suffice 
to  dab  the  surface  of  the  palpebral  con- 
junctiva and  to  squeeze  the  lotion  over 
the  surface  of  the  eye  from  the  rag  or  a 
fine  sponge.  If  there  be  so  much  swelling 
of  the  lids  as  to  make  it  impossible  to  ex- 
pose the  surface  of  the  globe,  the  lotion 
must  be  injected  beneath  the  lids  with  a 
syringe,  first  throwing  in  a  little  warm 
water  to  clear  away  the  discharge.  As 
the  case  improves,  the  lotion  may  be  used 
less  frequently,  every  two  or  three  hours. 
If  nitrate  of  silver  be  employed,  it  should 
be  in  the  proportion  of  three  or  four 
grains  to  the  ounce,  and  be  dropped  upon 
the  surface  of  the  globe  three  or  four 
times  a  day,  after  syringing  away  the 
discharge  with  a  little  warm  water.  Tan- 
nin dissolved  in  distilled  water  may  be 
used  as  a  substitute  for  the  alum.  In 
some  severe  cases  which  assume  the  vio- 
lence of  the  gonorrhoeal  form,  ulceration 
rapidly  extends  along  the  edge  of  the  cor- 
nea— usually  the  lower  edge — in  the  form 
of  a  deep  crescentic  groove.  Unless 
speedily  arrested,  it  penetrates  the  thick- 
ness of  the  cornea,  and  if  the  opening 
into  the  anterior  chamber  be  large,  so 
much  of  the  iris  may  prolapse  as  greatly 
to  diminish,  or  wholly  to  annihilate  the 
pupillary  aperture.  In  such  cases  it  is 
sometimes  possible  to  check  the  spread  of 
the  ulcer  by  rapidly  passing  over  its  entire 
surface  a  fine  point  of  nitrate  of  silver. 
A  fine  probe,  coated  with  the  fused  salt, 
is  usually  the  best  means  of  applica- 
tion. 

[The  general  practice  is  to  use  weaker 
solutions  for  the  frequent  applications — 
from  two  to  five  grains  of  alum,  or  ten 
grains  of  borax.     Boracic  acid  has  lately 


been  highly  recommended.  Some  sur- 
geons prefer  one  or  two  grains  of  nitrate 
of  silver.  h\  addition  to  the  weak  astrin- 
gents applied  by  the  attendant,  most  sur- 
geons apply  once  a  day  to  the  everted  lid 
a  stronger  solution  of  nitrate  of  silver — 
from  five  to  twenty  grains — or  the  ''miti- 
gated stick" — one  part  of  fused  nitrate  of 
silver  to  two  parts  of  nitre — neutralizing 
the  nitrate  with  warm  salt  water  before 
replacing  the  lid.  In  bad  cases,  iced  water 
cloths  are  kept  constantly  applied  to  the 
closed  lids.  Several  pledgets  of  patent  lint 
or  linen  should  be  kept  on  a  lump  of  ice  by 
the  patient's  side,  that  they  may  be  re- 
newed as  often  as  necessary.  In  cases  of 
ophthalmia  neonatorum,  hot  water  appli- 
cations may  sometimes  be  substituted  with 
advantage.  If  the  palpebral  conjunctiva 
is  very  much  swollen,  light  scarification 
is  useful ;  and  if  there  is  very  great  ten- 
sion of  the  lids,  the  outer  commissure 
should  be  freely  divided.  The  anodyne 
effect  of  atropia  is  always  useful,  and  in 
case  of  a  central  ulcer  of  the  cornea,  the 
dilatation  of  the  pupil  tends  to  prevent 
prolapse  of  the  iris.  If  the  cornea  gives 
way  at  the  margin,  eserine  may  be  sub- 
stituted for  atropia,  and  it  is  highly 
recommended  by  some  authorities  on  ac- 
count of  its  property  of  diminishing  intra- 
ocular tension.  Evacuation  of  the  aque- 
ous humor  by  paracentesis  will  sometimes 
prevent  a  deep  ulcer  from  penetrating. 

A  patient  in  the  acute  stage  of  severe 
purulent  ophthalmia  should  always  be 
kept  in  bed.  The  greatest  care  and 
watchfulness  must  be  exercised  to  protect 
the  sound  eye  from  contagion  ;  most  sur- 
geons bind  it  up  with  compresses  of  cot- 
ton, or  seal  it  with  plasters.  Any  dress- 
ing used  in  this  way  must  be  removed 
twice  a  day,  that  the  eye  may  be  exam- 
ined and  washed.] 

I  need  hardly  allude  to  the  great  im- 
portance of  pure  air  in  the  disease  now 
under  our  notice.  In  fine  weather  it  is 
not  necessary,  even  during  the  acute 
stage,  wholly  to  confine  the  patient  to  the 
house  ;  and  when  the  ulceration  is  ar- 
rested, and  the  purulent  discharge  has 
ceased,  careful  and  judicious  change  of 
air  will  tend  more  than  anything  else  to 
remove  the  chronic  ophthalmia,  which  is 
otherwise  apt  to  linger  on  for  a  long 
period. 


Gonorrheal  Ophthalmia. 

This  disease  is  essentially  the  same  in 
character  as  the  preceding ;  but  is  far 
more  severe  and  destructive.  It  is  caused 
by  gonorrhoeal  matter  coming  in  contact 
with  the  conjunctiva ;  and  among  the 
more  ignorant  classes  it  is  sometimes  the 
result  of  a  very  prevalent  vulgar  error — 
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that  a  sovereign  remedy  for  sore  eyes  is 
to  bathe  them  in  the  patient's  own  urine. 
I  know  of  no  symptom  by  which  we  can 
positively  distinguish  ordinary  purulent 
ophthalmia  from  the  gonorrhoeal  form, 
provided  the  two  diseases  are  seen  at  an 
early  stage.  Many  authors  speak  of  gon- 
orrhoeal ophthalmia  as  almost  invariably 
confining  itself  to  one  eye ;  but  this  is 
certainly  not  the  case  ;  and  I  could  relate 
many  instances  in  which  both  eyes  were 
attacked  within  a  few  da}rs  of  each  other. 
Indeed,  it  seems  strange  that  this  is  not 
the  rule  rather  than  the  exception. 

Gonorrhoeal,  like  ordinary  purulent 
ophthalmia,  begins  with  redness  of  the  I 
conjunctiva,  and  a  sensation  of  sand  be- 
neath the  lids.  After  a  few  hours  muco- 
purulent discharge  sets  in,  and  the  ocular 
portion  of  the  conjunctiva  becomes  infil- 
trated with  serum.  This  thickening  rap- 
idly increases  and  forms  a  chemosis,  which 
is  always  a  very  marked  symptom  in  gon- 
orrhoeal cases.  At  the  same  time  the  lids 
become  red,  and  so  much  swollen  that  the 
patient  can  separate  them  to  only  a  very 
slight  extent.  The  cornea  becomes  hazy, 
and  at  this  stage  an  ulcer  is  almost  cer- 
tain to  be  found  at  its  margin.  Some- 
times ulceration  begins  while  the  rest  of 
the  cornea  is  still  clear  ;  and  in  that  case 
some  care  is  necessary  to  detect  the  loss 
of  substance.  A  thorough  examination 
of  an  eye  at  this  stage  of  the  disease  can- 
not be  made  without  the  aid  of  the  wire 
speculum,  which  prevents  the  swollen 
conjunctiva  of  the  lids  from  bulging  over 
and  hiding  the  cornea.  If  the  margin  of 
the  cornea  be  overlapped  by  chemosis,  a 
probe  or  little  spatula  should  be  used  to 
hold  it  aside,  while  the  surface  of  the  ex- 
treme edge  of  the  cornea  is  wiped  per- 
fectly clean  with  a  bit  of  wetted  lint  or  rag. 
Patients  affected  with  gonorrhoeal  oph- 
thalmia are  almost  always  in  a  state  of 
depression,  with  weak  pulse  and  deranged 
digestion.  This  condition  is  partly  due  to 
the  local  disease  itself,  and  partly  to  the 
distress  of  mind  caused  by  the  fear  of  im- 
pending blindness.  It  seems  extraordi- 
nary that  surgeons  of  eminence  can  have 
been  so  far  misled  by  theoretical  notions 
about  "inflammation"  as  to  have  over- 
looked the  general  condition  of  these  pa- 
tients, and  to  have  treated  them  by 
frightful  bleedings,  mercury  carried  to 
salivation,  and  other  depressing  means. 
Those  of  my  readers  who  may  imagine 
that  the  so-called  "antiphlogistic"  plan 
of  treating  gonorrhoeal  or  severe  purulent 
ophthalmia  belongs  to  the  remote  past, 
need  only  turn  to  the  works  of  those  who, 
thirty  or  forty  years  ago,  were  the  great 
authorities  of  ophthalmic  practice,  to  find 
that  profuse  bleeding,  mercurialism,  and 
a  diet  just  stopping  short  of  actual  starv- 
ation, are  enjoined  as  the  best  means  of 


arresting  ulceration  and  sloughing  in  the 
eye ;  while  the  very  same  authorities 
would  have  condemned,  as  mala  praxis, 
such  treatment  of  similar  morbid  pro- 
cesses in  the  arm  or  in  the  leg.  One  au- 
thor tells  us  that  "the  only  case  of  gon- 
orrhoeal ophthalmia  he  had  seen  in  which 
the  eye  was  saved  was  that  of  a  young 
woman,  in  whom  venesection  was  re- 
peated as  often  as  blood  could  be  got  from 
the  arm.  She  lost  170  ounces  of  blood  in 
a  few  days,  and  looked  as  if  every  drop  of 
blood  had  been  drained  from  her  body, 
the  skin  having  nearly  the  hue  of  a  wax- 
candle."  One  would  have  thought  that 
the  adage,  exceptio  prdbat  regulam,  would 
have  occurred  to  this  sui'geon's  mind,  and 
that  he  would  have  regarded  a  system  as 
self-condemned  under  which  only  one  eye 
had  escaped  destruction.  But  he  never 
seems  to  have  had  the  slightest  suspicion 
that  the  system  could  be  wrong. 

A  second  authority  quotes,  among  other 
cases,  the  case  of  a  young  man  who,  on 
the  first  day,  had  been  bled  to  fainting, 
then  vomiting  was  kept  up  by  tartar- 
emetic  as  long  as  it  could  be  borne.  In 
the  evening,  the  pain  in  the  eye  had  be- 
come worse  ;  he  was  bled  again.  On  the 
following  morning  the  swelling  of  the  lids 
was  greatly  increased,  so  that  the  eye 
could  not  be  seen,  and  there  was  copious 
yellow  discharge  ;  the  night  had  been 
passed  in  severe  pain,  which  entirely  pre- 
vented sleep.  Bleeding  was  repeated 
twice  more  :  blood  was  taken,  by  cupping, 
from  the  back  of  the  neck  and  the  temple, 
and  leeches  were  applied  around  the  eye 
in  large  numbers  ;  "  but  although  the  free 
use  of  purgatives  and  antimonials,  with 
low  diet,  was  combined  with  these  mea- 
sures, no  sensible  effect  was  produced  in 
diminishing  the  violence  of  the  inflam- 
mation, or  arresting  its  progress."  Still 
no  misgiving  as  to  the  soundness  of  the 
system  !  A  third  surgeon  tells  us,  that 
"  the  lancet  must  be  hardly  ever  out  of 
our  reach  ;  for  if  ever  there  was  a  disease 
in  which  blood  may  be  taken  away  with- 
out limitation,  it  is  this."  A  still  later 
authority,  in  a  bulky  text-book,  written 
little  more  than  thirty  years  ago,  says  : 
"You  will  deem  it  necessary  to  bleed  at 
the  outset  of  the  attack  most  freely  ;  it 
would  be  almost  criminal  to  stop  the  flow 
of  blood  until  your  patient  exhibited 
symptoms  of  faintness  ;  and  as  soon  as  he 
rallies,  and  the  pain  returns,  the  opera- 
tion should  be  repeated  until  syncope  is 
again  produced.  At  the  same  time  jrou 
would  prescribe  a  liberal  dose  of  calomel 
and  jalap,  so  as  to  act  freely  on  the  bow- 
els, and  afterwards  the  tartarized  anti- 
mony in  sufficient  quantity  to  maintain  a 
state  of  decided  nausea.  You  would  also 
freely  scarify  the  conjunctiva,  .  .  .  tak- 
ing care  to  divide  the  texture  of  the  con- 
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juncfciva  at  each  swoop  of  the  knife,  so  as 
to  penetrate  as  far  as  the  fluid  effused 
into  the  subconjunctival  cellular  mem- 
brane. Bleeding  from  the  conjunctiva  is 
to  be  encouraged.  A  weak  alum-lotion 
is  to  be  used,  and  the  diet  is  to  be  lim- 
ited to  light  fluid  aliment."  An  injunc- 
tion hardly  necessary,  since  one  cannot 
see  how  a  man  who  has  been  kept  in  a 
state  of  perpetual  nausea  is  to  retain  any 
food  at  all.  But  the  patient  is  not  to  es- 
cape with  only  this  amount  of  depiction. 
"  You  would  proceed  to  apply  a  quantity 
of  leeches  just  below  the  tarsal  margin  of 
the  lower  eyelid,  and  direct  the  applica- 
tion of  a  blister  between  the  scapula;. 
Lastly,  it  may  be  necessary  to  use  tonic 
and  stimulating  lotions,  .  .  .  and  to  ap- 
ply restorative  regimen  to  reinvigorate 
the  reduced  powers  !"  Powers,  be  it  ob- 
served, which  have  been  reduced  by  the 
surgeon  himself.  We  are  to  pull  the  house 
down,  and  then  try  to  build  it  up  again. 

I  may  be  told,  that  it  is  useless  to  bring 
forward  such  cases  as  these  ;  that  the  cur- 
rent of  medical  opinion  is  changed,  and 
that  it  now  sets  strongly  against  bleeding 
and  depletion,  and  rather  towards  a  tonic 
and  stimulating  plan  of  treating  diseases. 
I  am  glad  to  acknowledge  that  such  is  the 
fact ;  but,  by  some  strange  fatality,  the 
arguments  which  are  allowed  to  apply  to 
other  diseases  are  still,  to  a  certain  extent, 
ignored  so  soon  as  diseases  of  the  eye 
come  to  be  treated.  Some  of  the  works 
from  which  I  have  quoted  are  still  in- 
ferred to  by  those  who  have  only  occa- 
sional opportunities  of  seeing,  cases  of 
gonorrhoeal  ophthalmia,  and  I  cannot 
therefore  think  it  superfluous  to  warn  my 
readers  against  this  system  of  Sangrado- 
like  depletion. 

Even  Tyrrell,  who  in  his  treatment  of 
other  diseases  laid  so  much  stress  upon 
supporting  the  powers  of  the  patient, 
seems  in  the  instance  of  gonorrhoeal  oph- 
thalmia to  have  followed  the  track  of  his 
predecessors  as  to  bleeding.  He  intro- 
duced a  new  method  of  scarifying  the 
conjunctiva,  which  he  believed  to  be  des- 
tined to  effect  a  total  change  in  the  treat- 
ment of  the  disease.  It  was  founded 
upon  the  theory  that  the  cornea  perished 
by  sloughing  ;  that  this  sloughing  was 
caused  by  fibrinous  effusion  beneath  the 
conjunctiva  immediately  surrounding  the 
cornea,  whereby  the  vessels  supplying  the 
cornea  were  compressed,  and  their  circu- 
lation impeded.  He  assumed  that  the 
cornea  derived  the  whole  of  its  nutrition 
through  bloodvessels  passing  into  it  from 
the  conjunctiva,  and  quite  ignored  the 
fact  of  any  vessels  passing  to  it  from  the 
sclerotic,  and  he  would  have  utterly  re- 
pudiated the  notion  of  there  being  such  a 
substance  in  the  human  body  as  a  non- 
vascular tissue.  The  elevated  roll  of  con- 
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junctiva,  constituting  what  is  called  the 
chemosis,  was  to  him  the  great  source  of 

danger,  and  this  was  to  bo  freely  divided 
by  moans  of  radiating  incisions,  so  as  to 
allow  tin;  effused  fibrin  to  escape, and  the 
vessels  supplying  the  cornea  to  be  re- 
lieved from  pressure.  The  anatomical 
mistake  upon  which  Tyrrell's  practice 
was  founded  was  well  exposed  at  the  time 
by  Wharton  Jones. 

The  fact  is,  that  the  cornea,  in  severe 
cases  of  gonorrhoeal  ophthalmia,  does  not 
simply  perish  by  sloughing,  in  the  same 
way  as  a  tumor  strangulated  by  a  ligature 
perishes.  Ulceration  first  attacks  the 
extreme  edge  of  the  cornea,  in  the  man- 
ner I  have  described  at  page  54,  and  ex- 
tends in  a  crescentic  form  until  a  consid- 
erable portion  of  the  cornea  has  been  cut 
off  from  its  nutritive  supply,  and  then  of 
course  it  loses  its  vitality.  In  some  cases, 
I  have  seen  the  ulceration  extend  all 
round  the  corneal  margin ;  and  then  the 
central  isolated  portion,  having  previ- 
ously become  opaque,  has  rapidly  as- 
sumed a  softened  pulpy  appearance,  and 
come  away  in  shreds.  The  chemosis, 
which  has  been  so  much  dreaded  as  the 
active  agent  in  the  destruction  of  the 
cornea,  is  merely  formed  by  the  infiltra- 
tion of  serum  from  the  overloaded  blood- 
vessels into  the  subconjunctival  cellular 
tissue.  Of  course  chemosis  is  an  impor- 
tant symptom  Avhencver  it  occurs,  be- 
cause it  proves  a  congested  condition  of 
the  bloodvessels  of  the  conjunctiva,  with 
which  there  is  generally  associated  a  con- 
gestion of  other  more  important  tissues  ; 
but  to  reduce  the  patient's  vital  powers 
by  bleeding,  mercury,  and  low  diet,  and 
then  to  expect  to  save  the  cornea  by  cut- 
ting the  conjunctiva,  appears  to  be  utterly 
irrational,  and  opposed  to  the  first  prin- 
ciples of  physiology  and  common  sense. 

In  speaking  of  purulent  ophthalmia 
(page  54)  I  have  anticipated  the  treatment 
of  the  gonorrheal  form.  It  is  quite  im- 
possible to  lay  down  positive  rules  as  ap- 
plicable to  all  eases.  Each  case  becomes 
a  study  in  itself,  and  according  to  the 
patient's  constitution,  habits,  station  of 
life^  and  previous  treatment,  must  the 
surgeon  modify  his  plan.  To  maintain 
the  digestive  functions,  to  administer 
suitable  quantities  of  nourishment,  to 
sustain  the  circulation  at  a  proper  point 
of  vigor,  neither  unnaturally  exciting  it 
to  hurried  action,  nor  allowing  it  to  flag, 
and  so  lead  to  local  congestion  of  blood, 
and  consequent  deterioration  of  tissues — 
to  secure  as  far  as  possible  pure  air  at  an 
equable  temperature,  to  soothe  the  nerv- 
ous system,  and  promote  sleep  by  such 
mild  narcotics  as  shall  not  confine  the 
bowels  or  induce  subsequent  depression — 
such  is  the  outline  of  the  general  treat- 
ment to  be  pursued. 
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The  local  nppli cations  I  have  already 
indicated  at  page  55,  only  I  would  lay 
still  greater  stress,  in  cases  of  gonor- 
rhoea! ophthalmia,  upon  the  utility  of 
nitrate  of  silver,  applied  in  substance  to 
the  surface  and  edges  of  the  crescentic 
ulcer.  Unless  this  application  be  made 
with  great  care  and  neatness  of  hand,  it 
may  do  more  harm  than  good.  A  stick 
of  nitrate  of  silver  can  hardly  be  pointed 
so  sharply  as  to  answer  the  purpose,  and 
a  fine  probe,  upon  the  end  of  which  a 
small  portion  of  the  salt  has  been  fixed 
by  fusion,  is  to  be  preferred.  The  lids 
being  held  apart  with  a  wire  speculum, 
and  the  edge  of  the  cornea  having  been 
wiped  clean,  the  fine  point  of  nitrate  of 
silver  is  to  be  lightly  passed  over  the 
whole  surface  of  the  ulcer.  This  appli- 
cation may  require  to  be  repeated  after  a 
couple  of  days,  but  should  not  be  per- 
severed in  after  the  ulceration  has  ceased 
to  spread. 

In  spite  of  all  our  efforts  and  care,  it 
must  frequently  happen  that  cases  of  gon- 
orrhoeal  ophthalmia  terminate  in  loss  of 
sight.  For  the  disease  often  o'ecurs  in 
unhealthy  subjects,  weakened  by  intem- 
perance and  debaucheiy,  and  who,  before 
they  apply  to  a  regular  practitioner,  have 
probably  been  in  the  hands  of  quacks, 
whose  only  remedy  is  mercury.  Still, 
when  Ave  consider  of  what  immense  im- 
portance it  may  be  to  retain  even  a  small 
portion  of  the  cornea  in  a  transparent 
condition — thereby  enabling  the  surgeon 
at  some  future  time  to  make  an  artificial 
pupil,  and  so  rescue  the  patient  from 
blindness — we  ought  never  to  give  up  a 
case  of  gonorrhoeal  ophthalmia  so  long  as 
any  portion  of  the  cornea  retains  its  vi- 
tality. 


GrRANUIAR  CONJUNCTIVA. 

(Granular  Lids;  Trachoma.) 

One  of  the  most  serious  sequelae  of  pur- 
ulent ophthalmia,  whether  of  the  simple 
or  the  gonorrhoeal  form,  is  that  condition 
of  the  conjunctiva  termed  "granular," 
involving  a  hazy  and  vascular  state  of 
the  cornea.  During  the  progress  of  puru- 
lent ophthalmia,  the  palpebral  conjunc- 
tiva, when  cleansed  from  secretion,  ap- 
pears villous ;  and,  after  the  purulent 
discharge  lias  ceased,  this  condition  of 
the  membrane  goes  on  increasing,  until 
its  surface  resembles  that  of  a  granulating 
ulcer  [Fig.  254].  The  so-called  "gran- 
ulations," however,  are  in  ideality  the  fol- 
licles and  papilla?  of  the  conjunctiva,  en- 
larged by  inflammatory  deposits.  The 
firmness  and  solidity  of  these  "  granula- 
tions" vary  much  in  different  subjects. 
When    hard,  and    of  considerable    size, 


they  cause  irritability  and  blinking  of  the 
lids,  and  lacrymation,  and  after  a  time 
the  cornea,  especially  its  upper  half,  be- 

[Fig.  254. 


Granular  lids  (after  T.  W.  Jones).] 

comes  hazy,  and  is  traversed  by  nume- 
rous large  vessels,  forming  in  some  cases 
a  complete  network,  and  giving  an  almost 
fleshy  aspect  to  the  part  [pannus). 

[The  condition  of  the  palpebral  conjunc- 
tiva in  purulent  ophthalmia  affords  a  good 
example  of  what  Stellwag  calls  "papil- 
lary trachoma,"  in  which  the  so-called 
granulations  are  simply  hypetrophied  con- 
junctival papillae.  The  "true  granula- 
tions," however,  of  "granular trachoma" 
are  neoplastic  formations  involving  the 
submucous  tissue  and  causing,  by  their 
contraction,  the  cicatricial  condition  and 
distortion  of  the  lids  so  much  dreaded  by 
ophthalmic  surgeons.  These  two  forms 
of  granulations  frequently  exist  together.] 

Treatment. — The  granulations  were  long 
since  recognized  as  causing  by  their  fric- 
tion the  chronic  inflammation  and  vascu- 
larity of  the  cornea  ;  and  accordingly  a 
great  variety  of  plans  have  at  various 
times  been  adopted  for  removing  the  gi*an- 
ulations,  and  restoring  smoothness  to  the 
palpebral  conjunctiva.  Complete  exci- 
sion with  the  knife  or  scissors,  the  rapid 
action  of  escharotics,  and  the  more  grad- 
ual wasting  by  means  of  astringents, 
have  all  in  turn  been  employed  against 
granular  lids. 

Effectually  to  cut  away  the  granulations 
requires  such  extensive  removal  of  the 
palpebral  conjunctiva  as  is  likely  to  induce 
permanent  curving  of  the  tarsus  and  con- 
sequent entropion  ;  and  the  same  result 
ma3T  follow  the  free  employment  of  nitrate 
of  silver.  The  ordinary  astringent  lo- 
tions of  alum,  tannin,  etc.,  are  powerless 
in  the  more  severe  cases.  I  have  seen 
much  benefit  from  the  acetate  of  lead,  ap- 
plied by  dusting  it,  in  fine  powder,  over 
the  everted  lid.  This  causes  a  good  deal 
of  pain  at  the  time,  but  afterwards  gives 
decided  relief,  apparently  by  mechanically 
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filling  tip  the  interstices  of  the  elevations, 
and  so  producing  a  smooth  surface  for 
the  eyeball  to  move  upon.  The  salt,  as  it 
slowly  dissolves,  seems  also  to  exert  an 
astringent  effect  upon  the  vessels  of  the 
enlarged  follicles  and  papilla;,  and  so  to 
diminish  their  bulk.  But  the  most  effec- 
tual means  I  have  ever  tried  for  removing 
granulations  is  the  undiluted  liquor  po- 
tassre,  applied  by  dabbing  it  upon  the 
everted  lids,  on  which  it  seems  to  act  by 
chemically  saponifying  and  dissolving 
■  away  hypertrophicd  tissue.  The  applica- 
tion may  be  repeated  at  intervals  of  a 
few  clays  ;  and  six  or  seven  weeks  of  this 
treatment  will  sometimes  suffice  to  re- 
move the  granulations,  and,  at  the  same 
time,  to  restore  a  considerable  degree  of 
clearness  to  the  cornea. 

[This  severe  practice  is  unusual.  The 
efforts  of  the  surgeon  are  directed  rather 
to  promoting  the  absorption  of  the  granu- 
lations than  to  removing  or  destroying 
them  by  mechanical  or  chemical  means. 
The  best  applications  for  this  purpose  are 
solutions  of  nitrate  of  silver,  of  from  two 
to  twenty  grains  to  the  ounce,  the  "  miti- 
gated stick"  (see  p.  55),  ^ss  or  ^j  of  tannin 
to  f  3J  of  glycerine  or  water,  and  the  crys- 
tal of  alum  or  sulphate  of  copper.  They 
should  be  applied  to  the  everted  lid,  daily 
or  two  or  three  times  a  week,  and  the 
surface  washed  with  warm  water  before 
being  allowed  to  fall  upon  the  cornea. 
Where  strong  applications  of  nitrate  of 
silver  are  used,  it  is  well  to  neutralize  it 
with  salt  water.  When  the  palpebral 
conjunctiva  is  thickened  and  "velvety,'1 
light  scarification  is  useful.] 

But,  every  now  and  then,  cases  are  met 
with  in  which  the  cornea  is  so  opaque, 
and  so  traversed  by  large  bloodvessels, 
as  to  prevent  useful  vision,  even  when 
the  granular  state  of  the  lids  has  been  al- 
most subdued.  Such  instances  of  opaque 
and  vascular  cornea  follow  severe  puru- 
lent ophthalmia,  especially  the  form  so 
common  in  the  East,  and  known  to  us  as 
Egyptian  ophthalmia.  Cases  of  almost 
equal  opacity  are  met  with  at  our  London 
hospitals,  among  the  more  destitute  Irish 
patients.  It  appears  that  a  very  severe 
form  of  purulent  ophthalmia  is  sometimes 
epidemic  in  certain  districts  of  Ireland, 
rivalling  in  virulence  the  disease  of  tropi- 
cal countries.1 

Patients  who  have  been  a  long  time  suf- 
fering from  granular  lids  in  a  severe  form 
are  almost  invariably  out  of  health ;  of- 

1  Power,  in  a  pamphlet  on  the  Egyptian 
Ophthalmia,  published  in  1803,  describes  a 
species  of  the  same  disease  as  being  "fre- 
quently prevalent  among  the  Irish  peasentry, 
and  considered  by  them  to  be  infectious." 
See  also  a  paper  by  Wilde  in  the  London 
Journal  of  Medical  Science,  vol.  iii.,  1851. 


ten  reduced  by  the  violent  courses  of  med- 
icine they  have  undergone,  and  with  the 
eyes  in  an  irritable  condition  from  long- 
continued  use  of  caustic  applications.  To 
place  such  patients,  if  possible,  in  a  pure 
and  bracing  air,  and  to  improve  their  gen- 
eral health  by  suitable  tonics,  will  be  the 
first  indications  for  treatment.  Caustics 
and  stimulants  should  be  laid  aside,  and 
counter-irritation  employed  by  means  of 
small  blisters  to  the  temple,  and  tincture 
of  iodine  to  the  skin  of  the  lids.  In  this 
way  considerable  improvement  may  be  in- 
duced both  in  the  condition  of  the  lids 
and  of  the  cornea  ;  but  there  will  still  re- 
main certain  inveterate  cases,  incurable 
by  any  ordinary  treatment,  either  local 
or  general.  They  usually  present  agran- 
ular condition  of  the  palpebral  conjunc- 
tiva ;  this,  however,  may  have  been  got  rid 
of,  or  greatly  subdued,  by  treatment ;  the 
characteristic  sign,  which  makes  the  dis- 
ease so  formidable,  is  the  haziness  and 
vascularity  of  the  cornea. 

We  will  suppose  a  case  in  which  the 
granular  condition  of  the  lids  has  been 
partially  or  wholly  cured,  and  the  general 
health  restored  ;  but  where,  after  ex- 
hausting every  resource  of  his  art,  the 
surgeon  still  finds  the  patient's  cornea 
permanently  opaque,  and  traversed  in  all 
directions  by  vessels,  vision  being  limited 
to  the  mere  recognition  of  large  objects. 
There  may  be  every  reason  to  believe  that 
the  tissues  of  the  eye  posterior  to  the 
cornea  still  remain  healthy,  and  yet  the 
condition  of  the  latter  destroys  all  hope 
of  good  vision  being  regained. 

For  such  desperate  cases  a  seemingly 
desperate  remedy — inoculation — has  been 
proposed,  consisting  in  the  production  of 
a  fresh  attack  of  purulent  ophthalmia,  by 
applying  to  the  conjunctiva  some  morbid 
secretion  from  the  eye  of  a  patient  suffer- 
ing under  the  acute  form  of  that  disease. 
This  treatment  was  extensively  tried  in 
Germany  several  years  ago,  but  seems  to 
have  fallen  into  disuse,  and  only  of  late 
to  have  been  revived.  Its  advocates  as- 
serted that  purulent  ophthalmia,  thus 
produced  in  an  eye  which  had  previously 
undergone  the  disease,  would  cause  a 
wasting  of  the  vessels  overspreading  the 
cornea,  and  ultimately  restore  its  trans- 
parency. Tbere  seemed,  however,  a 
great  risk  of  the  second  attack  proving  as 
severe  as  the  first,  and  ending  in  destruc- 
tive ulceration  of  the  cornea ;  and  the 
fact  of  the  inoculation  serving  to  keep  up 
and  perpetuate  a  dangerous  and  conta- 
gious disease,  also  operated  with  many 
surgeons  as  a  reason  for  wholly  discounte- 
nancing the  practice.  These  considera- 
tions for  sometime  induced  me  to  abstain 
from  the  experiment.  I  had  seen  cases 
in  which  inoculation  was  followed  by  per- 
forating ulcer  of  the  cornea  ;  but,  at  the 
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same  time,  I  had  seen  others  in  which 
considerable  clearing  of  previously  opaque 
cornese  took  place  without  any  ulceration 
whatever. 

The  first  case  in  which  I  tried  inoculation 
was  one  which  seemed  peculiarly  suitable  for 
it.  The  patient,  a  discharged  soldier,  was  in 
good  general  health,  hut  quite  helpless  in 
consequence  of  the  state  of  his  corneae.  They 
were  so  hazy  that  the  position  of  his  pupils 
could  not  be  traced,  and  were  traversed  in 
every  direction  by  vessels.  He  had  percep- 
tion of  reflected  light  and  colors,  but  could 
not  distinguish  a  hand  from  a  sheet  of  paper, 
except  by  the  difference  of  tint.  Although 
the  granular  state  of  the  lids  had  been  nearly 
subdued,  the  condition  of  .the  corneEe  during 
three  years  had  been  proof  against  every 
mode  of  treatment. 

Some  pus  from  the  eye  of  a  patient  with 
purulent  ophthalmia  was  applied  to  each 
conjunctiva.  Intense  inflammation  set  in, 
and  on  the  third  day  there  was  already  che- 
mosis  with  thick  purulent  discharge.  A  week 
later,  both  cornea?  were  so  covered  with  a  yel- 
lowish flocculent  layer  as  to  appear  to  be  in  a 
state  of  complete  slough.  This  substance, 
however,  in  the  course  of  a  few  days,  had 
disappeared,  and  the  cornese  were  found  to 
be  entire,  presenting  a  somewhat  translucent 
aspect,  although  the  chemosis  and  discharge 
still  continued.  As  no  local  application  ex- 
cept cold  water  was  permitted,  and  no  astrin- 
gent used  to  control  the  discharge,  it  con- 
tinued in  a  slight  degree  for  some  months. 
Meanwhile  the  cornese,  as  they  became  clearer, 
presented  but  few  traces  of  the  vessels  by 
which  they  had  been  so  plentifully  traversed. 
Six  months  after  inoculation,  the  patient 
could  recognize  features  at  a  distance  of 
twelve  feet,  and  with  perfect  security  could 
go  about  the  streets  of  London  alone.  There 
still  remained  such  a  degree  of  haziness  about 
the  centre  of  each  cornea  as  prevented  him 
from  reading  ordinary  type,  No.  16  of  Jaeger's 
specimens  being  the  smallest  characters  he 
could  readily  make  out. 

I  have  since  used  inoculation  repeatedly, 
and  so  many  cases  have  been  reported  by 
others,  that  I  should  not  have  quoted  this 
single  case,  except  on  account  of  its 
bearing  upon  a  point  which  I  think  has 
not  been  sufficiently  attended  to,  namely, 
the  varying  results  of  inoculation  in  re- 
spect of  its  inducing  corneal,  ulceration. 

The  vitality  of  the  cornea  is  put  to  a 
very  severe  test  when  the  suppurative  in- 
flammation sets  in  with  such  intensity  as 
is  exemplified  in  the  case  just  mentioned. 
If  the  cornea  be  abundantly  supplied  with 
blood  by  vessels  traversing  it  in  every 
direction,  it  will  probably  resist  both  ulce- 
ration and  sloughing  ;  whereas,  a  simply 
opaque  and  non-vascular  cornea  may  be 
destroyed,  or  at  least  perforated,  on  ac- 
count of  mere  deficiency  of  blood-supply. 
The   abundant  vessels  which    had    pre- 


vented the  cornea  duly  performing  its 
function  of  transmitting  light,  serve  to 
keep  it  alive  while  the  inflammatory  stage 
is  going  on,  and  so  enable  it  eventually  to 
recover  its  transparenc}r  and  usefulness. 
The  very  circumstance,  therefore,  of  the 
cornea  being  in  a  hyperasmie  condition  is 
favorable,  as  regards  its  ability  to  support 
the  violent  means  employed  for  the  re- 
storation of  its  transparency^. 

Those  who  for  the  first  time  resort  to 
inoculation  in  a  case  of  corneal  opacity, 
resulting  from  bygone  purulent  ophthal- 
mia, will  probably  be  dismaj'ed  when 
they  witness  the  immediate  result  of  their 
experiment ;  and  will  give  up  the  cornea 
for  lost  when  they  see  it  overlapped  and 
nearly  hidden  by  chemosis,  and  catch  a 
glimpse  of  its  dead-yellow,  slough-like 
surface.  This,  however,  becomes  de 
tached,  and  leaves  beneath  it  a  translu- 
cent cornea,  which,  provided  it  has  been 
well  nourished  with  blood,  may  gradually 
advance  in  clearness,  until  it  almost  loses 
the  marks  of  its  former  degeneration. 

Throughout  the  treatment  no  attempt 
is  to  be  made  to  arrest  the  discharge,  cold 
water  only  being  used  as  an  external  ap- 
plication in  cleansing  the  eye.  The 
patient  should  be  allowed  a  nutritious 
diet,  and  on  no  account  undergo  deple- 
tion. 

Even  under  the  most  favorable  condi- 
tions, as  regards  the  patient's  general 
health,  and  the  blood-supply  of  the  cornea, 
inoculation  must  be  a  hazardous  experi- 
ment ;  '  and  it  should,  therefore,  be  re- 
served for  those  cases  where  the  vascular 
opacity  of  the  cornea  has  bidden  defiance 
to  all  other  forms  of  treatment,  and  has 
deprived  the  patient  of  all  useful  sight. 


Purulent  Ophthalmia  of  Infants. 

{Ophthalmia  neonatorum.) 

This  disease  is  closely  allied  in  its 
symptoms  to  that  just  treated  of,  although 
not  arising  from  the  same  specific  form  of 
infection. 

Both  diseases  derive  all  their  import- 
ance from  the  liability  of  the  cornea  to 
become  ulcerated.  The  cause  of  ophthal- 
mia neonatorum  has  given  rise  to  much 
controversy  ;  some  regarding  it  as  only  an 
aggravated  form  of  catarrhal  ophthalmia, 
while  others  consider  it  as  in  every  case 
due  to  contamination  with  the  vaginal 
discharge  of  the  mother.  The  latter  is 
perhaps  the  more  probable  explanation, 
the  difference  in  the  intensity  of  the  dis- 
ease depending  upon  the  more  or  less  vir- 
ulent nature  of  the  discharge. 

The  ophthalmia  begins  a  few  days  after 
birth.  It  may  not  for  some  time  assume 
any  intensity,  and  hence  it  is  often  over- 
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looked  in  its  early  stage  ;  and  we  arc  told 
that  it  did  not  begin  till  the  child  was  two 
or  three  weeks  old.  When  the  child  is 
jaundiced,  the  discharge  assumes  a  deep 
yellow  color. 

The  surgeon's  first  object  should  be  to 
ascertain  to  what  extent  the  cornese  are 
involved.  Having  secured  the  infant's 
head  between  his  knees,  he  should  care- 
fully introduce  between  the  lids  a  wire 
speculum,  of  a  size  and  strength  of  spring 
proportioned  to  the  small  palpebral  open- 
ing of  so  young  a  child.  [The  cornea  can 
generally  be  exposed  by  the  fingers,  with- 
out the  use  of  a  speculum,  which  is  very 
painful.]  With  a  bit  of  moistened  lint 
the  discharge  should  be  gently  wiped 
away,  so  that  the  surface  of  the  cornea 
may  be  thoroughly  explored. 

If  an  ulcer  exists,  it  will  most  commonly 
be  found  at  the  centre.  It  may  occupy 
the  whole  area  of  the  pupil,  or  involve  all 
the  cornea  except  its  extreme  edge,  or 
the  iris  may  be  seen  protruding  through 
a  complete  perforation  of  the  cornea  in 
the  form  of  a  brownish  nodule.  If  the 
whole  cornea  be  destroyed,  the  iris  will 
be  seen  bulging  forward,  covered  by  a  thin 
glaze  of  semi-transparent  inflammatory 
deposit.  Sometimes  it  seems  as  if  the 
posterior  elastic  lamina  had  resisted  the 
ulcerative  process,  and  still  formed  a  thin 
coating  to  the  bulging  mass  of  iris.  These 
are  the  cases  which  eventually  exhibit 
staphyloma;  the  deposit  upon  the  iris  be- 
coming by  degrees  thicker  and  denser, 
and  assuming  very  much  the  appearance 
of  opaque,  or  partially  opaque,  corneal 
tissue,  over  the  surface  of  which,  at  a  later 
period,  arborescent  vessels  ramify.  When 
the  perforating  ulcer  of  the  cornea  is  very 
large,  it  not  uncommonly  happens  that 
the  lens  escapes  through  the  aperture. 

When  the  purulent  ophthalmia  is  at  its 
height,  the  lids  are  red  and  swollen  ;  but 
when  the  cornea  has  given  way,  the  bright 
rosy  tint  of  the  lids  usually  gives  place  to 
a  dull  livid  color,  the  swelling  subsides, 
and  the  skin  becomes  flabby.  The  palpe- 
bral conjunctiva,  when  cleansed  from  the 
discharge,  appears  bright  red  and  villous. 

Treatment. — The  nutrition  of  an  infant 
attacked  with  purulent  ophthalmia  is  so 
important — as  the  means  whereby  the  ul- 
cerative process  may  be  averted,  or,  if 
that  process  have  already  commenced, 
reparative  material  may  be  supplied  for 
filling  up  the  breach — that,  before  allud- 
ing to  local  treatment,  I  would  insist  upon 
the  importance  of  the  child  being  suckled, 
and  not  brought  up  by  hand.  A  weakly 
infant,  attacked  with  severe  ulceration  of 
the  cornea,  and  fed  with  artificial  food, 
has  hardly  a  chance  of  recovery.  Of 
course  the  condition  of  the  bowels  must 
be  attended  to  ;  but  care  must  be  taken 
not  to  lower  the  child  by  unnecessary 


doses  of  "gray  powder" — that  panacea 
for  infantile  complaints,  according  to  pop- 
ular belief.  Weakly  children  are  often 
benefited  by  a  few  drops — four  or  five — of 
Battley's  liquor  cinchonas,  given  in  a  tea- 
spoonful  of  milk  twice  a  day. 

In  the  local  treatment,  all  depressing 
and  so-called  "antiphlogistic"  measures 
are  to  be  carefully  avoided.  Blistering  is 
perfectly  ineffectual  towards  controlling 
the  discharge,  and  only  weakens  and  irri- 
tates the  general  system.  Abstraction  of 
blood  by  leeches  is  even  worse,  as  depriv- 
ing the  child  of  that  reparative  material 
which  is  so  urgently  required  for  averting 
or  healing  ulceration.  I  know  of  no  ap- 
plication better  than  a  solution  of  alum — 
five,  eight,  or  ten  grains  to  the  ounce  of 
distilled  water — which  should  be  injected 
between  the  lids  every  half  hour.  It  is 
well  to  inject  a  little  warm  water  before 
using  the  alum-lotion,  so  as  to  wash  away 
the  discharge,  and  thus  allow  the  alum  to 
come  completely  into  contact  with  the  in- 
flamed conjunctiva.   [See  page  55.] 

As  the  discharge  abates,  the  lotion  may 
be  injected  less  frequently — every  hour, 
or  every  two  hours.  Care  must  be  taken 
not  to  chill  the  infant  by  wetting  its 
clothes  during  the  injecting. 

The  condition  of  the  cornea  must  be 
carefully  inspected  from  day  to  day.  If 
there  be  a  large  ulcer,  and  the  reparative 
process  have  set  in,  the  surgeon  must  not 
be  uneasy  on  observing  that  the  surround- 
ing portion  of  the  cornea  looks  cloud}'' 
and  reddish.  This  pink  tinge  is  owing  to 
the  presence  of  bloodvessels,  advancing 
towards  the  ulcer,  and  conveying  to  it  re- 
parative material.  When  the  ulcer  has 
become  completely  filled  up,  these  blood- 
vessels will  gradually  disappear,  and  the 
peripheral  portion  of  the  cornea,  in  which 
they  ramified,  will  resume  its  transpa- 
rency. 

Sometimes  it  is  useful  to  change  the 
local  application,  and  to  use  a  solution  of 
nitrate  of  silver — two  grains  to  the  ounce 
— dropping  a  small  quantity  on  the  con- 
junctiva twice  or  thrice  a  day.  This 
change  of  stimulus  often  acts  beneficially, 
when  the  puriform  discharge  has  almost 
ceased,  and  the  ulcer  still  shows  little  dis- 
position to  heal.  As  soon  as  the  ulcer 
begins  to  fill  up  rapidly,  the  alum  or 
nitrate  of  silver  should  be  used  less  fre- 
quently. 

In  severe  cases  of  purulent  ophthalmia, 
eversion  of  the  swollen  conjunctiva  of  the 
lids  frequently  occurs.  This  always  gives 
rise  to  alarm  among  those  who  have 
charge  of  the  child,  and  is  often  a  cause 
of  anxiety  to  the  surgeon.  It  is  a  matter 
of  no  real  importance  ;  the  eversion  can- 
not be  controlled  by  any  artificial  means, 
and  is  sure  to  cease  as  soon  as  the  pun- 
form  discharge  has  abated. 
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"  Scrofulous  or  Strumous  Oph- 
thalmia." 

( Phtyctcen ular  Ophthalmia . ) 

If  by  "  ophthalmia"  we  are  to  under- 
stand an  inflammatory  affection  of  the 
conjunctiva,  this  disease  ought  not  to  be 
termed  ophthalmia  at  all.  It  is  essen- 
tially a  corneal  disease,  the  conjunctiva 
being  only  secondarily  affected,  and  I  have 
therefore  transferred  it  to  the  chapter  in 
which  Diseases  of  the  Cornea  are  de- 
scribed. [See  page  52.] 


Chronic  Ophthalmia. 

The  acute  stage  of  common  catarrhal 
ophthalmia,  if  neglected,  is  apt  to  sub- 
side into  a  chronic  form,  characterized  by 
a  congested  state  of  the  palpebral  con- 
junctiva, with  an  increase  in  its  mucous 
secretion,  an  unnatural  fulness  of  the  ca- 
runcle and  semilunar  fold,  and  some  de- 
gree of  redness  along  the  tarsal  edges. 
The  patient  complains  of  a  sensation  like 
that  produced  by  a  small  foreign  body  be- 
neath the  lids  ;  luminous  bodies  appear 
surrounded  by  a  halo  of  prismatic  colors  ; 
the  eyes  water  when  exposed  to  bright 
light  or  cold  winds ;  and  the  lids  are 
gummed  together  in  the  morning. 

The  surgeon,  on  first  seeing  such  a  case, 
should  most  carefully  explore  the  edges 
of  the  tarsi,  to  see  if  any  fine  eyelashes 
are  growing  irregularly,  so  as  to  touch 
and  irritate  the  globe.  A  single  delicate 
hair,  so  fine  as  almost  to  elude  observa- 
tion, will  sometimes  suffice  to  keep  up,  or 
even  of  itself  to  produce,  most  of  the 
symptoms  I  have  just  described. 

Chronic  ophthalmia,  characterized  by 
the  above  symptoms,  is  not  always  a  se- 
quela of  acute  inflammation.  Indeed,  it 
more  commonly  occurs  as  a  primary  dis- 
ease, in  persons  whose  occupations  oblige 
them  to  sit  for  many  hours  in  close  and 
overheated  rooms,  while  engaged  on  mi- 
nute objects,  especially  under  artificial 
light. 

Treatment. — "When  we  consider  the  va- 
rious classes  of  persons  liable  to  chronic 
ophthalmia,  it  is  obviously  impossible  to 
lay  down  rules  of  treatment  which  shall 
be  universally  applicable.  To  rectify 
whatever  ma}r  be  found  amiss  in  the  gen- 
eral health,  is  the  first  indication.  The 
injurious  effects  of  artificial  light  chiefly 
depend  upon  the  abundance  of  red  [yel- 
low] rays  inseparable  from  every  form  of 
it.  These  may  be  modified  by  adapting 
to  the  flame  of  the  lamp,  or  gas-burner, 
a  chimney  or  shade  of  transparent  glass, 
slightly  tinted  with  blue.  The  color 
should  be  so  faint  as  only  just  to  whiten 


the  flame,  without  imparting  to  it  any  de- 
cidedly blue  tinge. 

An  immense  variety  of  substances  has 
been  used  in  lotions  and  drops  for  the 
cure  of  this  troublesome  affection.  Ace-. 
tate  of  lead,  alum,  sulphate  of  zinc,  ni- 
trate of  silver,  sulphate  of  copper,  tannin, 
etc.,  have  all  found  their  special  admirers. 
Yinum  opii  was  long  a  favorite  form  of 
drop ;  while  the  more  homely  washes  of 
diluted  brandy  or  vinegar  have  found 
favor  as  domestic  remedies.  "Whatever 
form  may  be  preferred,  care  should  be 
taken  not  to  make  the  solution  too  strong, 
and  not  to  use  it  for  too  long  a  time  with- 
out intermission.  The  object  should  be 
to  stimulate  the  conjunctiva  for  a  short 
period,  and  then  to  give  it  time  to  resume 
its  natural  functions.  Many  persons,  by 
the  habitual  use  of  strong  lotions,  keep 
up  the  very  condition  they  are  seeking  to 
cure.  Acetate  of  lead  [see  page  52],  or 
alum,  in  the  proportion  of  from  two  to 
four  grains  in  the  ounce  of  water,  are 
perhaps  as  useful  as  any  of  the  more  com- 
mon substances.  Bathing  the  eyes  in 
cold  water,  night  and  morning,  is  in  many 
cases  preferable  to  the  use  of  any  medi- 
cated lotions.  An  occasional  small  blis- 
ter to  the  temple  is  useful  when  the  eyes 
become  suddenly  irritable  and  intolerant 
of  light. 


Injuries  of  the  Conjunctiva. 

The  more  serious  of  these  are  due  to 
contact  with  escharotics,  heated  fluids,  or 
melted  metal.  Slight  lacerations  or  cuts 
of  the  conjunctiva,  not  involving  the  scle- 
rotic, require  only  very  simple  treatment — 
water-dressing  and  closure  of  the  lids. 
Strong  mineral  acids,  caustic  alkalies,  and 
other  chemical  substances,  often  produce 
the  most  destructive  effects  upon  the  con- 
junctiva and  cornea,  causing  bands  of  ad- 
hesion to  form  between  the  lids  and  the 
globe,  and  inflicting  upon  the  cornea  such 
an  amount  of  opacity  as  wholly  to  destroy 
sight.  The  damage  in  these  cases  is  so 
instantaneous  that  the  surgeon  has  hardly 
ever  the  opportunity  of  neutralizing  the 
destructive  fluid.  If  at  hand  at  the  mo- 
ment of  the  accident  he  would  of  course 
at  once  inject  between  the  lids  such  a  fluid 
as  would  chemically  decompose  the  acid 
or  caustic  alkali,  and  form  a  neutral  salt. 
Afterwards  a  little  castor  oil  or  olive  oil 
may  be  dropped  upon  the  surface  of  the 
globe,  and  water-dressing  applied  over 
the  closed  lids. 

When  melted  metal  has  spurted  into 
the  eye,  the  surgeon  should  always  evert 
the  upper  lid,  and  explore  all  the  folds  of 
the  conjunctiva  ;  for  large  portions  of 
metal  will  sometimes  lodge  beneath  the 
lids  in  the  most  singular  manner,  and  re- 
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main  there  quite  unsuspected  for  a  long 
time. 

When  lime,  mortar,  sand,  or  other  solid 
matters,  have  been  thrown  against  the 
eye,  the  upper  lid  must  be  everted,  and 
every  particle  of  grit  removed  in  the  most 
careful  manner  with  a  small  scoop.  In 
such  cases  it  will  not  do  to  trust  to  injec- 
tions of  water  only,  although  they  may  be 
useful  after  the  scoop  has  done  its  work. 

If  the  surface  of  the  conjunctiva  pre- 
sents an  opaque  thickened  appearance,  as 
if  it  had  been  boded,  and  the  cornea  is 
also  of  an  opaque  and  pearly  hue,  the 
damage  to  sight  is  irreparable,  and  only 
slight  improvement  is  to  be  hoped  for. 
In  such  cases  the  surgeon  must  take  care 
not  to  weaken  the  patient  by  bleeding  or 
low  diet,  for  it  is  by  keeping  up  the  pa- 
tient's reparative  power  that  the  life  of 
the  corneal  fibres  is  to  be  sustained,  and 
sloughing  averted.  Where  a  portion  of 
the  cornea  is  densely  white  and  opaque, 
and  the  rest  only  slightly  cloudy,  the 
latter  part  may  recover  much  of  its  natu- 
ral transparency. 

In  those  cases  where  the  opposed  sur- 
faces of  the  palpebral  and  ocular  conjunc- 
tiva have  sloughed,  it  is  impossible  to  pre- 
vent the  formation  of  bands  of  adhesion  ; 
but  these  may  be  somewhat  limited  by 
the  frequent  use  of  a  probe,  to  break  down 
the  newly-formed  granulations. 


Affections  of  the  Subconjunctival 
Tissue. 

cedema. 

Pressure  upon  the  trunk  of  the  ophthal- 
mic vein  or  its  branches,  by  obstructing 
the  return  of  blood  from  the  conjunctiva 
and  subjacent  areolar  tissue,  is  liable  to 
produce  oedema.  In  slight  cases  the 
cedema  is  confined  to  the  lower  part  of  the 
globe,  where  the  distended  conjunctiva 
sometimes  overhangs  the  edge  of  the 
lower  tarsus  ;  it  is  only  in  extreme  cases 
that  the  cedema  extends  to  the  upper  part 
of  the  globe.  In  old  persons,  whose  tis- 
sues are  very  lax,  I  have  seen  the  margin 
of  the  cornea  overlapped  by  the  cedema- 
tous  conjunctiva. 

(Edema  and  chemosis  only  differ  in 
degree  ;  the  former  being  a  mere  exuda- 
tion of  serum  in  consequence  of  pressure 
on  the  veins  leading  from  the  part,  while 
the  latter  term  is  restricted  to  those  cases 
where  the  conjunctiva  and  subjacent 
areolar  tissue  are  actively  inflamed.  Ab- 
scess in  the  lids  or  in  the  lachrymal  sac, 
tumors  and  exostoses  in  the  orbit,  peri- 
osteal thickening  in  the  neighborhood  of 
the  ophthalmic  vein — in  short,  any  direct 
pressure  on  this  vessel,  may  give  rise  to 
cedema,   which  cannot   therefore  be  re- 


garded as  of  itself  constituting  a  disease, 
or  as  demanding  attention,  except  as  a 
symptom  of  something  more  important 
which  has  »iven  rise  to  it. 


ECCIIYMOSIS. 

Some  of  the  small  vessels  beneath  the 
conjunctiva  may  give  way  in  consequence 
of  a  violent  effort,  such  as  coughing  or 
vomiting,  or  sometimes  without  any  as- 
signable cause  ;  in  children  with  whoop- 
ing cough  such  extravasation  often  takes 
place  to  a  great  extent.  The  blood  may 
apjjear  as  a  small  patch  on  the  white  of 
the  eye,  or  it  may  quite  hide  the  sclerotic, 
and  extend  up  to  the  edge  of  the  cornea. 
The  appearance  is  so  peculiar  that  it  can 
never  be  mistaken  for  inflammatory  in- 
jection. In  the  latter  the  individual  ves- 
sels can  always  be  distinguished,  while 
the  extravasation  presents  the  uniform 
aspect  of  a  thinly  spread-out  clot. 

Subconjunctival  ecchy'mosis  not  uncom- 
monly causes  great  alarm  to  the  patient ; 
but,  except  for  its  unsightliness,  it  is 
quite  unimportant.  The  scraped  root  of 
the  black  bryony  ( Tamus  communis)  made 
into  a  poultice  with  bread  crumbs  or  lin- 
seed meal,  applied  over  the  closed  lids,  and 
renewed  every  six  hours,  will  hasten  the 
absorption  of  blood.  If  this  cannot  be 
worn,  frequent  sluicing  with  cold  water 
is  the  best  thing  to  be  done.  Nothing, 
however,  will  cause  the  blood  to  be  ab- 
sorbed until  after  the  lapse  of  several  days. 


PINGUECULA. 

After  the  middle  period  of  life,  espe- 
cially in  persons  who  have  been  much 
exposed  to  the  weather,  or  have  lived  in 
hot  climates,  it  is  very  common  to  see 
small  yellowish  elevations  on  the  scle- 
rotic, close  to  the  edge  of  the  cornea,  and 
on  the  equator  of  the  eyeball.  They  are 
sometimes  surrounded  and  traversed  by  a 
few  fine  vessels.  When  these  little  ele- 
vations attain  their  full  size,  they  will  be 
observed  to  have  a  somewhat  triangular 
form,  the  base  corresponding  to  the  cor- 
nea. They  have  received  the  name  of 
Pinguecula,  from  their  being  supposed  to 
consist  of  fat ;  much  of  their  bulk,  how- 
ever, is  made  up  of  fibrous  tissue.  Pin- 
gueculae are  growths  so  entirely  harmless 
that  they  would  not  call  for  a  remark, 
were  it  not  that  they  very  often  give  rise 
to  the  most  serious  alarm  in  the  patient, 
who  believes  that  they  will  gradually 
grow  over  the  pupil  and  obstruct  the 
sight.  An  explanation  of  their  real  na- 
ture comprises  all  that  is  required  on  the 
part  of  the  surgeon. 
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PTERYGIUM. 

This  consists  in  a  reddish,  fleshy-look- 
ing growth  extending  from  the  semilunar 
fold  to  the  cornea,  the  margin  of  which  it 
frequently  oversteps.  It  has  a  triangular 
shape,  its  hase  corresponding  to  the  inner 
canthus.  Slighter  forms  of  this  growth 
are  met  with,  in  which,  instead  of  looking 
like  a  portion  of  muscle,  the  fihres  are  so 
thin  and  delicate  as  rather  to  resemble  an 
aponeurosis  with  a  few  muscular  fibres 
intermixed.  No  muscle,  however,  is  found 
in  these  growths,  which  consist  of  fibrous 
tissue  abundantly  intermixed  with  blood- 
vessels.  [See  Fig.  255.] 

[Fig.  255. 


Pterygium  (after  Guthrie).] 

Pterygium,  like  pinguecula,  is  found  in 
persons  past  the  middle  period  of  life, 
and  especially  among  those  who  have 
lived  in  tropical  countries.  The  dust, 
which  is  there  so  abundant,  may  proba- 
bly be  an  exciting  cause.  A  very  well- 
marked  case  came  under  my  care  in  a 
mason  and  plasterer,  who,  although  al- 
ways residing  in  the  neighborhood  of 
London,  had  of  course  been  much  ex- 
posed to  dust  of  various  kinds.  The  larg- 
est pterygium  I  ever  saw,  however,  was 
in  a  countryman  from  Essex,  in  whom  the 
apex  of  the  growth,  instead  of  stopping 
short  of  the  area  of  the  pupil,  as  is  com- 
monly the  case,  spread  so  far  across  the 
cornea  as  almost  to  hide  the  whole  of  the 
pupil.  In  this  case  I  removed  the  growth; 
and  whenever  the  apex  extends  so  far  as 
to  occupy  a  large  portion  of  the  cornea, 
the  deformity  it  produces  may  demand  an 
operation.  The  lids  being  held  asunder 
with  a  spring  speculum,  the  lax  portion 
covering  the  sclerotic  is  to  be  nipped  up 
in  a  forceps,  and  cut  across  with  a  fine 
scalpel  midway  between  the  edge  of  the 
cornea  and  the  semilunar  fold.  The  por- 
tion extending  towards  the  cornea  may 
then  be  dissected  off  the  sclerotic,  great 
care  being  taken  when  that  part  is  re- 


moved which  adheres  to  the  cornea.  It 
is  well  not  to  remove  the  inner  third  of 
the  pterygium,  as  otherwise  the  semi- 
lunar fold  and  caruncle  are  apt  to  retract, 
which  afterwards  gives  an  unpleasant 
prominence  to  the  eyeball. 

[It  is  better  to  begin  by  dissecting  the 
point  of  the  pterygium  carefully  from  the 
cornea,  with  a  Beer's  knife  ;  then  with 
scissors  to  follow  the  edges  of  the  con- 
junctival portion  for  about  two  lines,  and 
from  these  points  to  make  the  incisions 
meet  by  converging  them.  The  edges  of 
the  conjunctiva  are  then  brought  together 
with  fine  sutures.  The  rhomboidal  form 
of  the  wound  made  in  this  way  admits  of 
a  much  neater  and  smoother  union  than 
the  triangular  form  of  the  old  operation, 
and  is  less  likely  to  be  followed  by  a 
thickened  cicatrix.] 

No  other  local  treatment  than  removal 
with  the  knife  or  scissors  is  of  any  avail 
in  getting  rid  of  a  pterygium.  Stimula- 
ting lotions  and  drops  only  excite  it  to 
grow  ;  and  the  varieties  of  pterygium  de- 
scribed by  authors,  under  the  names  of 
sarcomatous,  fungous,  cancerous,  and  malig- 
nant, were  probably  nothing  more  than 
common  forms  of  the  growth,  irritated 
and  teased  by  escharotics. 


FATTY   TUMORS. 

Fatty  deposits  to  any  large  extent  be- 
neath the  conjunctiva  are  uncommon. 
The  few  cases  I  have  seen  occurred  in 
children,  and  the  tumors  all  occupied  the 
same  position,  namely,  the  line  of  reflec- 
tion of  the  conjunctiva  from  the  lower  lid 
on  to  the  globe.  They  extended  from  near 
the  lower  edge  of  the  cornea  to  the  outer 
canthus,  were  of  an  elongated  form,  al- 
most resembling  a  haricot  bean,  and  were 
partly  concealed  by  the  lower  lid.  On 
dividing  the  conjunctiva  and  the  proper 
fibrous  envelope,  the  fatty  mass  was  easily 
turned  out. 


CYSTTCERCUS  TELiE  CELLULOSE. 

This  parasite  is  occasionally  found  in 
the  subconjunctival  cellular  tissue,  but  it 
appears  to  be  of  very  rare  occurrence.  I 
have  seen  but  two  instances,  both  in  fe- 
males, one  patient  being  six,  the  other 
eighteen  years  old.  The  appearance  was 
that  of  a  rounded  body,  about  as  large  as 
a  pea,  midway  between  the  inner  canthus 
and  the  cornea.  There  was  a  good  deal 
of  vascularity  in  the  conjunctiva  covering 
and  surrounding  it.  In  the  first  case  a 
little  watery  bladder,  rather  larger  than  a 
pin's  head,  had  been  observed  about 
eighteen  months  before  the  patient  was 
brought  to  me.      In  the  second  case,  no 
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account  could  be  given  as  to  the  first  ap- 
pearance of  the  growth.  On  the  conjunc- 
tiva being  divided,  the  cysticercus  slipped 
out,  and  was  at  once  recognized  under 
the  microscope.  Sichel,  in  his  Iconogra- 
phie,  gives  a  very  good  figure  of  a  cysti- 
cercus in  the  position  I  have  described 
(PI.  lxxii.,  fig.  2),  and  also  of  one  de- 
veloped beneath  the  plica  semilunaris  (fig. 
1).  In  other  figures  of  the  same  plate, 
the  animal  is  shown  both  in  its  natural 
size  and  magnified.1 

At  the  time  I  saw  these  two  cases  the 
connection  between  the  development  of 
taenia  in  the  intestines,  and  of  cysticercus 
in  other  parts  of  the  body,  had  not  been 
pointed  out ;  nor  was  it  suspected  that 
two  creatures  so  dissimilar  were  really 
the  same  animal  under  different  forms  of 
development.2  [Dermoid  tumors  are 
sometimes  met  with  at  the  corneo-sclerotic 
junction.  They  are  generally  congenital, 
and  may  contain  one  or  several  hairs. 
Other  rarer  affections  of  the  conjunctiva 
are  warts,  cysts,  sarcoma,  epithelioma, 
and  syphilitic  ulcers.  The  latter,  though 
rare  as  involving  the  conjunctiva  alone, 
are  not  uncommon  at  the  margin  of  the 
lower  lid,  where  they  involve  both  skin 
and  conjunctiva.] 


STAINS  FROM  NITRATE  OF  SILVER. 

Before  quitting  the  subject  of  affections 
of  the  conjunctiva  and  subjacent  tissue, 
I  may  say  a  few  words  respecting  the  se- 
rious disfigurement  which  results  from 
the  prolonged  use  of  nitrate  of  silver  in 
solution.  No  surgeon  who  understands 
the  real  action  of  this  substance — its  in- 
valuable efficacy  in  catarrhal  ophthalmia, 
and  its  inutility  or  injurious  effects  in  af- 
fections of  the  cornea— would  be  likely  to 
employ  it  in  such  a  manner  as  to  produce 
permanent  staining  of  the  tissues  of  the 
eye  ;  for  in  no  case  is  its  prolonged  use  of 
any  service  ;  the  good  it  does,  it  does  in  a 
few  days.  Patients,  however,  have  such 
unbounded  faith  in  the  efficacy  of  eye- 
drops and  eye-waters,  that  they  will  fre- 
quently continue  the  use  of  them  for 
months,  and  even  years. 

One  of  the  worst  cases  of  staining  with  ni- 
trate of  silver  I  ever  saw  came  under  my  no- 
tice only  a  short  time  ago.  A  woman,  with 
incurable  opacity  at  the  centre  of  the  cornea 

1  Grsefe  mentions  five  cases  of  subconjunc- 
tival cysticercus  as  having  occurred  in  his 
clinique,  during  a  period  of  thirteen  years. 
Archiv  ftir  Ophthalmologic,  xii.,  2,  174. 

2  See  Kuchenmeister,  On  Animal  and  Vege- 
table Parasites  of  the  Human  Body  ;  and  Von 
Siebold,  On  Tape  and  Cystic  Worms ;  pub- 
lished by  the  Sydenham  Society,  1857.  See 
also  the  essay  on  Parasites  in  Vol,  III. 


— the  cicatrix  of  an  ulcer,  in  fact — had  been 
ordered  to  use  drops  of  nitrate  of  silver.  This 
she  did  for  some  months,  under  a  surgeon's 
advice.  She  then  went  to  another  part  of 
the  country,  but  still  continued  the  use  of 
the  drops,  putting  in,  as  she  assured  me, 
"two  drops  every  day  for  ten  years."  The 
whole  of  her  sclerotic  was  of  a  dirty  sepia 
tint,  most  marked  towards  the  lower  part  of 
the  globe.  The  cornea  itself  slightly  partook 
of  the  same  tint,  and  the  conjunctiva  of  the 
lower  lid,  thickened  and  vascular,  looked  as 
if  a  brush  dipped  in  liquid  sepia  had  been 
passed  over  it,  the  dull  red  color  of  the  con- 
junctiva being  only  seen  where  the  membrane 
had  formed  a  fold. 

In  another  case,  where  this  discoloration 
existed  in  a  less  marked  degree  than  in  the 
case  just  mentioned,  I  tried  the  effect  of  a 
solution  of  cyanide  of  potassium.  The  pa- 
tient was  an  intelligent  man,  and  could  tho- 
roughly understand  the  principle  of  the  treat- 
ment, which  was  to  keep  the  whole  surface 
of  stained  tissue  for  a  lengthened  period  in 
contact  with  the  fluid.  This  was  effected  by 
the  help  of  an  "eye-glass,"  and  I  told  the 
patient  to  draw  down  the  lower  lid,  and  to 
fix  it  against  the  cheek-bone  with  the  rim  of 
the  glass,  before  throwing  his  head  back. 
After  several  months  but  little  benefit  had 
resulted,  and  I  then  tried  a  solution  of  hypo- 
sulphite of  soda,  beginning  with  a  strength 
of  ten  grains  to  the  ounce  of  water — as  the 
effect  of  the  substance  was  unknown  to  me — 
and  gradually  increasing  it  up  to  a  drachm 
to  the  ounce.  The  change  effected  was  very 
slow,  but  when  I  last  saw  the  patient  the 
stain  was  barely  traceable  on  close  inspection. 


CHAPTER  IV. 

DISEASES    OF   THE   CORNEA. 

Thoroughly  to  appreciate  the  slight 
changes  in  the  cornea  which  are  capable 
of  affecting  the  sight,  the  surgeon  should 
clearly  understand  that  the  normal  con- 
dition of  the  part  consists  in  absolute 
transparency  of  its  wdiole  thickness,  and 
perfect  polish  of  its  surface.;  every  devi- 
ation from  these  conditions  is  an  evidence 
of  some  morbid  action. 

When  a  healthy  eye  is  examined  near 
a  window,  the  image  of  the  window-frame 
ought  to  be  depicted  on  the  surface  of  the 
cornea  with  the  most  perfect  sharpness 
and  clearness  of  detail.  A  slight  amount 
of  inflammation,  just  enough  to  cause 
some  thickening  of  the  epithelium,  de- 
stroys the  brilliant  polish,  and  causes  the 
image  of  the  window  to  appear  blurred 
and  dull,  and  the  lines  of  the  sash-bars 
crooked  and  wavy.  This  appearance  is 
often  important  as  giving  notice  that  in- 
flammation of  other  tissues  of  the  eye 
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may  be  going  on  ;  as  in  the  early  stage  of 
glaucoma,  where  this  dull  condition  of 
the  epithelium  is  always  to  be  seen. 


Conical  Cornea. 

(Hyperkeratosis — the  tissue  of  the  cornea  be- 
ing erroneously  supposed  to  be  in  excess  ; 
Staphyloma  cornea,  pMucidum;  Keratoconus .) 

This  curious  and  rare1  malformation 
consists  in  a  change  in  the  form  of  the 
cornea  from  a  segment  of  a  sphere  to  a 
cone,  the  transparency  of  the  part  re- 
maining unaltered.     There  seems  to  be 

[Fig.  256. 


Conical  cornea  (Wells).] 

no  peculiar  constitution  which  predis- 
poses to  the  affection.  It  is  met  with  in 
both  sexes  ;  in  persons  apparently  of  good 
general  health,  as  well  as  in  the  delicate 
and  sickly  :  nor  have  I  ever  observed  that 
any  special  employment,  or  mode  of  life, 
could  be  traced  as  the  exciting  cause. 

The  aspect  of  a  patient  with  conical 
cornea  is  so  peculiar,  that  when  once 
seen,  the  affection  can  never  afterwards 
be  overlooked.  The  eye,  viewed  in  front, 
has  a  brilliant  and  sparkling  appearance, 
as  if  a  tear  were  hanging  just  in  front  of 
the  pupil.  When  seen  in  profile,  the  con- 
ical shape  of  the  cornea  is  at  once  recog- 
nized. The  position  of  the  iris  is  un- 
changed, and  its  movements  are  perfectly 
natural ;  nor  is  any  other  tissue,  except 
the  cornea,  observed  to  be  affected.  In 
saying  that  a  conical  cornea  is  perfectly 
transparent,  I  should  modify  the  remark 
as  far  as  concerns  the  extreme  apex  of 
the  cone,  which  sometimes,  when  viewed 
closely,  presents  an  appearance  of  slight 
opacity.  In  some  cases  this  seems  due  to 
an  actual  haziness  in  the  tissue  itself ; 
but  the  appearance  is  frequently  caused 
by  mere  refraction  of  the  rays  of  light. 
There  seems  no  good  reason  for  attrib- 
uting this  slight  cloudiness  of  the  apex  of 
the  cone  to  the  friction  of  the  lids. 

1  That  the  disease  is  very  rare  may  he 
seen  by  reference  to  a  table  which  I  contrib- 
uted to  the  London  Journal  of  Medicine  (vol. 
ii.,  1850),  showing  the  number  of  cases  of 
conical  cornea  occurring  among  the  patients 
annually  received  at  the  Moorfields  Hospital 
from  1819  to  1849. 


The  apex  of  the  cone  almost  always 
corresponds  to  the  centre  of  the  cornea  ; 
but  in  very  rare  cases  it  has  been  ob- 
served to  deviate  from  this  position.  The 
deformity  usually  begins  when  the  patient 
is  between  twenty  and  thirty.  At  first 
he  grows  short-sighted,  but  as  the  change 
goes  on,  a  remarkable  refraction  of  the 
rays  of  light  is  produced  ;  the  flame  of  a 
candle  appears  surrounded  with  a  halo, 
then  it  seems  to  be  divided  into  a  multi- 
tude of  diverging  rays,  and  sometimes, 
instead  of  a  single  flame,  several  flames 
are  seen,  arranged  in  a  circle.  When  the 
last  stage  of  conical  deformity  has  been 
reached,  the  patient  cannot  read,  even  at 
the  shortest  focus. 

In  the  few  cases  in  which  conical  cor- 
neffi  have  been  dissected,  the  apex  of  the 
cone  has  been  found  very  much  thinned. 
The  mode  in  which  the  disease  originates 
is  at  present  quite  unexplained  ;  and  in 
proportion  to  the  obscurity  which  attends 
its  cause  have  arisen  the  most  varied  sug- 
gestions for  its  treatment.  Repeated 
evacuations  of  the  aqueous  humor,  the 
same  operation  followed  by  pressure  on 
the  cornea,  removal  of  the  lens  by  ex- 
traction or  solution, — these,  and  perhaps 
other  forms  of  operation,  were  formerly 
tried,  but  without  benefit. 

About  thirty-three  3-ears  ago,  Tyrrell 
tried  the  effect  of  displacing  the  pupil 
towards  the  corneal  margin.  With  the 
blunt  hook  he  invented,  he  drew  out  a 
small  piece  of  the  iris,  and  cut  it  off,  leav- 
ing a  portion  of  the  cut  tissue  entangled 
in  the  wound.  His  object  was  to  bring 
the  pupil  opposite  the  flatter  portion  of 
the  cone  ;  but  the  result  did  not  answer 
his  expectations.  A  better  form  of  this 
operation  has  been  lately  devised,  where- 
by the  pupil  is  transformed  into  a  long 
narrow  chink,  reaching  quite  across  the 
cornea.  A  small  wound  is  made  close  to 
the  corneal  margin,  a  blunt  hook  or  fine 
forceps  is  introduced,  and  the  pupillary 
portion  of  the  iris,  having  been  drawn 
out,  is  tied  with  a  fine  ligature.  (See 
Iridodesis. ) 

At  a  later  period,  when  the  corneal 
wound  is  healed,  and  the  aqueous  humor 
retained,  a  similar  operation  is  performed 
on  the  opposite  side  of  the  cornea.  This 
operation  should,  I  think,  be  limited  to 
those  extreme  cases  of  conical  deformity 
which  cannot  be  palliated  by  any  optical 
contrivance. 

Slight  cases  are  sometimes  benefited  by 
deeply  concave  glasses ;  but  in  the  com- 
plete stage  of  the  disease,  the  sight  is  lit- 
tle, if  at  all,  aided  by  glasses  of  any  kind. 
A  small  aperture,  like  a  pin-hole,  in  a 
metallic  plate,  held  close  to  the  eye,  will 
in  most  cases  of  confirmed  conical  de- 
formity enable  a  patient  to  read  at  a  focus 
of  five  or  six  inches,  who  previously  had 
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been  unable  to  discern  a  letter.  If,  in- 
stead of  a  hole,  a  slit,  about  three-quarters 
of  an  inch  long  and  the  thirtieth  of  an 
inch  wide,  be  made  in  a  metallic  plate 
fixed  into  a  spectacle-frame,  a  consider- 
able extent  of  lateral  vision  is  obtained, 
without  any  necessity  for  moving  the 
head  in  the  wa}'  which  is  necessary  when 
objects  are  viewed  merely  through  a  small 
circular  aperture.  It  was  the  benefit  de- 
rived from  this  slit  in  a  metallic  dia- 
phragm which  suggested  the  operation  of 
iridodesis,  just  described. 

[The  defective  vision  in  conical  cornea 
is  due  chiefly  to  irregular  astigmatism, 
which  is  not  correctable  with  glasses  ;  but 
there  is  usually,  also,  more  or  less  regular 
astigmatism,  by  the  careful  correction  of 
which  vision  may  sometimes  be  greatly 
improved.  No  operative  treatment  of 
this  affection  is  altogether  satisfactory, 
though  several  operations  have  been  re- 
commended by  high  authorities.  The 
safest  is  an  iridectomy  performed  with 
the  view  of  diminishing  intra-ocular  ten- 
sion, and,  at  the  same  time,  extending 
the  pupil  to  the  less  distorted  part  of  the 
cornea.  Groefe  formed  an  eschar  by  remov- 
ing a  superficial  piece  from  the  apex  of 
the  cone  with  a  narrow  knife,  and  apply- 
ing the  "  mitigated  stick"  of  nitrate  of 
silver  to  the  exposed  surface.  The  use  of 
the  actual  cautery,  by  means  of  a  small, 
probe-pointed  iron  or  "the  end  of  a  strabis- 
mus hook,  has  been  recommended.  Bader 
excises  a  small  elliptical  flap  from  the 
apex  of  the  cone.] 

Quite  ineffectual  have  been  the  lotions, 
the  drops,  the  escharotics,  which  have 
been  used  in  every  possible  variety. 
Their  employment  was  justified  by  the 
expectation  that  local  astringents  might 
induce  contraction  in  the  tissue  of  the 
cornea ;  and  if  they  failed  to  do  this, 
they  at  least,  if  carefully  used,  could  do 
no  harm  to  the  patient's  system.  But  a 
plan  of  treatment  was  devised  some  years 
ago,  which  appears  to  be  so  utterly  ir- 
rational, and  is  so  fraught  with  mis- 
chief to  the  digestion  and  general  health 
of  the  patient,  that  I  cannot  quit  the 
present  subject  without  a  few  words  of 
warning  against  it.  The  plan  consists  in 
giving  the  patient  a  grain  of  tartar- 
emetic,  or  a  scruple  of  sulphate  of  zinc, 
together  with  two,  three,  or  four  drachms 
of  sulphate  of  magnesia,  every  day  for  a 
year,  or  even  longer.  How  any  patients 
could  be  found  willing  to  submit  to  such 
treatment  is  perfectly  astonishing.  I 
have,  however,  seen  several  who  had  done 
so.  One  poor  woman  had  punctually  fol- 
lowed out  this  "  emeto-purgative  plan" 
for  one  whole  year,  and  for  nine  years 
longer  had  taken  the  mixture  at  intervals. 
She  was  a  martyr  to  dyspepsia,  as  might 
well   be    imagined,   and    utterly  broken 


down  in  general  health.     Her  cornea?  re- 
mained conical. 


Arcus  Senilis. 

This  term  is  by  no  means  well  chosen, 
for  the  change  in  cornea  which  it  implies 
commences  long  before  old  age  can  be 
said  to  have  arrived,  and  by  the  time  the 
patient  has  reached  the  age  of  sixty  or 
seventy  the  arc  has  usually  been  con- 
verted into  a  complete  circle.  Several 
years  ago,  Canton  described  the  appear- 
ance as  beiug  due  to  a  fatty  degeneration 
of  the  peripheral  portion  of  the  cornea  ; 
and  the  term  "arcus  adiposus"  would 
therefore  be  well  applied  to  its  early  stage, 
and  "annulus  adiposus"  to  that  condi- 
tion in  which  the  white  ring  completely 
encircles  the  cornea.  In  many  persons 
past  forty  years  of  age,  in  some  even  at  a 
much  earlier  period,  an  opaque  whitish 
crescent  may  be  observed  skirting  the 
margin  of  the  cornea,  either  at  its  upper 
or  lower  part.  This  opaque  crescent  is 
the  commencement  of  the  so-called  "ar- 
cus senilis ;"  and  on  close  inspection  it 
will  be  seen  that  the  opacity  is  not  an  ex- 
tension of  the  white  tissue  of  the  sclerotic 
into  that  of  the  cornea,  but  that  a  narrow 
interval  of  partially  clear  cornea  always 
intervenes  between  the  two  opaque  struc- 
tures. In  some  old  persons,  the  circle 
assumes  a  chalky  whiteness,  and  presents 
a  very  striking  appearance. 

"Arcus  senilis"  is  considered  by  some 
observers  to  indicate  the  coexistence  of 
fatty  degeneration  of  the  heart.  As  far  as 
the  e}re  itself  is  concerned,  the  change  can 
be  considered  as  of  very  little  importance. 
It  certainly  does  not,  as  has  been  as- 
serted, in  any  way  contra-indicate  the 
operation  of  cataract  b}'  extraction ;  for 
I  have  many  times  carried  my  section 
through  a  strongly-marked  "  arcus  seni- 
lis," and  the  wound  has  become  quickly 
and  firmly  united. 


Inflammation  of  the  Cornea. 

{Keratitis;  Corneitis.  The  former  of  these 
terms — from  xepa-Ti-rric,  horny — is  undoubt- 
edly preferable  to  Corneitis,  which  is  nei- 
ther Greek  nor  Latin.) 

The  healthy  cornea,  as  I  have  already 
observed,  is  of  the  most  perfect  transpa- 
rency, and  its  surface  smooth  and  brilliant 
in  the  highest  degree.  These  qualities 
are  lost  as  soon  as  the  part  becomes  in- 
flamed ;  a  general  haziness  overspreads 
the  whole  structure,  and  the  surface  looks 
like  a  steamy  glass. 

If  the  inflammation  be  acute,  a  cres- 
centic  plexus  of  vessels  will  be  seen  pass- 
ing from  the  edge  of  the  cornea  for  some 


68 


DISEASES    OF    THE    EYE 


little  distance — a  line  or  more — into  its 
substance.  These  vessels  are  so  fine,  and 
so  closely  set  together,  that  they  produce 
the  appearance  of  a  small  patch  of  blood 
smeared  upon  the  surface  of  the  cornea. 
With  a  lens  of  an  inch  focus,  the  indi- 
vidual vessels  composing  the  plexus  may 
be  identified.  The  characteristic  plexus 
sometimes  involves  a  third  or  even  a  half 
of  the  corneal  circumference. 

A  zone  of  pink  vessels  is  always  seen 
in  the  sclerotic  adjacent  to  the  cornea, 
whenever  any  form  of  active  keratitis  is 
present  ;  this  sclerotic  zone  also  exists 
whenever  the  iris  is  inflamed.  It  is  there- 
fore always  to  be  regarded  as  an  impor- 
tant sign.  As  acute  keratitis  advances, 
some  portion  of  the  hazy  cornea  may  be- 
come more  decidedly  opaque,  and  of  a 
pale-yellow  tint  ;  this  shows  that  soften- 
ing is  going  on,  which  may  lead  to  actual 
giving  way  of  the  part.  Intolerance  of 
light  and  abundant  secretion  of  tears  ac- 
company keratitis.  The  larger  venous 
trunks  of  the  conjunctiva  become  full  and 
distended,  but  there  is  an  absence  of  that 
fine  vascular  network  in  the  conjunctiva 
which  characterizes  ophthalmia. 

One  eye  is  usually  attacked  at  a  time, 
but  the  other  may  sooner  or  later  become 
involved,  and  it  very  often  happens  that 
the  second  eye  becomes  inflamed  just  as 
the  first  is  recovering. 

Children  and  young  persons  are  the 
most  frequent  subjects  of  keratitis,  and 
the  disease  is  rare  after  the  age  of  twent}\ 
The  subjects  of  it  are  usually  of  a  weakly, 
irritable  constitution,  often  pale  andanee- 
mic  ;  in  some  cases  presenting  the  swollen 
cervical  glands  and  other  marks  of  scro- 
fula. 

The  prognosis  is  favorable  in  propor- 
tion as  the  patient  is  young,  and  is  seen 
at  an  early  stage  of  the  disease. 

The  mischievous  and  too  common  prac- 
tice of  keeping  such  patients  confined  to 
darkened  rooms  often  induces  a  morbid 
irritability  of  the  nervous  system,  and  an 
intolerance  of  light,  which  is  still  farther 
aggravated  by  the  irritating  drops  so  un- 
sparingly applied  to  eyes  affected  with 
corneal  inflammation. 

Under  judicious  management  a  case  of 
keratitis  occurring  in  a  child  may  some- 
times pass  off  without  leaving  a  trace  of 
opacity.  But  when  the  disease  occurs 
after  puberty,  and  is  severe  and  obstinate, 
perfect  transparency  is  hardly  ever  re- 
stored, and  the  cornea  remains  ever  after- 
wards rather  more  convex  than  natural, 
and  very  faintly  mottled  with  opacities 
and  partially  transparent  interstices. 
These  opacities  resulting  from  long-con- 
tinued keratitis,  without  ulceration,  re- 
quire to  be  thoroughly  understood  ;  for 
the  surgeon  who  has  not  made  himself 
familiar  with  their  appearance  will  be 


sure  to  overrate  the  patient's  powers  of 
sight.  It  seems  as  if  long-continued 
keratitis  in  patients  who  have  passed 
childhood  were  attended  with  some  pecu- 
liar change  in  the  fibres  of  the  cornea, 
whereby  those  portions  which  present 
only  the  slightest  traces  of  opacity  be- 
come, from  irregular  refraction  of  the 
rays  of  light,  unable  to  transmit  a  clear 
and  well-defined  image  of  objects. 

Treatment. — I  have  already  alluded  to 
the  constitutional  peculiarities  commonly 
met  with  in  patients  who  are  the  subjects 
of  keratitis.  They  are  in  every  way  un- 
fitted to  endure  the  "antiphlogistic" 
measures  recommended  in  so  many  works 
on  eye-diseases.  The  diet  should  be  nu- 
tritious and  abundant,  but  not  given  in 
such  quantities  as  to  oppress  the  stomach 
and  impair  digestion.  Very  young  chil- 
dren are  almost  always  better  without 
beer  or  wine.  The  former  should  be  given 
to  older  children  once  a  day  if  they  have 
been  accustomed  to  it  ;  but  wine  can  only 
be  required  by  children  suffering  from 
extreme  debility  ;  in  ordinary  cases  it 
hurries  the  circulation,  and  increases  the 
general  irritability  of  the  nervous  system. 
Of  course  the  condition  of  the  bowels  is 
to  be  carefully  attended  to  ;  and  where 
the  state  of  the  biliary  and  other  secre- 
tions may  demand  the  use  of  mercury,  an 
occasional  close  of  calomel — one  or  two 
grains,  with  or  without  a  proportionate 
quantity  of  rhubarb— is  to  be  given  ;  but 
anything  like  a  mercurial  course  is  to  be 
avoided.  Iron  is,  of  all  substances,  the 
most  beneficial  in  cases  of  genuine  kera- 
titis, but  it  frequently  fails  in  consequence 
of  being  given  in  too  large  doses,  and  for 
too  long  a  time  without  any  pause.  The 
tinctura  ferri  sesquichloridi  is  the  form  I 
usually  prefer,  giving  it  invariably  di- 
rectly after  food,  or  even  during  a  meal, 
and  in  doses  varying,  according  to  age, 
from  five  to  twelve  drops  twice  a  day. 
The  syrupus  ferri  iodidi  is  sometimes 
useful.  Occasional!}',  when  the  patient  is 
feeble,  ill-nourished,  or  of  phthisical  tend- 
ency, cod-liver  oil  may  be  given  as  well  as 
the  iron,  or  even,  for  a  time,  instead  of  it. 

Counter-irritation,  by  means  of  small 
blisters  to  the  temples,  is  often  valuable 
in  combating  the  intolerance  of  light ; 
and  tincture  of  iodine,  applied  to  the  skin 
of  the  lids,  also  conduces  to  the  same  end, 
and  is  preferable  to  blisters  in  patients  of 
extreme  delicacy  of  constitution. 

Inflammation  of  the  cornea  is  essen- 
tially a  tedious  disease,  and  the  surgeon 
must  often  wait  patiently  for  weeks,  and 
even  months,  before  the  transparency  of 
the  part  is  restored.  Hence  it  will  be  seen 
how  necessary  it  is  to  give  the  tonic  medi- 
cines in  small  doses,  such  as  the  patient 
can  go  on  with  for  a  considerable  period, 
instead  of  attempting  to  conquer  the  dis- 
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ease  at  once  by  giving  large  doses,  which 
cannot  be  persevered  in  without  derange- 
ment to  the  stomach  and  liver. 

Warm  fomentations,  night  and  morn- 
ing, or  steaming  the  eyes  over  hot  water, 
will  usually  be  found  to  allay  their  irrita- 
bility ;  but  all  stimulating  lotions  and 
drops  do  harm.  [The  most  grateful  and 
useful  application  is  atropia.] 

How  any  one  who  has  seen  much  oph- 
thalmic practice  can  recommend  the  ap- 
plication of  solid  nitrate  of  silver  to  the 
conjunctiva  in  cases  of  keratitis,  I  cannot 
comprehend.  The  same  substance  in  so- 
lution, and  the  sulphates  of  copper  and 
zinc,  are  also  frequently  employed,  and 
sometimes  the  ointments  of  the  nitrate 
and  nitrico-oxide  of  mercury  are  added, 
as  if  on  purpose  to  increase  the  irritation 
already  existing. 

"  Scrofulous  or  Strumous  Ophthal- 
mia" (so  called).    [Phlyctenular 

Keratitis.] 

At  page  53  I  have  observed  that  the 
well-known  disease  commonly  called  Scrof- 
ulous Ophthalmia  (Phlyctcenular  Ophthal- 
mia of  Mackenzie)  derives  all  its  impor- 
tance from  the  fact  that  the  cornea  is 
implicated  ;  and  I  therefore  proposed  to 
separate  the  disease  from  the  group  of 
conjunctival  inflammations,  to whichalone 
the  term  "  Ophthalmia"  strictly  belongs, 
and  to  treat  of  it  under  the  head  of  In- 
flammation of  the  Cornea. 

It  specially  attacks  children,  but  cer- 
tainly is  not  always  confined  to  those  of 
scrofulous  constitution  ;  at  least  it  is  met 
with  where  there  is  no  evidence  of  tuber- 
cular disease.      The  most  striking  symp- 

[Fig.  257. 


Phlyctenular  keratitis  (Jones).] 

torn  is  extreme  intolerance  of  light  {pho- 
tophobia), and  general  irritability  of  the 
eyes  and  of  the  whole  system.  The  local 
affection  of  the  cornea  shows  itself  either 
in  a  small  whitish  elevation  {phlyctamula), 
or  an  ulcer.  In  either  case  a  long  plexus 
of  vessels  runs  from  the  corneal  margin 


to  the  morbid  spot.  This  long  plexus  or 
lash  of  vessels  is  quite  diagnostic  of  the 
disease  [Fig.  257].  It  is  sometimes  seen 
when  the  rest  of  the  cornea  is  almost 
clear,  but  more  commonly  there  are  sev- 
eral phlyctsenulse  or  ulcers,  and  the  whole 
of  the  cornea  is  more  or  less  hazy.  The 
intolerance  of  light  I  have  mentioned,  as 
being  characteristic  of  the  disease,  causes 
violent  spasm  of  the  orbicularis  palpe- 
brarum, which  is  increased  when  the  sur- 
geon makes  any  attempt  to.  examine  the 
eyes.  The  intolerance  is  often  much  in- 
creased by  the  too  common  but  most  inju- 
dicious practice  of  keeping  the  patients 
in  dark  rooms.  After  many  hours  of 
darkness,  the  sudden  admission  of  light 
is  of  course  extremely  painful.  If  the  in- 
tolerance is  very  great,  or  the  child  too 
young  to  be  open  to  persuasion,  the  ex- 
amination must  be  made  by  means  of  the 
wire  speculum.  [The  examination,  in 
such  cases,  may  be  made  much  easier  for 
both  patient  and  surgeon  by  etherization.] 

The  pain  caused  by  exposure  to  light 
is  often  out  of  all  proportion  to  the  extent 
of  corneal  disease.  In  some  extreme 
cases  the  surgeon  is  surprised  to  find 
merely  a  small  whitish  elevation  {phlyc- 
tcenula),  or  an  ulcer  the  size  of  a  pin's 
head,  with  the  characteristic  streak  of 
vessels  reaching  to  it  from  the  edge  of  an 
almost  clear  cornea. 

In  true  cases  of  this  form  of  kera- 
titis there  is  hardly  any  increase  in  the 
mucous  secretion  from  the  conjunctiva, 
but  the  flow  of  tears  is  profuse,  and  they 
gush  out  each  time  the  lids  are  separated. 
There  is  a  more  or  less  marked  zone  of 
vessels  in  the  sclerotic  immediately  around 
the  cornea,  but  no  general  redness  of  the 
globe,  the  chief  increase  of  vascularity  be- 
ing due  to  distension  of  the  larger  veins 
of  the  conjunctiva.  The  lids  are  often 
raw  and  excoriated  at  the  edges,  and  the 
outer  commissure  is  inclined  to  crack  and 
bleed.  Swollen  and  fissured  lips  and  alse 
nasi,  excoriations  and  cracks  behind  the 
ears,  eczema  on  various  parts  of  the  face, 
and  eruptions  on  the  scalp,  are  occasion- 
ally found  to  accompany  this  disease  of 
the  eyes  in  the  more  severe  and  long- 
continued  cases. 

Treatment. — Both  the  skill  and  patience 
of  the  surgeon  are  often  severely  tried  by 
these  cases,  especially  if  they  have  been 
neglected,  or  treated  injudiciously,  before 
coming  into  his  hands.  Long-continued 
doses  of  mercury,  seclusion  in  dark  rooms 
involving  the  loss  of  air  and  exercise,  and 
too  much  of  food  and  stimulants,  are  the 
common  sources  of  unsuccess  as  regards 
general  management,  whilst  the  local  ap- 
plication is  too  often  just  that  which  is 
most  hurtful — namely,  nitrate  of  silver. 

Under  the  head  of  Catarrhal  Ophthal- 
mia I  have  spoken  of  the  valuable  prop- 
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erties  of  this  substance  in  solution,  in 
cases  where  the  inflammation  is  limited 
to  the  conjunctiva  ;  and  I  have  also  men- 
tioned how  beneficially  the  application  of 
the  solid  nitrate  acts  in  arresting  the 
rapid  ulceration  of  the  cornea  in  purulent 
or  gonorrhoeal  ophthalmia.  But  the  too 
common  practice  of  dropping  in  a  solu- 
tion of  the  nitrate  in  cases  where  the  cor- 
nea is  attacked  either  with  phlyctenular 
or  ulcers,  is  most  mischievous,  and  often 
prevents  the  cure  of  a  case  which  in  other 
respects  may  have  been  judiciously 
treated. 

I  have  said  that  children  attacked  with 
this  disease  should  by  no  means  be  shut 
up  in  dark  rooms.  Light  is  as  essential 
to  the  health  of  animals  as  of  plants,  and 
all  inconvenience  from  bright  light  can  be 
averted  by  the  use  of  a  large  shade,  or  in 
elder  children  by  a  pair  of  tinted  spectacles. 
Out  of  doors  a  blue  or  green  veil  may  be 
added.  Moderate  exercise  in  the  open  air 
should  be  taken  whenever  the  weather  is 
mild  and  dry,  and  sea-air  is  generally  the 
most  desirable,  provided  the  place  selected 
be  not  too  bleak  and  windy.  I  have  al- 
luded to  the  ill  effects  of  too  much  food 
and  stimulants  ;  but  in  doing  so,  I  would 
not  be  supposed  to  recommend  low  diet : 
on  the  contrary,  there  should  be  an  abun- 
dance of  nutritious,  easily-digested  food. 
My  remark  was  directed  against  that  per- 
nicious practice  of  stuffing  young  children 
with  more  animal  food  than  the  stomach 
can  properly  digest,  and  over-exciting 
their  irritable  circulation  with  wine  and 
beer,  as  if  their  disease  could,  as  it  were, 
be  taken  by  storm  and  extinguished  by 
mere  eating  and  drinking.  Of  course 
there  are  exceptional  instances  of  very 
weakly  children  who  require  a  small 
quantity  of  wine  ;  but,  as  a  rule,  beer  is 
preferable  at  an  early  age,  and  to  those 
unaccustomed  to  stimulants  pure  milk 
will  often  be  found  of  far  more  service. 

With  respect  to  drugs,  I  know  of  noth- 
ing so  useful  as  iron  in  cases  of  keratitis, 
whether  attended  with  phlyctenular  or 
ulcers.  It  may  be  given  alone,  or  in  com- 
bination with  quinine,  according  to  cir- 
cumstances. The  reason  why  iron  is  so 
often  ineffectually  prescribed  in  this  dis- 
ease and  in  many  others,  appears  to  me 
to  be,  that  it  is  given  in  too  large  doses 
and  at  wrong  times.  The  form  I  prefer 
is  the  tinctura  ferri  sesquichloridi,  in  doses 
of  5, 10,  or  12  drops,  twice  or  thrice  a  day, 
to  children  ranging  from  five  to  fifteen 
j^ears  of  age.  It  is  best  taken  in  water, 
and  always  immediately  after  a  meal. 
Weakly  children  may  at  the  same  time 
take  with  advantage  cod-liver  oil.  Every 
fortnight  or  so  the  iron  may  be  discontin- 
ued for  a  couple  of  days,  and  if  the  bowels 
have  become  confined,  or  the  liver  appear 
to  be  deranged,  a  mild  aperient  may  then 


be  taken,  with  half  a  grain,  a  grain,  or 
two  grains  of  calomel,  according  to  age 
and  constitution. 

Of  local  applications  none  are  so  gener- 
ally employed  as  blisters  ;  and  no  doubt, 
when  used  judiciously,  they  are  very  ser- 
viceable in  subduing  that  intolerance  of 
light  which  is  one  of  the  most  distressing 
features  of  the  disease.  But  here  again  a 
great  mistake  is  frequently  made  in  ap- 
plying blisters  of  too  large  a  size,  and 
without  sufficiently  discriminating  be- 
tween those  constitutions  that  will  and 
those  that  will  not  bear  them. 

In  feeble  anaemic  subjects  a  blister,  even 
of  small  size,  will  often  produce  consider- 
able depression  ;  and  in  very  young  chil- 
dren with  irritable  skin,  will  bring  out  a 
troublesome  eczematous  eruption.  The 
best  effect  is  produced  bjr  applying  blisters 
the  size  of  a  shilling  or  a  florin  to  the 
temple,  allowing  the  part  to  heal  quickly, 
and  repeating  the  blister  when  the  cuticle 
is  reproduced  at  the  end  of  a  week  or  ten 
days.  A  more  rapid  form  of  counter-irri- 
tation is  that  produced  by  undiluted  tinc- 
ture of  iodine,  painted  on  the  skin  of  the 
upper  lid.  This  may  be  repeated  as  often 
as  the  skin  recovers  its  natural  condition. 

The  lids  may  be  bathed  night  and  morn- 
ing with  warm  water,  or  the  steam  of  hot 
water  may  be  allowed  to  play  against 
them,  which  avoids,  the  mechanical  irri- 
tation of  rags  or  sponges. 

Spermaceti-ointment,  or  fresh  olive-oil, 
may  be  smeared  along  the  eyelashes  at 
bedtime.  Lotions  of  acetate  of  lead,  or 
alum,  two  or  three  grains  to  the  ounce  of 
water,  are  sometimes  useful  where  there 
is  on  the  cornea  merely  a  small  opaque 
patch  (phlyctama),  with  the  characteristic 
lash  of  vessels  running  to  it ;  but  when- 
ever an  ulcer  exists  lead-lotions  are  im- 
proper, as  the  carbonate  of  lead,  which  is 
precipitated  from  them,  is  liable  to  form 
an  insoluble  white  deposit  in  the  cicatrix. 

Leeches  always  do  harm  in  cases  of 
true  keratitis  with  ulceration  of  the  cor- 
nea. The  barbarous  proceeding  termed 
"scarification  of  the  lids,"  is,  I  hope,  so 
nearly  obsolete  as  not  to  require  notice. 

To  get  rid  of  the  plexus  of  vessels  run- 
ning from  the  edge  of  the  cornea  to  the 
phlyctamula  or  ulcer  on  its  surface,  it  has 
been  gravely  proposed  that  the  vessels 
should  be  cut  across  with  a  lancet.  This 
is,  indeed,  beginning  at  the  wrong  end. 
"  TJbi  stimulus,  ibi  affluxus;"  so  long  as  an 
irritable  patch  of  deposit,  or  an  ulcer  ex- 
ists, so  long  will  an  irregular  supply  of 
blood  be  sent  thither.  Heal  the  ulcer,  or 
get  rid  of  the  irritability  of  the  cornea,  by 
constitutional  means,  and  the  plexus  of 
vessels  will  vanish. 

The  opacities  remaining  after  a  long- 
continued  attack  of  scrofulous  ophthalmia 
are,  to  a  certain  extent,  permanent ;  that 
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is  to  say,  if  they  result  from  the  healing 
of  ulcers.  But  if  the  ulcer  be  superficial 
and  the  child  very  young,  it  is  surprising 
to  see  how  faint  a  trace  remains  in  after- 
life, to  mark  the  site  of  the  cicatrix. 

[The  treatment  of  this  form  of  phlyc- 
tenular ophthalmia  is  much  the  same  as 
that  of  phlyctenular  conjunctivitis.  (See 
page  52.)  Astringents  are  not  usually 
well  borne,  and  reliance  is  to  be  placed 
chiefly  upon  atropiaand  calomel  powder.] 


Syphilitic  Keratitis. 

It  is  to  the  careful  observations  of 
Hutchinson,  that  we  owe  the  true  knowl- 
edge of  this  remarkable  form  of  corneal 
inflammation.  IsTot  that  he  detected  a' 
disease  which  had  never  been  seen  be- 
fore ;  on  the  contrary,  it  was  in  patients 
who  might  have  been  selected  as  afford- 
ing typical  specimens  of  "strumous  oph- 
thalmia" that  he  first  declared  the  mor- 
bid appearances  to  be  due,  not  to  scrof- 
ula, but  to  inherited  syphilis.  He  named 
the  disease  "  chronic  interstitial  kerat- 
itis;" but  I  think  we  may  fairly  substi- 
tute the  shorter  term  syphilitic.  No  con- 
fusion can  arise  from  thus  naming  the 
disease,  because  there  is  no  special  form 
of  corneal  inflammation  connected  with 
acquired  syphilis,  the  chronic  interstitial 
form  being  met  with  exclusively  as  a  se- 
quela of  an  inherited  taint. 

The  subjects  of  this  form  of  keratitis 
are  children  and  young  persons  from  five 
to  eighteen  years  of  age,  and  most  fre- 
quently it  is  an  eldest  child  that  comes 
under  observation.  The  disease  begins 
at  the  centre  of  one  cornea,  in  the  form 
of  a  diffused  haziness,  like  that  of  ground 
glass.  Very  soon  whitish  dots  appear  in 
the  midst  of  the  haze,  not  on  the  surface, 
but  in  the  very  substance  of  the  cornea. 
These  dots  generally  run  together,  and 
thus  increase  the  amount  of  central 
opacity.  At  first  there  is  but  little  at- 
tendant vascularity  of  the  sclerotic  and 
conjunctiva,  but  as  the  central  opacity 
becomes  more  mai'ked,  these  tissues  be- 
come reddened,  and  a  fine  plexus  of  ves- 
sels spreads  on  the  cornea  itself,  and 
gradually  pervades  the  opaque  portion, 
affecting  the  upper  and  central  part  of 
the  cornea  in  preference  to  its  lower  half. 
Throughout  the  whole  course  of  the  dis- 
ease there  is  no  tendency  to  ulceration. 

Usually  within  about  two  months — or 
it  may  be  much  earlier — the  other  cornea 
begins  to  be  affected,  the  disease  com- 
mencing, as  in  the  eye  first  attacked,  by 
a  central  haziness. 

The  vascularity  of  the  cornea,  when 
the  disease  is  at  its  height,  is  wholly  un- 
like that  which  attends  granular  lids,  and 
other  chronic  forms  of  keratitis.     Iu  the 


latter  the  vessels  are  large  and  super- 
ficial, whereas  in  the  disease  now  under 
consideration  they  penetrate  the  cornea 
so  deeply,  and  are  so  fine  and  closely  set 
together,  that  the  effect  produced  is  that 
of  a  tissue  infiltrated  with  blood. 

"  In  almost  all  cases  the  subjects  of  this 
keratitis,"  says  Hutchinson,  "present  a 
very  peculiar  physiognomy,  of  which  the 
most  striking  signs  are,  a  coarse  flabby 
skin,  pits  and  scars  on  the  face  and  fore- 
head, cicatrices  of  old  fissures  at  the  an- 
gles of  the  mouth,  sunken  bridge  to  the 
nose,  and  a  set  of  permanent  teeth  pecu- 
liar for  their  smallness,  bad  color,  and 
vertically  notched  edges."  He  adds: 
"As  diagnostic  of  hereditary  syphilis, 
various  peculiarities  are  often  presented 
by  the  other  teeth,  especially  the  canines, 
but  the  upper  central  incisors  are  the  test- 
teeth.  When  first  cut,  these  teeth  are 
usually  short,  and  the  cutting  edge  is  nar- 
row from  side  to  side,  and  very  thin. 
After  a  while  a  crescentic  portion  from 
their  edge  breaks  away,  leaving  a  broad, 
shallow,  vertical  notch,  which  is  perma- 
nent for  some  years,  but  between  twenty 
and  thirty  usually  becomes  obliterated  by 
the    premature    wearing    down    of    the 

tooth." "I  have  not  met 

with  a  single  example  of  well-character- 
ized interstitial  keratitis  in  which  the 
teeth  were  of  normal  size  and  shape." 

More  extensive  experience  has  caused 
Mr.  Hutchinson  to  modify  this  last  re- 
mark, and  he  mentions  several  excep- 
tional cases  in  which  all  the  appearances 
of  syphilitic  keratitis  were  present,  in  as- 
sociation with  well-formed  teeth. 

One  very  remarkable  instance  of  ke- 
ratitis— I  think  the  severest  I  ever  saw — 
occurred  in  my  own  practice,  in  a  young 
lady  whose  teeth  were  quite  remarkable 
for  soundness  and  symmetry  ;  but  in  her 
the  peculiar  physiognomy  was  well 
marked,  and  her  history  completely  con- 
firmed the  fact  of  her  inherited  syphilis. 
I  have  also  seen  some  striking  cases,  in 
which  patients  with  well-formed  features, 
and  clear  and  ruddy  complexions,  had 
strongly-marked  syphilitic  keratitis ;  but 
their  teeth  were  more  or  less  affected. 
We  may  therefore  meet  with  severe  syphi- 
litic keratitis  in  patients,  with  healthy 
physiognomy  and  deformed  teeth;  or— 
still  more  rarely — in  those  with  faultless 
teeth  and  the  syphilitic  cast  of  features  ; 
but  to  find  the  true  form  of  keratitis  in 
connection  with  both  good  teeth  and  good 
complexion  also,  is,  I  think,  next  to  im- 
possible. 

I  frequently  notice  that  medical  men 
who  have  not  read  Hutchinson's  careful 
descriptions,  but  have  only  heard  of 
"  notched  teeth,"  expect  to  find  serrated 
edges,  such  as  one  so  often  sees  in  newly- 
cut  healthy  incisors.     "  Serrated,"  how- 
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ever,  implies  a  series  of  notches.  A 
single  notch  is  that  to  which  Hutchinson 
first  drew  attention,  and  the  following- 
figure,  copied  from  his  work,  Avill  at  once 
show  the  reader  what  he  is  to  look  for. 

Fig.  258. 


Teeth  in  inherited  syphilis. 

In  adults  the  notch  often  becomes  worn 
away,  but  even  then  the  tooth  retains  a 
characteristic  shape.  I  liken  it  to  that  of 
a  screw-driver,  being  wide  at  the  base, 
where  it  joins  the  gum,  and  narrow  at  its 
cutting  edge  ;  while  its  lateral  edges  are 
thick  and  rounded.  The  lower  incisors 
never  lose  their  peculiar  form,  which  is 
more  or  less  cylindrical,  and  they  are 
commonly  wider  apart  than  healthy  teeth. 

It  must  be  always  borne  in  mind  that 
these  syphilitic  peculiarities  in  the  teeth 
are  only  met  with  in  the  permanent  set. 
The  first  set  are  not  notched,  but  they  are 
usually  stunted  and  prone  to  premature 
decay. 

Treatment. — A  combined  specific  and 
tonic  plan  is  advocated  by  Hutchinson,  as 
being  more  efficacious  than  one  exclu- 
sively tonic,  and  he  advises  the  cautious 
use  of  mercurials  and  iodides.  He  pre- 
fers to  administer  the  mercury  by  rub- 
bing in  the  milder  ointment,  always 
avoiding  ptyalism,  and  gives  internally 
iodide  of  potassium  and  iodide  of  iron. 

I  believe  iron,  under  some  form  or 
other,  to  be  the  one  drug  needful.  It 
should  be  given  in  small  doses,  because 
the  cure  is  necessarily  very  slow,  and  the 
medicine  must  therefore  be  continued  for 
many  months.  An  occasional  small  dose 
of  calomel — a  grain  or  so  once  a  fort- 
night—is requisite  to  prevent  the  iron 
deranging  the  liver,  but  I  do  not  think 
" a  mercurial  course,"  as  it  is  termed, 
necessary  or  beneficial.  The  forms  of  iron 
I  prefer  are  the  tincture  ferri  sesquiehlo- 
ridi,  and  syrup,  ferri  iodidi.  For  a  young 
child  six  or  seven  years  of  age,  eight  or 
ten  drops  of  the  tincture,  given  once  a 
clay  immediately  after  a  meal,  will  be  a 
full  dose  ;  each  fortnight  it  may  be  left  off 
for  a  day  or  two,  and  a  grain  of  calomel 
given.  Even  for  patients  sixteen  or 
eighteen  years  old,  the  dose  of  the  tinc- 
ture need  never  exceed  fifteen  or  twenty 
drops. 

Good  diet,  pure  air,  and  all  things 
calculated  to  improve  the  condition  of 
the  blood  and  tissues,  are  of  the  utmost 
importance  in  treating  the  cachectic  sub- 
jects of  inherited  syphilis.  The  surgeon 
must  ever  bear  in  mind  that  the  severer 


forms  of  syphilitic  keratitis  require  a  very 
long  time  for  their  cure.  A  bad  case  will 
require  a  year  or  even  longer,  and  the 
friends  of  the  patient  ought"  at  the  very 
first  to  clearly  understand  this.  A  rapid 
cure  is  quite  impossible.  If  only  the 
vascularity  of  the  cornea  disappears,  and 
from  month  to  month  the  part  becomes 
less  opaque,  the  very  worst  case  may 
terminate  satisfactorily.  It  is,  however, 
unreasonable  to  expect  that  in  very  se- 
vere cases  absolute  transparency  of  the 
cornea  will  ever  be  attained. 

[The  most  useful  remedies  are  iodide 
of  potash,  iodide  of  iron,  and  cod-liver 
oil.  Bichloride  of  mercury  maj-  some- 
times be  given  with  advantage  in  very 
small  doses,  not  too  long  continued.  Dust- 
ing calomel  on  the  cornea  occasionally  is 
thought  by  some  surgeons  to  hasten  the 
disappearance  of  the  opacity.  The  ob- 
jection to  the  use  of  calomel  in  this  way 
when  iodide  of  potash  is  being  adminis- 
tered internally,  on  the  ground" that  it  is 
converted  into  iodide  ot  mercury  by  the 
iodine  in  the  tears,  is  more  theoretical 
than  practical.] 

A  very  chronic  kind  of  iritis  commonly 
accompanies  the  severer  forms  of  syphi- 
litic keratitis,  and  the  consequent  deposits 
in  the  pupil,  or  around  its  margin,  are 
first  detected  when  the  cornea  is  recover- 
ing its  transparency. 


Keratitis  with  Suppuration. 

In  simple  inflammation  of  the  cornea, 
the  opacity,  however  dense  it  may  be, 
consists  of  inflammatory  exudation  among 
the  fibres  of  the  part,  without  any  de- 
struction of  the  fibres  themselves,  tinder 
certain  conditions  of  the  patient's  system, 
however,  the  inflammation  may  run  a 
very  acute  and  rapid  course,  and  within 
a  few  days  terminate  in  suppuration  or 
ulceration. 

When  suppuration  takes  place  in  the 
substance  of  the  cornea,  it  is  most  fre- 
quently at  the  centre,  or  a  little  below 
that  spot,  that  the  pus  collects.  Its  pres- 
ence is  usually  manifested  by  a  small 
yellowish  patch  in  the  midst  of  the  gene- 
ral haziness.  In  very  severe  cases  this 
yellow  patch  may  rapidly  spread  until 
the  whole  cornea  assumes  one  uniform 
en  amy  tint,  entirely  hiding  every  trace 
of  iris  ;  the  cornea  then  softens,  and  gives 
way  at  some  part,  the  iris  prolapses,  and 
vision  is  eventually  lost. 

These  are  extreme  cases  ;  a  more  ordi- 
nary form  of  suppuration  is  that  in  which 
the  pus  gradually  infiltrates  the  lower 
third,  or  even  the  lower  half,  of  the  cor- 
nea, and  at  last  makes  its  way  through 
the   posterior    elastic  lamina,   and   then 
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sinks  down  to  the  bottom  of  the  anterior 
chamber,  where  it  forms  what  is  termed 
hypopyon. ' 

The  giving  way  of  the  posterior  elastic 
lamina  of  the  cornea  is  sometimes  speedily 
followed  by  that  of  the  anterior  lamina, 
and  in  that  case  a  perforation  is  estab- 
lished, through  which  a  prolapsus  of  the 
iris  takes  place. 

[Fig.  259. 


Prolapse  of  iris  (Miller).] 

This  perforation  of  the  cornea  is  fol- 
lowed by  immediate  relief  of  the  severe 
pain  which  had  existed  as  long  as  the 
pus  was  pent  up  among  the  fibres  of  the 
cornea,  or  in  the  anterior  chamber.  This 
pain  is  often  severe  to  a  degree  quite  in- 
credible to  those  who  have  never  wit- 
nessed such  cases,  assuming  the  form  of 
neuralgia,  and  wholly  preventing  sleep. 

Treatment. — In  general  surgery  we  are 
so  accustomed,  whenever  an  abscess 
forms,  to  regard  its  evacuation  as  the 
very  first  indication  for  treatment,  that  I 
may  be  expected  to  mention  a  puncture 
for  giving  exit  to  the  pus,  as  the  most  im- 
portant step  in  treating  a  case  of  suppura- 
tion in  the  cornea.  But  although  it  is 
common  to  speak  of  abscess  in  this  part, 
the  matter  is  not  contained  in  a  distinct 
cavity,  but  is  infiltrated  among  the  cor- 
neal fibres,  so  that  if  an  incision  be  made, 
the  pus  does  not  flow  out.  The  cornea, 
too,  differs  from  every  other  superficial 
tissue  of  the  body,  in  being  transparent ; 
and  we  should  avoid  inflicting  any  unne- 
cessary wound,  even  to  the  smallest  ex- 
tent, upon  a  structure,  the  transparency 
of  which  is  essential  to  sight. 

[When  a  deep  ulcer  is  about  to  pene- 
trate the  cornea,  a  prolapse  of  the  iris 
may  often  be  prevented  by  evacuating 
the  aqueous  humor  carefully  by  means  of 
a  paracentesis,  the  scar  of  which,  if  per- 
ceptible at  all,  is  much  less  than  that  re- 
sulting from  a  spontaneous  rupture.  In 
sloughing  keratitis  with  hypopyon,  and 
particularly  in  the  circular  form  of  spread- 
ing slough  ("ulcus  serpens"),  which  is 
usually  the  result  of  an  injury,  the  treat- 

1  This  collection  of  pus  at  the  bottom  of  the 
anterior  chamber  is  by  some  authors  termed 
onyx;  others  use  the  latter  word — now  almost 
obsolete — to  signify  an  abscess  in  the  sub- 
stance of  the  cornea. 
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ment  recommended  by  Saemisch  is  now 
generally  adopted,  and  offers  the  only 
chance  of  success  in  cases  that  have  re- 
fused to  yield  to  tonics,  stimulants,  and 
anodynes,  the  compress  bandage,  and  hot 
stupes.  A  free  incision  is  made  through 
the  base  of  the  ulcer  with  a  narrow  Graefe 
cataract  knife,  commencing  and  ending  in 
the  sound  corneal  tissue  on  either  side. 
The  incision  should  be  made  very  slowly, 
and,  before  it  is  completed,  the  knife 
blade  should  be  slightly  turned  on  its  axis 
to  allow  the  aqueous  humor  to  escape 
gradually.  A  compress  bandage  is  ap- 
plied immediately.  If  necessary,  the  in- 
cision may  be  reopened  daily  for  a  few 
days,  by  means  of  a  small  probe,  or  the 
point  of  a  Weber  canaliculus  knife. 

The  most  important  local  remedy  is  the 
hot  stupe.  Fomentations  of  poppy,  or 
chamomile,  or  simple  water,  of  about  100° 
P.,  or  as  hot  as  the  patient  can  bear  with- 
out discomfort,  are  applied  three  or  four 
times  a  day  for  half  an  hour  at  a  time, 
being  changed  at  least  every  five  minutes 
during  that  time.  Atropia  is  generally 
used,  though  eserine  has  recently  been 
recommended  by  some  authorities.] 

The  general  tonic  plan  of  treatment  I 
have  sketched  out  as  suitable  to  eases  of 
common  keratitis  will  be  applicable,  with 
certain  modifications,  to  keratitis  with 
suppuration.  We  must  take  care  not  to 
reduce  the  patient's  vital  powers  ;  for  if 
we  do,  not  only  will  the  softening  of  the 
corneal  tissue  be  likely  to  spread,  but  if 
perforation  of  the  cornea  takes  place, 
there  will  be  a  deficiency  of  reparative 
material  to  fill  up  the  breach,  and  a  large 
prolapsus  iridis,  with  consequent  distor- 
tion or  obliteration  of  the  pupillary  open- 
ing, will  be  the  result. 

In  the  very  early  stage  of  suppuration, 
when  a  small  yellowish  patch  in  the  midst 
of  the  hazy  cornea  is  all  that  is  seen  to 
mark  the  beginning  of  suppuration,  blis- 
tering to  the  temple  sometimes  aids  in 
checking  the  formation  of  pus  ;  but  when 
a  considerable  portion  of  the  cornea  has 
become  infiltrated,  and  severe  neuralgia 
sets  in,  blistering  only  aggravates  the 
pain.  ISTarcotics  must  then  be  given  ;  to 
children,  a  few  drops  of  tincture  of  hyo- 
scyamus  at  bedtime  ;  to  adults  a  fuller 
dose — 3ss  or  3j.  In  very  severe  cases  of 
neuralgia  in  the  fifth  nerve,  hyoscyamus 
will  be  found  unavailing,  and  morphia 
must  be  resorted  to,  especially  if  the  pa- 
tient be  accustomed  to  the  use  of  opium. 
Sometimes  a  piece  of  lint  steeped  in 
chloroform  liniment,  and  laid  upon  the 
temple  and  forehead,  over  the  region  of 
the  lachrymal  and  supraorbital  branches  of 
the  fifth  nerve,  is  of  great  service  in  lull- 
ing the  pain. 

If  the  infiltration  and  softening  of  the 
cornea  go  on  to  perforation,  the  aqueous 
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humor  at  once  drains  away,  and  then  the 
neuralgia  usually  ceases,  or  is  mitigated 
in  a  remarkable  degree.  If  the  pain 
ceases,  so  as  to  allow  the  patient  to  ob- 
tain sleep  without  the  aid  of  narcotics, 
they  ought,  as  soon  as  possible,  to  be  laid 
aside ;  for  the}r  almost  invariably  take 
away  appetite,  and  the  patient  is  now  in 
need  of  good  nourishment  to  hasten  the 
repair  of  the  breach  in  the  cornea. 

Bark  and  ammonia,  or  quinine,  may  be 
required  at  this  stage  of  the  disease ;  but 
a  carefully-regulated  nutritious  diet,  with 
a  moderate  amount  of  stimulants,  must 
be  the  chief  sources  of  the  reparative 
process. 

As  respects  local  treatment,  protection 
from  light,  and  occasional  fomentation 
with  warm  water  or  poppy-decoction, 
comprise  all  that  is  necessary  during  the 
earlier  stage.  When,  however,  the  cornea 
has  given  wa}^  the  eyelids  must  be  kept 
constantly  closed,  either  by  the  applica- 
tion of  a  strip  or  two  of  plaster,  or  by 
means  of  a  light  pad  of  cotton-wool,  ar- 
ranged around  the  eyeball,  and  kept  in  its 
place  by  a  bandage.  The  eye  should  only 
be  opened  occasionally  by  the  surgeon,  to 
ascertain  the  progress  of  repair.  In  some 
cases  it  is  useful  to  abstain  from  examin- 
ing the  eye  for  four-and-twenty  or  eight- 
and-forty  hours. 

When  prolapsus  iridis  has  occurred,  this 
occlusion  of  the  eye  is  especially  useful, 
as,  by  keeping  the  parts  at  rest,  an  oppor- 
tunity is  afforded  for  the  adhesion  of  the 
protruded  iris  to  the  edges  of  the  aperture 
in  the  cornea.  As  soon  as  this  adhesion 
has  taken  place,  no  more  iris  can  escape, 
and  the  prolapsed  portion  gradually 
shrinks,  and  flattens  down  to  the  level  of 
the  cicatrix.  When,  from  want  of  vigor 
in  the  patient,  the  adhesive  process  is 
sluggish,  it  is  sometimes  useful  lightly  to 
touch  the  prolapsus  with  a  point  of  nitrate 
of  silver. 

To  attempt  to  return  a  portion  of  iris 
which  has  prolapsed  through  a  loss  of  sub- 
stance in  the  cornea,  is  utterly  futile  ;  for 
it  will  protrude  again  and  again,  so  long 
as  there  exists  an  aperture  for  it  to  escape 
through. 

[The  usual  practice  is  to  cut  off  the  pro- 
lapsed poi'tion  of  the  iris  close  to  the  sur- 
face of  the  cornea,  and  apply  a  compress 
bandage  to  the  closed  lids.] 

Disease  of  the  fifth  nerve,  caused  either 
by  pressure  on  its  trunk,  as  it  is  emerging 
by  the  side  of  the  pons  "Varolii,  or  by  pri- 
mary degeneration  in  the  tissue  of  the 
nerve  itself,  will  give  rise  to  a  form  of 
keratitis  with  suppuration  very  similar  to 
that  described  in  the  preceding  pages.  In 
the  cases  of  disease  of  the  fifth  nerve 
which  I  have  seen,  this  affection  of  the 
cornea  has  not  come  on  during  the  neur- 
algic stage,  but  at  a  later  period,  when, 


in  consequence  of  partial  or  total  destruc- 
tion of  the  trunk  of  the  nerve,  there  has 
been  ansesthesia  of  the  parts  supplied  by 
the  ophthalmic  division.  In  three  or  four 
cases  which  I  have  watched,  the  wdiole 
cornea  was  not  destroyed  ;  but  after  per- 
foration had  occurred,  the  process  of  soft- 
ening ceased,  and  reparation  so  far  took 
place  that  eventually  there  remained  only 
an  opaque  cicatrix  in  the  cornea,  to  which, 
a  portion  of  the  iris  adhered.1 


"  EXANTHEMATOUS  OPHTHALMIA  " 
(SO  CALLED). 

(Post-febrile  ulceration  of  the  cornea ;  Ophthalmia 
morbillosa;  Ophthalmia  scarlatinosa;  Ophthal- 
mia variolosa;   Ophthalmia  erijsipelatosa.) 

The  various  forms  of  ophthalmia  ac- 
companying the  exanthemata  have  been 
described  by  some  authors  with  consider- 
able minuteness ;  but  if  we  restrict  the 
term  ophthalmia  to  signify  an  inflamma- 
tion of  the  conjunctiva,  it  is  perhaps  in 
measles  only  that  any  very  marked  oph- 
thalmia can  be  said  to  occur.  Taking- 
place,  as  it  does,  at  the  onset  of  the  at- 
tack, it  is  one  of  the  most  marked  sjunp- 
toms  of  the  disease,  but  demands  no  spe- 
cial treatment.  The  really  important 
affection  connected  with  measles,  is  the 
ulceration  of  the  cornea,  which  results  from 
the  general  debility  produced  by  the  dis- 
ease. This  ulceration  is  commonly  attri- 
butable to  a  neglect  of  tonic  treatment 
after  the  inflammatory  symptoms  have 
passed  awray.  Iron  and  quinine,  alone  or 
in  combination,  cod-liver  oil,  the  various 
influences  of  fresh  air  and  nutritious  diet, 
are  all  to  be  X3ut  in  requisition  to  avert  or 
to  heal  these  ulcerations. 

Scarlatina,  on  account  of  the  greater 
exhaustion  of  the  powers  of  life  which  it 
induces,  is  still  more  likely  than  measles 
to  be  followed  by  ulcers  of  the  cornea. 
In  some  extreme  cases  of  this  frightful 
disease,  the  cornea?  lose  their  vitality,  and 
entirely  slough  away.  The  same  system 
of  tonics  and  nutritious  diet  which  I  have 

1  In  a  paper  published  in  the  eighteenth 
volume  of  the  Medico-Chirurgical  Transac- 
tions, 1845,  I  drew  attention  to  the  fact  that 
anaesthesia  of  the  fifth  nerve  was  far  more 
frequent  on  the  left  than  on  the  right  side. 
In  1857  I  forwarded  to  the  editors  of  the 
French  translation  of  Mackenzie's  Treatise 
(vol.  ii.,  p.  7G3)  a  note  containing  all  the 
literary  references  to  cases  of  anaesthesia  of 
the  fifth  nerve  which  I  had  collected  up  to 
that  time.  The  result  of  the  analysis  of 
fifty-one  cases  is  as  follows :  In  five  patients 
the  fifth  nerve  was  affected  on  both  sides  ;  in 
thirteen  the  right  nerve  only  was  affected  ; 
while  thirty -three  patients  had  anaesthesia  of 
the  left  nerve. 
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mentioned  as  useful  in  averting  the  se- 
quelae of  measles,  would  be  still  more 
urgently  called  for  after  an  attack  of 
scarlatina. 

During  erysipelas  of  the  head  and  face, 
in  the  severe  form,  the  lids  are  so  com- 
pletely closed  by  the  swelling  of  the  skin, 
as  to  hide  the  eyes  from  observation.  In 
the  stage  of  debility  succeeding  the  at- 
tack, ulceration  of  the  cornea  may  arise, 
as  in  the  two  diseases  above  mentioned  ; 
or  the  cornea  may  even  slough,  as  in  scar- 
latina. 

Of  all  the  exanthemata,  smallpox  pro- 
duces the  greatest  damage  to  the  eyes ; 
and  a  large  proportion  of  those  persons 
whom  we  see  with  shrunken  globes,  or 
with  their  cornese  converted  into  chalk- 
like cicatrices,  have  lost  their  sight  from 
the  ulceration  induced  by  this  disease.  It 
was  formerly  supposed  that  these  opacities 
were  produced  by  pustules  on  the  cornea 
itself;  but  it  has  been  ascertained  that 
pustules  never  form  on  this  part,  the  opa- 
cities being  invariably  the  result  of  ulcers, 
caused  by  the  extreme  prostration  which 
succeeds  the  inflammatory  stage.1 


Ulcers  of  the  Cornea. 

Under  the  various  heads  of  Purulent, 
"Scrofulous,"  and  "Exanthematous  Opk- 
thalmia,"  and  in  the  section  on  Keratitis, 
I  have  mentioned  the  more  formidable 
kinds  of  ulceration  to  which  the  cornea  is 
liable.  The  cases,  however,  are  very  nu- 
merous in  which  corneal  ulcers  are  devel- 
oped in  a  more  isolated  manner  than  in 
any  of  the  above  mentioned  diseases,  be- 
ing unattended  either  with  purulent  dis- 
charge from  the  conjunctiva,  or  general 
inflammation  of  the  whole  cornea. 

Persons  of  all  ages  are  liable  to  corneal 
ulceration.  It  is  essentially  a  disease  of 
debility,  attacking  those  whose  general 
power  has  been  lowered  by  some  exhaust- 
ing illness,  by  bad  or  insufficient  food,  or 
some  other  depressing  agency. 

In  persons  of  feeble  reparative  power, 
an  ulcer,  instead  of  healing  up  to  the 
level  of  the  healthy  cornea,  sometimes 
forms  a  slightly-depressed  cicatrix.  It  is 
of  course  most  important  not  to  confound 
these  two  conditions,  as  is  often  done  by 
those  unaccustomed  to  the  observation  of 
eye-diseases.     A  recent   ulcer,  in  which 

1  For  this  important  fact  we  are  indebted 
to  the  extended  observations  of  Mr.  Marson, 
at  the  Smallpox  Hospital.  He  has  lately 
published  the  results  of  his  vast  experience 
lip  to  the  present  time.  Among  15,000  cases 
of  smallpox,  he  has  seen  twenty-six  instances 
of  pustules  on  the  eyeball ;  but  they  have 
invariably  appeared  on  the  conj  unctiva,  never 
on  the  cornea. 


the  destructive  process  is  still  going  on, 
presents  a  sharply-cut,  well-defined  edge, 
with  little,  if  any  surrounding  opacity, 
and  the  excavation  itself,  as  regards  trans- 
parency, offers  but  little  contrast  to  the 
sound  cornea.  An  ulcer  which  is  healing 
is  always  more  or  less  opaque  throughout, 
and  there  is  a  cloudy  halo  surrounding  it; 
and  if  the  ulcer  be  large,  vessels  will  be 
seen  running  to  it  from  the  edge  of  the 
cornea.  A  depressed  cicatrix,  on  the  con- 
trary, has  its  edges  smoothly  rounded  off, 
and  its  area  is  slightly  opaque  ;  there  is 
little,  if  any,  cloudy  halo  surrounding  it, 
and  seldom  any  plexus  of  vessels  going  to 
it  from  the  corneal  margin.  In  some 
cases,  however,  a  depressed  cicatrix  is 
supplied  by  a  small  vessel  or  two,  the  re- 
mains of  the  plexus  which  once  carried 
the  material  necessary  for  the  healing  of 
the  ulcer  which  preceded  it. 

If  the  progress  of  an  ulcer  be  not  ar- 
rested, it  may  eventually  perforate  the 
whole  thickness  of  the  cornea.  The  aque  - 
ous  humor  then  escapes,  the  iris  falls  for- 
ward, so  that  the  anterior  chamber  be- 
comes altogether  obliterated,  a  portion  of 
iris — large  or  small,  according  to  the  size 
or  the  perforation — protrudes  through 
the  opening,  towards  which  also  the  pu- 
pil is  displaced.  If  the  prolapsus  iridis 
be  very  large,  the  whole  area  of  the  pupil 
may  be  annihilated. 

In  rare  cases  the  ulceration  stops  short 
at  the  posterior  elastic  lamina  of  the  cor- 
nea, which,  in  consequence  of  the  pres- 
sure from  behind,  is  thrust  forwards  as 
an  almost  transparent  vesicle,  filling  up 
the  cavity  of  the  ulcer.  The  term  hernia 
cornece  has  been  applied  to  this  protrusion. 
It  would  at  once  be  distinguished  from  a 
prolapsus  iridis  by  the  retention  of  the 
aqueous  humor,  and  the  consequent  per- 
sistence of  the  anterior  chamber. 

There  is  one  remarkable  form  of  corneal 
ulceration — which  I  have  seen  only  two 
or  three  times — of  a  singularly  destruc- 
tive and  intractable  character.  In  all  of 
the  cases  the  patients  were  men  who  ap- 
peared by  no  means  debilitated,  as  far  as 
their  general  health  was  concerned.  One 
e}re  only  was  attacked  ;  the  ulceration, 
commencing  at  the  edge  of  the  cornea, 
rapidly  formed  a  deep  crescentic  groove, 
which  continued  to  deepen  and  extend  it- 
self, until  it  had  completely  isolated  the 
central  portion  of  the  cornea,  which  was 
left  standing  up  in  high  relief.  This  cen- 
tral portion  eventually  yielded  to  the  ul- 
cerative process,  and  sight  was  of  course 
entirely  lost.  It  was  remarkable  that  in 
all  the  cases  the  posterior  lamina  of  the 
cornea  either  remained  unbroken,  or  was 
perforated  to  only  a  small  extent.  The 
form  of  ulceration  was  very  similar  to 
that  accompanying  gonorrhceal  ophthal- 
mia ;  but  there  was  no  trace  of  purulent 
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discharge.  There  was  very  little  pain  or 
uneasiness,  and  the  amount  of  redness  in 
the  conjunctiva  and  sclerotic  was  but 
trifling.  Probably  some  change  in  the 
tissue  of  the  vessels  supplying  the  globe 
was  the  cause  of  this  rapid  and  uncontroll- 
able ulceration. 

Treatment. — I  have  said  that  corneal 
ulcers  are  almost  always  a  result  of  gen- 
eral debilit}r,  and  therefore  their  cure  is 
to  be  sought  rather  by  improving  the  gen- 
eral power  of  the  patient  than  by  local 
applications.  The  exception  to  this  rule 
is  formed  by  those  cases  in  which  the  ul- 
cer is  very  large,  exhibiting  a  total  want 
of  reparative  action,  and  by  those  cases 
terminating  in  prolapse  of  the  iris.  In 
both  of  these  instances,  the  local  use  of 
the  solid  nitrate  of  silver  is  often  a  very 
serviceable  adjunct  to  the  general  treat- 
ment. [Most  surgeons  do  not  use  the 
solid  nitrate  in  corneal  ulcers  so  freely  as 
is  recommended  by  the  author.  The 
"  mitigated  stick"  is  sometimes  applied.] 

The  mischievous  effects  of  lead  lotions, 
when  applied  to  ulcers  of  the  cornea,  have 
been  already  alluded  to  (p.  52) ;  and  so- 
lutions of  nitrate  of  silver,  if  used  for  too 
long  a  time,  will  also  give  rise  to  insoluble 
deposits,  and  consequent  opacities. 

While  everything  tending  to  improve 
the  general  health  is  to  be  resorted  to  in 
cases  of  ulceration,  the  occasional  use  of 
warm  water  to  the  eyes  is  commonly  the 
best  local  application.  The  eye  should 
be  kept  lightly  covered ;  and  if  there  be 
intolerance  of  light,  or  much  pain  in  the 
eye,  complete  closure  of  the  lids  is  indi- 
cated. This  closure  is  especially  neces- 
sary when  either  the  iris  has  prolapsed, 
or  a  hernia  cornea?  has  taken  place. 

I  have  already  (p.  74)  said  how  useless 
must  be  the  attempt  to  push  back  a  por- 
tion of  iris  protruding  through  a  corneal 
ulcer.  If  the  little  nodule  of  iris  soon 
becomes  coated  with  an  opaque  layer  of  ad- 
hesive deposit,  simple  closure  of  the  lids, 
and  support  of  the  general  power  by 
suitable  diet  and  tonics,  will  suffice  to 
cause  the  protruded  iris  to  become  adhe- 
rent to  the  edge  of  the  ulcer  ;  after  which, 
no  further  prolapse  will  occur.  But  if  the 
protruding  iris,  instead  of  becoming 
coated  with  lymph,  retains  its  natural 
color  and  fibrous  appearance,  a  touch 
with  a  fine  point  of  nitrate  of  silver  will 
often  set  up  sufficient  inflammation  to 
cause  adhesive  deposits  to  take  place  [see 
p.  74].  In  like  manner  the  deep  exca- 
vated ulcer,  which  sometimes  forms  in 
very  ansemic  and  weakly  persons,  and 
threatens  to  perforate  the  cornea,  or  to 
destroy  it  by  rapidly  spreading  all  around 
its  margin,  may  be  arrested,  and  a  heal- 
ing disposition  given  to  it,  by  lightly  pass- 
ing the  solid  nitrate  over  the  whole  exca- 
vation and  edges  of  the  ulcer. 


Opacities  of  the  Cornea. 

It  is  of  the  utmost  importance  as  re- 
spects both  prognosis  and  treatment,  that 
the  surgeon  should  make  himself  perfectly 
familiar  with  the  varied  appearances 
which  corneal  opacities  assume.  With- 
out this  knowledge,  he  will  be  constantly 
liable  to  deceive  both  himself  and  his  pa- 
tient, in  promising  the  removal  of  opaci- 
ties which  are  in  their  very  nature  per- 
manent ;  or  in  pronouncing  incurable, 
hazy  conditions  of  the  cornea,  which,  if 
promptly  and  skilfully  treated,  may  be 
perfectly  removed.  To  the  latter  class 
belong  those  cloudy  opacities  which  I 
have  described  (p.  67)  as  overspreading 
the  cornea  in  the  slighter  forms  of  simple 
keratitis.  The  short  period,  a  few  clays 
or  weeks,  during  which  the  cloudiness 
had  existed,  the  presence  of  a  vascular 
zone  in  the  sclerotic,  and  some  degree  of 
irritability  of  the  eye,  would  all  point  out 
the  cloudiness  of  the  cornea  as  being  due 
to  simple  inflammatory  deposit  within  its 
substance,  which,  under  suitable  treat- 
ment, may  be  so  entirely  dispersed  as  to 
leave  the  cornea  in  all  its  original  trans- 
parency. If,  on  the  other  hand,  the  same 
amount  of  general  haziness  were  known 
to  have  existed  for  a  long  time — say  a 
3Tear  or  more — if  there  were  a  total  ab- 
sence of  sclerotic  redness,  and  if  the  eye 
had  long  ceased  to  be  irritable,  the  sur- 
geon would  know  that  the  opaque  condi- 
tion of  the  cornea  was  incurable,  and  he 
would  no  longer  attempt  the  use  of  stim- 
ulating lotions  and  ointments,  which 
could  only  arouse  fresh  irritation  and  in- 
crease the  existing  mischief. 

The  haziness  which  sometimes  remains 
after  a  severe  and  obstinate  attack  of 
keratitis,  presents  an  appearance  not  easy 
to  describe,  but  which  the  experience  of  a 
few  cases  will  readily  enable  the  surgeon 
to  recognize  again.  There  is  a  total  ab- 
sence of  unnatural  vascularity  about  the 
e}*e,  but  the  whole  cornea  is  slightly 
shaded  with  a  faint  haziness,  with  inter- 
vening spaces  of  almost  transparent  tis- 
sue, through  which  the  color  and  texture 
of  the  iris  and  the  form  of  the  pupil  can 
be  recognized,  although  not  in  their  natu- 
!  ral  distinctness.  The  dimness  of  sight 
in  these  cases  seems  to  be  out  of  all  pro- 
portion to  the  amount  of  opacity  ;  and 
the  patient  can  perhaps  merely  see  black 
streaks  when  looking  at  a  page  of  type. 

[The  indistinctness  of  vision  is  due  in 
great  part  to  irregular  astigmatism,  re- 
sulting from  changes  in  the  surface  of  the 
cornea.] 

The  terms  nebula,  albugo,  and  leucoma 
have  been  applied  to  corneal  opacities, 
according  to  their  different  degrees  of 
density  ;  the  slighter  forms  being  distin- 
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guished  as  nebulae;  albugo  avid  Icucoma 
signifying  rather  the  white  opacity  of 
cicatrices.  The  edge  of  a  nebula  is  grad- 
ually shaded  off  into  the  surrounding 
clear  tissue  ;  that  of  a  cicatrix,  at  least 
one  of  old  standing,  is  more  or  less 
abruptly  defined.  Where  a  prolapse  of 
the  iris  has  taken  place  through  a  corneal 
ulcer,  the  leucoma  which  results  is  marked 
in  the  centre  by  a  small  blackish  spot. 

Treatment. — As  regards  the  prognosis 
of  nebula?,  their  possible  improvement 
mainly  depends  upon  the  age  of  the  pa- 
tient. In  infancy,  it  is  quite  astonishing 
to  see  how  the  rapid  interchange  of  ma- 
terial which  is  then  going  on,  will  dimin- 
ish both  the  extent  and  the  density  of 
even  large  cicatrices.  In  an  infant  at- 
tacked with  purulent  ophthalmia,  a  cica- 
trix may  at  first  be  so  large  as  to  occupy 
the  central  third  of  the  cornea,  and  yet, 
in  after-life,  a  mere  cloudy  speck  may  re- 
main opposite  the  centre  of  the  pupil. 
At  a  later  period  of  life,  nebulae,  which 
form  as  the  cicatrices  of  superficial  ulcers, 
are  more  permanent ;  but  around  the 
denser  part  of  the  speck  there  is  always 
a  certain  amount  of  cloudiness,  which 
slowly  disappears.  The  older  the  nebula, 
the  more  sharply  defined  is  its  margin. 

Allusion  has  already  been  made  to  the 
permanent  white  deposit  which  occurs  in 
corneal  ulcers,  when  lotions  containing 
lead -have  been  employed.  The  metal  is 
deposited  in  the  state  of  carbonate,  and 
forms  a  chalky-white  la}rer  on  the  ulcer- 
ated surface.  Practice  alone  can  enable 
the  surgeon  to  recognize  these  old  lead- 
deposits.  They  somewhat  resemble  a 
little  patch  of  whitewash,  their  margin 
being  sharply  defined,  and  their  surface 
often  presenting  minute  cracks,  through 
which  the  tissue  of  the  cornea  appears  as 
dark  lines.  When  the  ulcer  has  been 
very  superficial,  and  the  metallic  deposit 
lies  just  beneath  the  epithelium,  the  sur- 
geon may  sometimes  succeed  in  scraping 
away  the  deposit ;  to  do  this,  however, 
requires  the  utmost  care  and  lightness  of 
hand. 

A  very  curious  form  of  calcareous  de- 
posit— phosphate  or  carbonate  of  lime — 
between  the  cornea  and  its  epithelium 
sometimes  takes  place  without  any  previ- 
ous inflammation.  I  believe  this  kind  of 
deposit  to  be' extremely  rare,  for,  since  I 
first  noticed  it  in  1848, l  I  have  seen  only 
two  other  instances.  From  what  I  have 
already  said  concerning  the  nature  of  cor- 
neal opacities,  the  reader  will  perceive 
that  when  they  are  of  old  standing  and 


1  My  case  was  first  published  in  the  Appen- 
dix to  Bowman's  Lectures  on  the  Anatomy  of 
the  Eye,  1849 ;  and  a  second  time  in  my 
Guide  to  the  Practical  Study  of  Diseases  of 
the  Eye,  1855. 


unconnected  with  any  existing  inflamma- 
tion, local  treatment  can  avail  but  little. 
Setting  aside  those  exceptional  cases  I 
have  enumerated  as  removable  by  opera- 
tion, the  partial  disappearance  of  old 
nebula?  is  due  to  that  change  of  material 
which  is  constantly  going  on  in  the  hu- 
man body,  and  which  is  so  much  more 
active  in  infancy  and  childhood  than  after 
the  period  of  growth  has  terminated. 
The  lotions,  the  drops,  the  vapors,  the 
ointments,  which  crowd  the  pages  of  the 
older  ophthalmic  works,  if  not  actually 
hurtful,  as  being  likely  to  set  up  fresh 
irritation,  are  either  altogether  inert  or 
at  best  they  serve  to  amuse  the  patient 
while  time  is  slowly  clearing  the  opaque 
tissues. 


Injuries  of  the  Cornea. 

Abrasion.- — The  epithelium  covering  the 
anterior  surface  of  the  cornea  is  liable  to 
be  torn  or  scratched  by  coming  in  contact 
with  any  rough  substance  ;  or  a  little  flap 
of  the  epithelium  may  be  partially  de- 
tached and  doubled  down.  Those  who 
have  not  seen  these  slight  cases  of  injury 
to  the  epithelium  cannot  imagine  how 
much  pain  they  produce,  especially  in 
persons  of  a  sensitive  nervous  system. 
A  clean  cut  directly  through  the  cornea 
often  causes  far  less  pain  than  an  abra- 
sion of  the  epithelium  so  minute  as  to  be 
scarcely  discernible. 

Within  a  short  time  after  the  epithe- 
lium has  been  injured,  the  sclerotic  is 
often  much  injected,  and  a  profuse  flow 
of  tears  follows  every  attempt  to  separate 
the  lids.  The  surgeon  will  best  obtain  a 
view  of  the  part  by  placing  the  patient  in 
a  chair  and  standing  behind  him.  As 
soon  as  the  lids  are  widely  separated,  the 
pain  almost  ceases,  and  the  surgeon  must 
then  carefully  explore  the  whole  surface  of 
the  cornea,  while  the  patient  moves  the 
eye  in  various  directions,  so  as  to  allow  a 
bright  light  to  fall  on  each  portion  in  suc- 
cession. A  slight  irregularity  and  rough- 
ness at  one  minute  spot  is  often  all  that 
can  be  found  to  mark  the  position  of  the 
injury. 

The  treatment  of  these  abrasions  is  very 
simple.  A  drop  or  two  of  olive-oil  or 
castor-oil  may  be  applied  to  the  abraded 
surface,  and  then  the  lids  are  to  be  kept 
closed  with  a  light  pad  of  cotton-wool, 
and  a  bandage  for  four-and-twenty  hours. 
As  soon  as  the  epithelium  is  regenerated 
all  irritation  ceases,  and  the  uniform 
polish  of  the  cornea  is  restored. 

Contusion  of  the  cornea. — Blows  on  the 
cornea  which  do  not  cut  or  lacerate,  but 
merely  bruise,  its  tissue,  vary  greatly  in 
their  results,  according  to  the  violence  of 
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the  blow,  and  the  age  and  vigor  of  the 
patient.  In  the  severer  forms  of  contu- 
sion, softening  and  suppuration  among 
the  fibres  of  the  cornea  will  probably 
occur,  and  the  part  will  afterwards  ex- 
hibit more  or  less  haziness.  But  in  very 
feeble  or  old  persons,  the  whole  cornea 
may  become  softened  and  infiltrated  with 
pus,  and  in  such  cases  the  pain  is  often 
very  severe. 

At  length  the  cornea  gives  way,  the 
aqueous  humor  escapes,  and  the  pain  im- 
mediately subsides  ;  but  the  whole  or  the 
greater  part  of  the  cornea  becomes  pulpy 
and  disintegrated,  and  comes  away  in 
shreds,  and  ultimately  the  globe  shrinks, 
or  else  a  staphyloma  is  formed.  The 
worst  cases  of  this  kind  occur  among 
paupers  engaged  in  stone-breaking.  Dur- 
ing such  work,  a  pair  of  gauze-wire  gog- 
gles should  always  be  worn. 

Treatment. — Even  a  slight  contusion,  if 
it  takes  effect  at  the  centre  of  the  cornea, 
must  be  regarded  as  a  serious  accident, 
on  account  of  the  suppuration  and  conse- 
quent haziness  that  may  possibly  ensue. 
"We  must  take  care,  therefore,  not  to  re- 
duce the  patient  by  bleeding  and  mer- 
cury, since  by  so  doing  the  vitality  of  the 
cornea  is  lowered,  and  softening  and  sup- 
puration are  more  likely  to  take  place. 
An  eye  which  has  received  a  blow  on  the 
cornea  should  be  kept  closed  and  defended 
from  light,  and  poppy  fomentation  may 
be  used,  if  any  pain  comes  on.  If  the 
case  be  seen  early,  a  blister  to  the  temple 
is  sometimes  useful  as  a  counter-irritant. 
A  narcotic  may  be  required  at  bedtime  ; 
and  the  diet  should  not  be  reduced  beloAV 
that  which  is  suited  to  the  patient's  ordi- 
nary condition. 

The  setting-in  of  suppuration,  attended 
as  it  is  with  pain,  would  require  an  in- 
creased dose  of  the  narcotic  ;  and  should 
the  cornea  give  way,  a  tonic  treatment, 
with  a  suitable  proportion  of  stimulants, 
would  become  necessaiw,  to  limit  the  de- 
struction of  tissue,  and  afford  material 
for  repair.   [See  page  73.] 

Incised  and  punctured  wounds.  —  Al- 
though cuts  of  the  cornea  are  usually  pro- 
duced by  sharp-edged  or  pointed  bodies, 
they  also  occasionally  result  from  sudden 
blows  inflicted  with  blunt  ones  ;  and  a 
smart  stroke  with  a  stick  will  sometimes 
inflict  on  the  cornea  a  cut  as  clean  as  if 
made  with  a  knife.  "Wounds  of  this  lat- 
ter description,  however,  on  account  of 
the  shock  given  to  the  whole  eye,  are  usu- 
ally much  more  serious  than  those  made 
with  sharp  instruments.  A  wound  in- 
volving one-half  of  the  corneal  margin, 
such  for  instance  as  is  made  in  the  opera- 
tion of  extraction,  may  become  completely 
united  within  three  or  four  days,  without 
inflammation  occurring  in  any  other  tis- 


sue of  the  eyeball,  whilst  a  much  smaller 
cut  produced  by  a  blow  with  a  stick  or 
stone  will  be  followed  by  severe  and  long- 
continued  inflammation,  ending  in  com- 
plete disorganization  of  the  globe.  Small 
sharp  bodies,  such  as  fragments  of  metal 
or  glass,  when  driven  with  great  force 
and  rapidity  against  the  cornea,  fre- 
quently produce  so  small  a  wound,  that  a 
surgeon  unaccustomed  to  see  such  cases 
may  be  apt  to  underrate  the  size  of  the 
foreign  body  which  has  inflicted  the  in- 
jury ;  the  elasticity  of  the  corneal  tissue 
causing  the  wound  to  contract  as  soon  as 
the  foreign  body  has  passed  through. 
When  a  case  of  this  kind  is  seen  immedi- 
ately after  the  injury,  the  most  careful 
scrutiny,  with  all  the  advantages  of  a 
good  light,  is  often  required  to  enable  the 
surgeon  to  detect  the  wound.  The  whole 
surface  of  the  iris,  and  especially  the 
bottom  of  the  anterior  chamber,  should 
be  most  carefully  examined,  in  order  to 
detect  the  lodgment  of  the  penetrating 
body  ;  and  if  the  cornea  be  still  transpa- 
rent, and  the  aqueous  humor  retained, 
the  pupil  may  be  dilated  with  atropine, 
and  the  lens  and  deeper  tissues  explored 
with  the  ophthalmoscope.  If  any  por- 
tion of  the  penetrating  body  protrude 
from  the  wound,  it  should  be  at  once  ex- 
tracted with  a  fine  well-closing  forceps, 
the  lids  being  held  apart  with  a  spring 
speculum,  and  the  globe  steadied  by  nip- 
ping up  a  fold  of  the  conjunctiva  covering 
the  sclerotic. 

When  the  wound  of  the  cornea  is  large, 
a  portion  of  the  iris  is  frequently  forced 
through  the  wound.  If  such  a  case  is 
seen  within  a  few  hours  of  the  accident, 
and  before  there  has  been  time  enough 
for  the  protruded  iris  to  become  united  to 
the  margins  of  the  corneal  wound  by  ad- 
hesive deposit,  the  portion  of  iris  may 
sometimes  be  returned  by  careful  pressure 
with  a  probe  or  small  spatula.  If,  how- 
ever, adhesion  between  the  cornea  and 
iris  has  already  taken  place,  this  reduc- 
tion is  impossible  ;  and  the  surgeon  must 
then  content  himself  with  maintaining 
the  parts  in  perfect  rest  by  keeping  the 
lids  closed  ;  or  if  the  protruding  and  stran- 
gulated iris  be  indisposed  to  shrink,  it 
may  be  lightly  touched  with  nitrate  of 
silver,  and  the  lids  again  kept  closed  for 
some  hours  [see  p.  74]. 

Sometimes  the  protruded  portion  of 
iris  gradually  becomes  distended  with 
aqueous  humor,  and  assumes  a  rounded 
pouch-like  form.  This  little  pouch  should 
be  freely  punctui'ed,  or  a  portion  of  it  cut 
off  with  curved  scissors,  and  then  the 
nitrate  of  silver  and  the  bandage  ap- 
plied as  before. 

The  advice  I  have  here  given,  as  to  re- 
turning the  iris  protruding  through  an  in- 
cised wound   of  the   cornea,  may  at  first 
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appear  to  be  inconsistent  with  what  I 
have  before  said,  at  page  74 ;  but  the  dif- 
ference between  the  two  cases  consists  in 
this — that  when  an  ulcer  has  perforated 
the  cornea,  there  is  an  actual  loss  of  its 
substance,  and  if  the  iris  protruding 
through  such  an  aperture  be  pushed  back, 
it  will  escape  again  and  again.  But  in 
the  case  of  an  incised  wound  there  is  no 
loss  of  corneal  tissue,  merely  a  separation 
of  its  fibres  ;  and  if  the  protruding  iris  be 
returned  into  the  anterior  chamber,  the 
elasticity  of  the  corneal  tissue  will  bring 
the  edges  of  the  wound  into  apposition, 
and  keep  them  so  until  they  have  become 
united. 

Punctured  wounds  of  the  cornea  vary 
much  in  their  character,  accordingly  as 
they  are  inflicted  by  means  of  pointed 
bodies  of  a  large  size,  or  by  such  small 
fragments  as  remain  embedded  among 
the  fibres  of  the  part.  AVounds  of  the 
former  class  frequently  involve  other  parts 
of  the  eye,  and  penetrate  through  the 
cornea  into  the  iris  or  the  lens.  These 
complicated  injuries  cause  either  iritis  or 
cataract,  and  will  be  spoken  of  in  future 
chapters. 

The  simplest  and  by  far  the  most  com- 
mon form  of  puncture  of  the  cornea  is 
that  which  happens  when  little  fragments 
of  metal  or  grit  are  forcibly  projected 
against  the  eye,  and  remain  sticking 
either  in  the  epithelium  or  in  the  super- 
ficial layer  of  the  cornea  itself.  Engineers, 
metal-turners,  mill-stone  dressers,  stok- 
ers, are  constantly  liable  to  these  injuries; 
and  the  surgeon  should  be  able  at  once  to 
remove  the  foreign  body  without  inflict- 
ing in  the  attempt  any  farther  injury  on 
the  cornea.    Standing  behind  the  patient, 


[Fig.  260. 
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Spuds  for  extracting  foreign  bodies.] 

who  should  be  seated  opposite  a  window, 
the  surgeon  raises  the  upper  lid  by  placing 
the  tips  of  his  first  and  second  fingers 
against  the  edge  of  the  tarsus,  beneath 


the  cilia,and  then  pressing  the  lid  upwards 
and  backwards  without  everting  it;  he 
then  with  these  two  fingers  steadies  the 
globe  by  gentle  pressure  just  above  the 
cornea,  while  the  point  of  the  ring-finger 
gently  presses  the  globe  at  its  inner  side. 
In  the  other  hand  he  holds  a  little  spat- 
ula-shaped instrument  (which  for  want  of 
a  better  name  I  have  called  a  "spud"  , 
the  fiat  end  of  which  he  passes  under  the 
foreign  body,  and  so  tilts  it  out.  The 
point  of  a  cataract-needle  or  a  lancet,  on 
account  of  its  fineness  and  delicacy,  is 
very  unsuitable  for  extracting  these  little 
bodies.  All  the  treatment  necessary  after 
their  removal  consists  in  keeping  the  eye 
closed  for  a  day  or  so,  with  perhaps  occa- 
sional fomentation. 

If  an  elongated  chip  of  metal  strike 
the  eye  obliquely,  it  sometimes  wedges 
itself  into  the  cornea  at  about  the  middle 
of  its  thickness,  lying  exposed  to  view, 
but  so  completely  buried  as  to  afford  no 
hold  to  a  forceps.  The  surgeon  must  with 
a  cataract-knife  or  cutting-needle  slit  up 
the  layer  of  corneal  substance  along  the 
whole  length  of  the  foreign  body,  which 
can  then  be  turned  out  without  difficulty. 

One  of  the  injuries  most  difficult  to 
treat  is  that  inflicted  by  a  sharp-pointed 
chip  of  metal  just  long  enough  to  trans- 
fix the  cornea,  and  to  thrust  its  point  into 
the  anterior  chamber,  while  the  other  ex- 
tremity is  so  much  embedded  as  to  offer 
no  hold  for  a  forceps.  If  the  surgeon 
attempts  to  dig  out  such  a  chip,  he  will 
almost  certainly  drive  it  farther,  in,  until 
at  last  it  slips  wholly  into  the  anterior 
chamber,  and  entangles  itself  among  the 
fibres  of  the  iris. 

The  removal  of  the  foreign  body  will  call 
for  all  the  operator's  skill  and  patience, 
and  chloroform  [or  ether]  must  be  used  if 
the  patient  be  timid  and  unsteady.  The 
lids  being  separated  with  a  spring  specu- 
lum, an  assistant  fixes  the  globe  by  nip- 
ping up  with  a  forceps  a  fold  of  the  con- 
junctiva at  its  lower  part.  The  surgeon 
then,  with  a  broad  cutting-needle,  makes 
an  opening  in  the  cornea  close  to  its  outer 
margin.  The  needle  should  be  slowly 
withdrawn,  without  rotating  it  in  the 
slightest  degree,  so  that  the  aqueous  hu- 
mor ma}',  as  far  as  possible,  be  retained. 
Then  a  small  spatula  is  to  be  passed  in  at 
the  opening,  and  carried  quickly  and 
steadily  across  the  anterior  chamber,  so 
as  to  interpose  between  the  lens  and  the 
intruding  point  of  the  foreign  body.  The 
spatula  is  then  to  be  pressed  forward 
against  the  foreign  body  to  keep  it  fixed, 
while,  with  a  cataract-knife  or  cutting- 
needle  held  in  the  other  hand,  the  surgeon 
slightly  enlarges  the  wound  on  the  ante- 
rior surface  of  the  cornea.  Still  steady- 
ing the  point  of  the  foreign  body  with  the 
spatula  in  the  anterior  chamber,  he  en- 
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deavors  with  a  very  fine  and  well-closing 
forceps,  to  grasp  the  extremity  of  the 
foreign  body  and  draw  it  out  of  the 
wound. 

[If  the  foreign  body  is  of  iron  or  steel 
a  magnet  may  sometimes  be  used  with 
advantage.  It  has  even  been  successfully 
used  in  the  extraction  of  foreign  bodies 
from  the  vitreous  chamber.1] 

1  have  had  occasion  several  times  to  per- 
form this  operation,  which  the  minuteness 
of  the  foreign  body,  its  close  proximity  to 
the  transparent  lens,  and  the  necessity  for 
limiting  the  extension  of  the  external 
wound,  combine  to  render  one  of  the  most 
difficult  in  ophthalmic  surgery. 

A  foreign  bod}',  which  passes  quite 
through  the  cornea,  may  wound  the  lens 
and  remain  embedded  in  its  substance, 
producing  a  traumatic  cataract ;  or  it 
may  become  fixed  in  the  iris  ;  or,  having 
lost  its  momentum  in  traversing  the  cor- 
nea, it  may  fall  down  to  the  bottom  of  the 
anterior  chamber.  Under  any  of  these 
conditions,  if  the  surgeon  sees  the  case 
immediately  after  the  accident,  while  the 
cornea  is  still  clear,  and  the  iris  and  an- 
terior chamber  are  not  yet  obscured  by 
inflammatory  effusions,  he  should  en- 
deavor at  once  to  extract  the  foreign 
body.  If  it  can  be  distinctly  seen  stick- 
ing in  the  lens,  it  will  be  right  to  make  a 
section  of  the  upper  half  of  the  cornea, 
and  remove  the  lens,  as  in  the  ordinary 
operation  for  cataract.  A  chip  of  metal, 
fixed  in  the  iris,  may  be  removed  with 
Assalini's  spring-forceps,2  or  the  canula- 
forceps,  introduced  through  a  small  cor- 
neal wound ;  and  in  the  same  manner 
foreign  bodies  of  any  kind,  which  are 
lying  loose  in  the  anterior  chamber,  may 
be  seized  and  extracted. 

The  surgeon  must  not  be  deterred  from 
attempting  to  remove  these  foreign  bodies 
by  the  stories  he  will  find  in  many  of  the 
older  ophthalmic  works,  about  the  oxida- 
tion, and  solution,  or  encysting  of  metallic 
fragments.  The  lymph  which  is  thrown 
out  around  a  metallic  chip  in  the  iris  does 
indeed,  for  a  time,  encase  it  and  hide  it 
from  view  ;  but  this  is  only  the  beginning 
of  a  tedious  iritis,  which  will  probably 
end  in  disorganization  of  the  eye,  or*,  at 
least,  produce  obstruction  of  the  pupil 
and  loss  of  sight.3 

[l  See  Greuning,  N.  Y.  Med.  Record,  May 
1,  1880.] 

2  This  instrument  was  invented  by  Assa- 
lini  for  seizing  the  iris  in  the  operation  for 
artificial  pupil ;  Ricerche  sulle  pupille  arti- 
ficiali,  etc.  Milano,  1811.  For  this  purpose 
it  has  been  superseded  by  the  more  delicate 
canula-forceps. 

s  In  a  case  I  communicated  to  the  Dublin 
Journal  of  Medical  Science  (n.  s.,  vol.  vi.,  p. 
210,  1848),  a  very  minute  scale  of  copper  re- 


Foreign  bodies  lying  loose  in  the  ante- 
rior chamber  are  to  be  removed  in  a  simi- 
lar way  to  that  I  have  just  recommended 
in  the  case  of  bodies  fixed  in  the  iris  ;  the 
extent  of  the  corneal  incision  being  of 
course  proportioned  to  the  bulk  of  the 
body  to  be  extracted. 

This  may  perhaps  be  the  most  conveni- 
ent place  to  notice  those  rare  cases  in 
which  a  living  entozoon  constitutes  the 
foreign  body  in  the  anterior  chamber. 

The  Cysticercus  telce  celluloses  has  been 
repeatedly  met  with  in  this  situation,  as 
a  rounded,  semi-transparent,  vesicular 
bod}',  furnished  with  a  long  retractile  neck, 
terminating  in  a  head  furnished  with  suck- 
ers and  a  circlet  of  hooks.  If  not  removed, 
the  animal  eventually  sets  up  inflam- 
mation of  the  iris  and  cornea,  which  ends 
in  total  loss  of  vision.  A  crescentic  inci- 
sion along  the  edge  of  the  cornea  allows 
of  the  escape  of  the  animal  along  with  the 
aqueous  humor.  Cases  have  been  re- 
ported by  many  ophthalmic  writers, 
among  whom  Mackenzie  has  given  the 
fullest  details,  and  has  figured  the  animal 
both  in  its  natural  condition  and  magni- 
fied. ' 

All  the  operations  on  the  cornea  just 
described  will  be  greatly  facilitated   by 

mained  fixed  in  the  iris  for  eight  years,  and, 
after  causing  repeated  attacks  of  iritis,  was 
at  last  thrust  forwards  against  the  cornea  by 
the  effused  lymph  ;  ulceration  was  set  up, 
and  the  little  fragment,  projecting  through 
the  cornea,  was  seized  and  extracted. 

1  Mackenzie  (Practical  Treatise,  etc.,  4th 
edit.,  1854)  quotes  a  case  of  cysticercus  in  the 
anterior  chamber,  observed  by  Schott  in 
1830 ;  another  by  Logan  in  1833 ;  and  relates 
two  cases  of  his  own  in  1848  and  1850,  and 
two  others  in  the  practice  of  other  surgeons. 
He  also  mentions  a  case  reported  by  Appia, 
in  which  the  cysticercus  is  said  to  have  been 
seen  within  the  substance  of  the  cornea.  In 
all  these  instances  the  left  eye  was  affected, 
and  Mackenzie  remarks  that  "the  left  has 
suffered  much  oftener  than  the  right  eye 
from  the  intrusion  of  cysticerci,  either  under 
the  conjunctiva  or  into  the  interior  of  the  or- 
gan." Cases  which  have  been  reported  sub- 
sequently to  the  publication  of  Mackenzie's 
work  do  not,  however,  bear  out  this  state- 
ment. In  the  Archiv  fur  Ophthalmologic, 
vol.  i.,  p.  453,  is  a  case  of  cysticercus  in  the 
right  anterior  chamber ;  and  in  the  same 
journal,  vol.  iv.,  p.  113,  is  another,  also  in 
the  right  eye ;  Teale  has  reported  a  case 
occurring  in  the  right  eye  ;  Ophthalmic 
Hospital  Reports,  vol.  v.,  p.  320.  Wheu 
Mackenzie  wrote,  cysticerci  had  never  been 
discovered  in  the  vitreous  chamber ;  but  in 
the  Archiv  twenty  cases  have  already  been 
reported,  nearly  equally  divided  between  the 
right  and  left  eyes.  (See  a  subsequent  note 
on  cysticerci  on  the  retina  and  in  the  vitreous 
humor.) 
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the  use  of  the  spring  speculum,  a  forceps  j 
to  fix  the  globe,  and,  in  irritable  and  timid 
patients,  by  the  administration  of  chloro- 
form [or  ether] . 

The  after-treatment  of  all  the  foregoing 
cases,  in  which  an  incision  of  the  cornea 
may  have  been  necessary  for  the  removal 
of  a  penetrating  body,  mainly  consists  in 
keeping  the  eye  perfectly  at  rest  and  pro- 
tected from  light,  while  the  healing  pro- 
cess is  going  on.  For  the  first  twenty- 
four  hours  at  least,  both  eyes  should  be 
covered  with  a  light  bandage.  After  that 
period  it  may  be  sufficient  to  keep  the 
wounded  eye  closed,  and  the  length  of 
time  during  which  this  closure  should  be 
maintained  must  depend  upon  the  rapidity 
with  which  the  wound  heals,  and  the 
aqueous  humor  is  re-secreted — circum- 
stances varying  according  to  the  constitu- 
tion of  the  patient,  and  the  amount  of 
violence  inflicted  on  the  eye  by  the  acci- 
dent and  the  subsequent  manipulations  of 
the  surgeon.  Patients  should  neither  be 
kept  low  nor  over-stimulated,  but  main- 
tained as  near  as  possible  at  their  natural 
standard  of  vigor.  Those  of  an  irritable 
temperament  will  often  require  a  narcotic 
for  several  nights  after  these  operations  ; 
but  if  chloroform  has  been  used  a  narcotic 
should  not  be  given  while  the  system  is 
still  under  the  effects  of  the  inhaled 
vapor. 


CHAPTEE  Y. 

diseases  of  the  sclerotic. 
Inflammation. 

{Rheumatic  Ophthalmia  of  Mackenzie  ;  Scleritis  ; 
Sclerotitis.) 

The  sclerotic  is  inflamed  to  a  certain 
extent  in  all  cases  of  keratitis  and  iritis, 
and  exhibits  that  zone  of  red  vessels  close 
around  the  margin  of  the  cornea  which  is 
so  marked  a  symptom  of  both  these  dis- 
eases. A  more  extended  inflammation 
of  the  sclerotic  not  uncommonly  forms  one 
of  the  complications  of  catarrhal  oph- 
thalmia. 

But  there  is  also  a  form  of  inflammation 
which  is  almost  limited  to  the  sclerotic, 
the  conjunctiva  being  implicated  only  in 
a  secondary  degree,  and  this  sclerotic  in- 
flammation may  assume  either  the  acute 
or  the  chronic  form. 

In  the  acute  inflammation  the  whole  of 
the  sclerotic  is  intensely  injected,  the  part 
assuming  a  peculiar  pink  tint,  quite  differ- 
ent from  the  more  vermilion  color  of  con- 
junctival inflammation.  In  very  severe 
cases  the  pink  tint  has  a  shade  of  violet. 


in  consequence  of  the  depth  at  which  the 
vessels  lie  in  the  fibrous  tissue.  Intoler- 
ance of  light  and  lachrymation  are  marked 
symptoms,  and  in  and  around  the  eyeball 
there  is  always  considerable  pain,  which 
sometimes  assumes  the  form  of  intense 
neuralgia  throughout  the  ophthalmic  di- 
vision of  the  fifth  nerve,  extending  even 
into  the  second  and  third  divisions. 

Tbe  attack  is  attended  with  general 
constitutional  derangement ;  the  tongue 
is  coated,  the  appetite  bad,  and  the  urine 
often  deposits  large  quantities  of  lithates. 

Treatment. — The  bowels  must  be  first 
thoroughly  cleared,  and  then  narcotics 
given,  in  doses  proportioned  to  the  sever- 
ity of  the  neuralgia  and  the  former  habits 
of  the  patient.  Half  a  drachm,  or  a 
drachm,  of  tincture  of  hyoscyamus  may 
be  sufficient  in  some  cases,  while  in  others 
full  doses  of  morphia  will  be  requisite  to 
insure  sleep.  In  some  patients  quinine, 
in  others  iodide  of  potassium  is  of  great 
service  ;  to  those  in  whom  the  rheumatic 
diathesis  is  more  marked,  colchicum  given 
in  combination  with  an  alkali  will  be  far 
more  beneficial.  The  patient's  appetite 
is  usually  so  bad  that  it  requires  manage- 
ment to  induce  him  to  take  sufficient 
nourishment.  Beef-tea,  bread-and-milk, 
and  various  modifications  of  farinaceous 
food,  are  often  more  readily  taken  than 
solid  meat.  Sugar  should  be  avoided,  and 
beer,  as  containing  sugar ;  dry  wine  or 
diluted  spirit  being  substituted,  and  of 
course  only  given  in  quantities  demanded 
by  the  condition  and  previous  habits  of 
the  patient.  Local  depletion  by  means  of 
leeches  seldom  produces  more  than  tem- 
porary benefit,  and  blisters  only  aggra- 
vate the  neuralgia.  Steaming  the  eyes 
over  hot  water  is  usually  soothing,  and 
preferable  to  fomentation,  in  consequence 
of  tbe  extreme  irritability  of  the  surface 
'of  the  eye.  The  most  effectual  local  ap- 
plication is  chloroform,  diluted  Avith  olive- 
oil  according  to  the  susceptibility  of  the 
skin,  and  applied  on  lint  to  the  temple 
and  forehead.  The  patient's  room  should 
be  moderately  shaded  from  light,  and  the 
eyes  still  farther  protected,  if  necessary, 
by  a  suitable  eye-shade,  or  tinted  specta- 
cles ;  but  complete  darkening  of  the  room 
is  unnecessary,  and  it  has  the  great  dis- 
advantage of  rendering  the  examination 
of  the  eyes  by  the  surgeon  intensely  pain- 
ful during  the  abrupt  transition  from 
darkness  to  light. 

Chronic  inflammation  of  the  sclerotic 
occurs  frequently,  but  by  no  means  exclu- 
sively, in  rheumatic  subjects.  Instead  of 
involving  the  whole  extent  of  the  sclerotic 
at  once,  it  commonly  appears  as  a  limited 
patch  of  redness,  close  to  the  cornea,  after 
a  time  fadingawa}',  and  then  reappearing 
on  some  other  portion  of  the  white  of  the 
eye,  but  always  keeping  close  to  the  cor- 


DISEASES    OF    THE    EYE 


neal  margin.  [This  localized  form  of  in- 
flammation is  usually  called  '■'•episcleritis,'''' 
as  the  tissue  principally  involved  is  the 
subconjunctival.  The  patches  are  of  a 
dusky  red  color,  and  more  or  less  raised 
above  the  surrounding  surface.] 

When  this  chronic  inflammation  of  the 
sclerotic  has  gone  on  for  a  long  time,  it 
has  a  tendency  to  involve  either  the  cor- 
nea or  the  iris.  In  the  latter  case  the 
iritis  is  so  insidious  and  so  slightly  marked 
as  frequently  to  be  overlooked  ;  and  it  is 
not  until  after  the  sclerotic  redness  has 
wholly  disappeared  that  some  dimness  of 
vision  induces  the  surgeon  to  make  a 
careful  examination  of  the  pupil ;  when 
he  will  probably  detect  some,  small  adhe- 
sions between  the  iris  and  the  capsule  of 
the  lens,  or  a  filmy  opacity  of  the  latter, 
dotted  with  minute  patches  of  pigment. 

It  appears  to  be  this  form  of  obstinate 
sclerotic  inflammation  which  Wilde1  has 
described  as  "inflammation  of  the  ciliary 
body."  No  evidence,  however,  exists 
that  this  structure  is  specially  the  seat  of 
inflammation.  [Inflammation  of  the  cili- 
ary body,  or  cyclitis,  generally  occurs  in 
connection  with  iritis  (irido-cyclitis)  or 
choroiditis,  though  it  is  occasionally  met 
with  as  an  idiopathic  affection.  When 
localized  it  may  readily  be  mistaken  for 
episcleritis,  particularly  as  it  is  accompa- 
nied by  marked  congestion  of  the  epi- 
scleral vessels.  There  is,  however,  less 
elevation  of  the  surface  and  greater  dis- 
turbance of  the  vision,  and  extreme  ten- 
derness on  pressure.] 

Treatment. —  Chronic  inflammation  of 
the  sclerotic  is  a  very  tedious  affection, 
and  one  that  is  extremely  liable  to  recur, 
if  the  patients  are  exposed  to  cold  and 
damp,  or  fall  into  that  dyspeptic  condi- 
tion which  induces  chronic  rheumatism. 
Strict  attention  to  diet,  avoidance  of 
sugar,  and  of  substances  which  form  sugar 
in  the  system,  a  dry  and  temperate  cli- 
mate, will  be  the  best  means  to  prevent 
the  sclerotic  inflammation  from  becoming 
periodical  in  its  return.  Quinine  is  com- 
monly the  most  effectual  remedy,  and 
blisters  to  the  temples  are  often  valuable 
adjuncts.  But  if  the  patches  of  redness 
shift  about  from  one  side  to  the  other, 
fading  away  at  one  part,  only  to  reappear 
at  an  opposite  point  of  the  globe,  a  vigi- 
lant watch  should  be  kept  upon  the  iris, 
lest  it  should  be  attacked  with  inflamma- 
tion. If  the  pupil  becomes  sluggish  and 
slightly  irregular,  a  careful  examination 
with  concentrated  light  will  probably  re- 
veal a  very  slight,  barely  perceptible,  de- 
posit of  lymph  fringing  the  pupillary 
margin.  The  sight  will  at  the  same  time 
be  more  or  less  cloudy.     In  such  a  case 


1  Medical  Times  and  Gazette,  n.  s.,  vol.  ix. 
p.  515,  1854. 


mercury  must  be  carefully  given  to  check 
the  iritis.  Two  grains  of  calomel  with 
half  a  grain  of  opium  may  be  given  at 
bedtime  ;  or,  if  the  iritis  be  more  acute, 
and  the  deposit  of  fibrin  more  considera- 
ble, the  calomel  and  opium  may  be  given 
for  a  few  days,  night  and  morning  ;  and 
as  soon  as  the  deposit  begins  to  be  ab- 
sorbed, the  dose  may  be  restricted  to  two 
grains  a  day,  or  even  that  quantity  may 
be  given  on  alternate  clays.  In  delicate 
subjects  a  single  grain  taken  every  night 
may  be  sufficient  from  the  first.  The 
mouth  must  never  be  made  at  all  tender, 
and  the  depressing  influence  of  the  mer- 
cury may  be  counteracted  by  a  daily  dose 
of  bark,  and  a  moderately  nutritious  diet. 
The  bark  should  be  continued  in  small 
doses  for  some  weeks  after  the  mercury 
has  been  left  off. 

[Atropia  is  always  useful  as  an  ano- 
dyne, and  for  the  purpose  of  keeping  the 
e}'e  in  a  state  of  rest.  When  there  is  a 
suspicion  of  iritis,  its  use  should  never  be 
omitted.  Warm  poppy  fomentations  are 
much  used.] 


Injuries  of  the  Sclerotic. 

Glean  cuts  of  the  sclerotic,  inflicted 
with  sharp  bodies  of  various  kinds,  fre- 
quently involve  the  subjacent  structures, 
the  choroid  and  retina.  If  the  latter  be 
extensively  divided,  a  greater  or  less 
quantity  of  the  vitreous  humor  is  almost 
sure  to  be  lost.  The  laxity  of  the  con- 
junctiva, however,  often  serves  to  limit 
the  escape,  as  the  tenacious  fluid  becomes 
entangled  among  the  meshes  of  the  sub- 
conjunctival areolar  tissue. 

The  prognosis  of  wounds  of  the  sclerotic 
depends  upon  their  extent,  the  amount 
of  vitreous  humor  which  has  been  lost, 
and,  above  all,  upon  the  fact  whether  or. 
not  the  foreign  body  inflicting  the  wound 
has  penetrated  into  the  interior  of  the 
globe.  The  wound  made  by  the  entrance 
of  a  grain  of  shot  is  usually  very  small, 
as  the  elasticity  of  the  sclerotic  causes  its 
fibres,  after  being  separated  by  the  shot, 
instantly  to  close  up  again,  as  soon  as  it 
had  passed  through  them.  When  quite 
recent,' a  shot-wound  in  the  sclerotic  is 
hidden  by  a  little  patch  of  blood  extrava- 
sated  beneath  the  conjunctiva.  The  en- 
trance of  a  grain  of  shot,  or  a  fragment 
of  metal,  through  the  sclerotic  into  the 
vitreous  chamber  is  almost  certain  to  set 
up  a  slow  inflammation  of  the  whole 
globe,  ending  in  loss  of  sight  and  atrophy 
of  the  organ. 

Simple  punctures  and  small  cuts  through 
the  sclerotic,  unattended  with  the  reten- 
tion of  an}'  foreign  body,  commonly  unite 
very  well,  provided  the  eye  be  kept  in 
perfect  rest,  and   the  reparative   process 
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be  not  interfered  with,  and  checked  by  in- 
judicious applications,  or  by  general  de- 
pletion and  weakening  of  the  patient's 
system.  It  seems  almost  superfluous  to 
insist  upon  the  necessity  for  absolute  re- 
pose for  the  wounded  organ  ;  and  yet  it 
is  wonderful  to  see  how  the  good  sense  of 
the  surgeon,  who  would  treat  a  fractured 
limb  on  the  principle  I  have  just  men- 
tioned, seems  to  desert  him  as  soon  as  a 
wounded  eye  comes  under  his  care. 

Rupture  of  the  sclerotic  with  displacement 
of  the  lens. — A  very  remarkable  injury 
sometimes  happens  to  the  sclerotic,  con- 
sisting in  a  laceration  extending  com- 
pletely through  its  substance,  within  a 
line  or  two  of  the  corneal  margin,  while 
the  conjunctiva  remains  unbroken,  and 
the  dislocated  lens,  slipping  out  through 
the  rent  in  the  sclerotic,  becomes  firmly 
wedged  beneath  the  conjunctiva. 

This  rupture  of  the  sclerotic  always 
takes  place  on  the  side  of  the  eye  opposite 
to  that  which  has  received  a  severe  blow 
with  some  blunt  body  ;  the  fibres,  being 
suddenly  put  on  the  stretch,  give  way  at 
the  point  where  they  are  the  most  bent. 
Hence  it  is  that  the  seat  of  rupture  is  al- 
most always  either  the  upper  or  the  inner 
part  of  the  globe,  the  lower  and  the  outer 
portions  being  comparatively  exposed  to 
violence,  while  the  prominence  of  the  eye- 
brow above,  and  of  the  nose  internally, 
defends  the  upper  and  the  inner  portions. 

Rupture  of  the  sclerotic,  with  sub-eon- 
junctival  dislocation  of  the  lens,  is  always 
attended  with  some  injury  to  the  iris. 
Either  that  portion  adjacent  to  the  scle- 
rotic wound  is  drawn  into  it,  the  pupil 
remaining  large,  and  displaced  towards 
the  margin  of  the  cornea,  or  else  the 
shock  causes  the  ciliary  attachment  of 
the  iris  to  give  way  to  a  greater  or  less 
extent. 

It  sometimes  even  happens  that  the 
whole  ciliary  attachment  gives  way,  and 
the  entire  iris  is  driven  completely  out  of 
the  globe,  through  the  rent  in  the  scle- 
rotic, along  with  the  aqueous  humor, 
lens,  and  a  portion  of  the  vitreous  body. 
This  large  escape  of  the  contents  of  the 
globe  only  takes  place,  I  believe,  when 
the  conjunctiva  is  also  ruptured.1 

When  a  recent  case  of  ruptured  globe 
is  seen  soon  after  the  infliction  of  the  in- 
jury, the  parts  are  so  obscured  by  blood 
that  it  is  often  impossible  to  form  a  cor- 
rect estimate  of  the  damage  the  globe  has 
sustained.  Detachment  of  the  iris  from 
its  ciliary  connection  is  always  attended 

1  See  two  cases  in  which  the  lens  and  iris 
were  driven  out  of  the  eye  through  the  rup- 
tured sclerotic,  published  in  my  Practical 
Guide,  etc.,  2d  edit.,  pp.  398-9.  Also  a  case 
of  sub-conjunctival  dislocation  of  both  lenses 
in  the  same  person,  p.  113,  note. 


with  bleeding,  which  may  completely  hide 
everything  behind  the  cornea.  The  lens, 
too,  if  dislocated  beneath  the  conjunc- 
tiva, is  often  enveloped  in  blood,  so  that 
its  form  cannot  be  precisely  defined. 
Until  the  blood  behind  the  cornea  has 
been  absorbed,  it  is  impossible  to  ascer- 
tain whether  the  retina  has  retained  its 
function  ;  so  that  in  every  case  the  prog- 
nosis will  be  extremely  doubtful. 

Treatment. — If  the  detached  iris  is 
hanging  out  of  the  wound  through  a  rent 
in  the  conjunctiva,  it  should  be  snipped 
off  with  scissors  ;  but  inasmuch  as  the 
lens,  if  lying  between  the  unbroken  con- 
junctiva and  the  sclerotic,  may  be  so  ob- 
scured by  effused  blood  as  to  be  with  dif- 
ficulty recognized,  it  will  be  well  to  wait  a 
few  days  until  the  blood  has  become  ab- 
sorbed, and  then  the  division  of  the  con- 
junctiva covering  the  displaced  lens  will 
allow  of  its  easy  removal. 

Absolute  rest  of  the  eye  is  the  one  im- 
portant point  in  the  treatment  of  all  cases 
of  ruptured  globe.  For  the  first  few  days, 
both  eyes  should  be  kept  closed,  by  means 
of  strips  of  plaster  or  a  light  bandage. 
Afterwards,  it  will  suffice  to  close  the  in- 
jured eye  only  ;  but  this  closure  should  be 
uninterruptedly  maintained  for  a  week  or 
ten  days. 

The  patient  should  not  be  kept  on  low 
diet,  nor  depleted  in  any  way,  least  of  all 
should  he  be  brought  under  the  action  of 
mercury,  as  is  too  often  clone.  Such  treat- 
ment can  only  have  the  effect  of  lowering 
his  reparative  power,  and  so  retarding 
the  process  of  cure. 


CHAPTER  VI. 
diseases  of  the  ieis. 
Congenital  Defects. 

(Iriderentia;   Coloboma;  Misplaced  pupil;  Per' 
sistence  of  membrana  pupillaris.) 

Congenital  absence  of  iris  (irideremia) 
always  attracts  the  notice  of  those  about 
the  infant  by  the  peculiar  reddish  glow 
which  is  reflected  from  the  retina.  The 
child  seems  to  shrink  from  strong  light, 
and  there  is  a  good  deal  of  unsteadiness 
of  the  globes.  The  whole  space  behind 
the  cornea  presents  one  uniform  red  or 
orange  tint,  while  the  edge  of  the  lens  is 
marked  only  by  a  ring  of  golden  light. 

Although  the  term  irideremia  would 
imply  a  total  absence  of  iris,  a  slight  ru- 
diment of  it  is  often  found,  forming  a  very 
narrow  segment  of  a  circle  skirting 
some  portion  of  the  edge  of  the  cornea. 

Considering  that  a  certain  number  of 
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infants  affected  with  this  rare  malforma- 
tion are  yearly  brought  for  an  opinion  to 
our  public  eye-hospitals,  it  is  singular 
that  an  adult  thus  affected  is  so  seldom 
met  with.  I  can  only  remember  to  have 
seen  one  such  case,  a  short  notice  of 
which  I  published  a  few  3rears  ago.1 

Coloboma. — This  congenital  malforma- 
tion is  the  result  of  an  arrest  of  develop- 
ment, whereby  the  coalescence  of  the 
two  halves  of  the  iris  is  prevented  ;  the 
pupil,  therefore,  presents  an  elongated 
form,  and  extends  down  to  the  lower  edge 
of  the  cornea. 

A  median  fissure  of  the  lower  portion 
of  the  choroid  accompanies  Coloboma  iri- 
dis. The  iris  and  choroid  being  formed  in 
the  embryo  from  one  vascular  membrane 
curved  upon  itself,  an  arrest  of  develop- 
ment causes  in  both  structures  the  same 
kind  of  defect  along  the  median  plane  of 
the  eyeball. 

Coloboma  iridis,  however,  is  not  always 
placed  exactly  on  the  median  plane  of  the 
eye,  but  sometimes  a  little  to  the  inner  or 
outer  side  of  it.  It  usually  coexists  in 
both  eyes,  although  not  always  in  the 
same  degree.  Sometimes,  instead  of  the 
pupil  being  prolonged  down  to  the  bottom 
of  the  cornea,  an  abortive  attempt,  as  it 
were,  to  form  a  coloboma  is  evidenced  by 
a  puckered  groove  in  the  iris,  extending 
downwards  from  the  lower  edge  of  the 
pupil.  The  actual  size  of  the  pupillary 
aperture  in  coloboma  is  not  always  quite 
so  great  as,  on  a  superficial  inspection,  it 
appears  to  be  ;  for  the  extreme  edge  of 
the  aperture,  when  minutely  examined, 
will  sometimes  be  found  to  be  fringed 
with  a  blackish-brown  pigment ;  and  this 
at  first  sight  produces  the  effect  of  a 
larger  area  than  really  exists. 

An  old  prolapse  of  the  iris  through  an 
ulcer,  situated  at  the  lower  edge  of  the 
cornea,  by  drawing  the  pupil  directly 
downwards,  may  produce  an  appearance 
a  good  deal  like  a  coloboma  iridis.  The 
white  cicatrix,  however,  in  the  former 
case,  would  always  enable  the  careful  sur- 
geon to  recognize  the  true  character  of 
the  deformity. 

1  Guide  to  the  Practical  Study,  etc.,  2d 
edit.,  p.  400.  Samuelson  describes  a  case  of 
irideremia  in  a  man  of  forty-eight.  Not  only 
were  the  irides  absent,  but  the  closest  scru- 
tiny failed  to  detect  any  ciliary  processes. 
His  accommodation  seems  not  to  have  been 
tested  ;  but  he  asserted  it  to  be  perfect ;  Brit- 
ish Med.  Journal,  1863,  p.  495.  In  the  Mo- 
natsbl.  fur  Augenheilk.,  1866,  irideremia  is 
noticed  as  existing  in  a  woman  of  forty-two. 
Her  eldest  child  had  the  same  defect.  Hulme 
reports  a  case  in  a  man  aged  twenty-two. 
He  could  read  No.  6  of  Jaeger's  test-types  ; 
Med.-Chir.  Trans.,  vol.  xliv.  France  gives 
another  case,  a  woman  aged  twenty-three ; 
Guy's  Hospital  Reports,  vol.  vii. 


Another  abnormal  condition  of  the  pu- 
pils consists  in  their  being  placed  near 
the  margin  of  the  cornea,  instead  of  op- 
posite to  its  centre.  Malposition  of  the 
lens  appears  frequently  to  accompany  this 
eccentric  position  of  the  pupils.1 

Persistence  of  the  foetal  membrana  pu- 
pillaris  has  been  described  as  sometimes 
causing  an  obstruction  in  the  pupil  which 
might  be  mistaken  for  congenital  cata- 
ract ;  but  no  practised  observer  could 
make  such  a  mistake  ;  for  the  membrana 
pupillaris  is  attached,  not  to  the  margin 
of  the  pupil,  but  to  the  anterior  face  of 
the  iris,  at  a  little  distance  beyond,  where 
there  is  a  more  or  less  elevated  ring  of 
small  tufts  or  nodules.  Projecting  from 
this  part  of  the  iris,  I  have  occasionally 
seen  slight  vestiges  of  the  pupillary  mem- 
brane, in  the  form  of  little  spurs  or  tags. 

The  persistence  of  any  portion  of  this 
membrane,  even  in  young  persons,  is  a 
circumstance  of  extreme  rarity.  Dr. 
Cohn,  in  the  Klinische  Monatsblatter  fin* 
Augenheilkunde,  1867  (p.  62),  enters  into 
an  analysis  of  the  cases  published  by  dif- 
ferent authors,  and  dismisses  all  of  them 
except  five  as  originating  in  a  faulty  diag- 
nosis. He  describes  four  cases  from  his 
own  observation.  I  think  there  can  be 
no  doubt  that,  in  most  of  the  instances 
reported,  old  adhesions,  the  result  of  by- 
gone iritis,  have  been  mistaken  for  shreds 
of  the  membrana  pupillaris. 

The  following  case  appears  to  be  worthy  of 
record,  as  exhibiting  a  vestige  of  the  pupil- 
lary membrane  in  a  person  of  middle  life. 

In  the  summer  of  1867  a  lady,  aged  thirty, 
consulted  me  for  short-sightedness.  The  case 
was  a  very  simple  one,  the  myopia  not  in  any 
high  degree,  and  suitable  glasses  were  all  she 
required.  I  noticed  a  fine  hair-like  thread 
running  obliquely  across  the  pupil  of  the 
right  eye,  and  at  once  recognized  it  as  a  ves- 
tige of  pupillary  membrane.  It  gave  the  pa- 
tient no  inconvenience,  and  indeed  she  could 
not  be  made  aware  of  its  existence  under  any 


[Fig.  262. 


Fig.  263. 


Persistence  of  pupillary  membrane.] 

illumination  I  could  apply.  Fig.  262  repre- 
sents the  eye  with  the  pupil  in  its  natural 
state,  and  Fig.  263  after  atropine.  I  had 
expected  to  find  that,  as  the  pupil  dilated, 

1  Figures  of  unusually  extensive  coloboma 
iridis,  and  of  congenital  malposition  of  the 
pupils,  illustrate  a  paper  of  mine  in  the  Oph- 
thalmic Hospital  Reports  for  1858  (plate  iv., 
figs.  2  and  3). 
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while  the  two  sides  of  the  iris  were  held  to- 
gether by  the  little  thread,  the  aperture 
would  become  irregular  ;  but  this  was  not  the 
case  to  any  appreciable  extent.  The  iris,  of 
a  thoroughly  healthy  appearance,  was  of  a 
rust-brown,  and  the  filament  was  only  a  little 
paler  in  color.  At  each  end  it  had  a  bifid 
attachment,  and  looked  like  a  portion  of  the 
proper  fibrous  tissue  of  the  iris  drawn  out 
into  a  thread.  Under  the  ophthalmoscope, 
the  media  and  fundus  of  the  eye  presented 
nothing  unusual.1 

In  the  Albino  the  iris  partakes  of  the 
general  want  of  colored  pigment  which 
characterizes  the  hair  and  skin.  The 
layer  of  opaque  pigment,  termed  uvea,  is 
altogether  wanting,  and  the  structure  of 
the  iris  presents  a  singular  appearance, 
as  if  loosened  by  maceration.  Whitish 
fibres  are  intermixed  with  others  of  a  lilac 
color,  and  through  the  whole  attenuated 
iris  the  light  reflected  from  the  fundus  of 
the  eye  transmits  a  reddish  glow. 

Albinism  is  frequently  attended  with 
defective  vision,  and  always  with  great 
intolerance  of  light.  In  some  cases,  how- 
ever, sight  is  very  good,  and  extreme 
sensibility  to  light  is  the  only  thing  com- 
plained of. 


Inflammation  of  the  Iris— Iritis. 

Before  entering  upon  this  very  import- 
ant subject,  it  will  be  desirable  to  say  a 
few  words  about  the  appearances  which 
the  iris  presents  in  a  healthy  state  ;  for  it 
is  subject  to  many  variations  as  to  color 
and  mobility,  which,  if  not  rightly  under- 
stood, may  lead  to  serious  errors  of  diag- 
nosis ;  mere  congenital  peculiarities,  or 
changes  incident  to  age,  being  mistaken 
for  signs  of  disease. 

The  iris  presents  every  shade  of  bluish- 
grey  and  brown  among  the  fair  and  the 
light-brown  races  of  mankind  ;  whilst 
among  the  negro  races  it  is  uniformly 
found  of  a  dark  brown,  approaching  to 
black.  A  parti-colored  iris  is  not  very 
rare  ;  a  fourth,  a  third,  or  even  half  of  its 
surface  being  brown,  and  the  rest  bluish- 
grey  :  or  one  iris  may  be  wholly  brown, 
and  the  other  as  entirely  grey,  each  eye 
being  perfectly  normal  in  respect  of  sight. 
Light-brown  irides  are  often  marked  with 
two  or  three  isolated  tufts  of  dark  pig- 
ment, and  these  spots  are  frequently 
causes  of  alarm  to  those  who  are  the  sub- 
jects of  them. 

A  very  slight  tremulous  vibration  of 
the  whole  iris  attends  every  movement 
of  the  eyeball  in  some  persons,  who 
nevertheless  enjoy  good  sight ;  but  this 
tremulousness  must  be  regarded  as  mor- 

!  This  case  has  been  already  published  in 
the  British  Medical  Journal,  March  20,  1869. 


bid,  whenever  it  exists  to  any  great  ex- 
tent. It  is  quite  independent  of  the 
movements  of  the  pupil,  and  is  best  seen 
when  that  aperture  is  contracted,  as  a 
larger  extent  of  iris  is  then  open  to  obser- 
vation. As  a  decidedly  morbid  appear- 
ance, tremulousness  of  the  iris  is  familiar 
to  us  after  those  cases  of  extraction  of 
cataract,  where  much  vitreous  humor  has 
been  lost,  or  after  needle-operations, 
where  that  humor  has  been  rudely  stirred 
up  and  disintegrated. 

The  pupil  is  not  placed  precisely  in  the 
centre  of  the  iris,  but  a  little  nearer  to 
the  median  plane  of  the  body  ;  so  that 
the  iris  is  rather  narrower  between  the 
inner  edge  of  the  pupil  and  inner  margin 
of  the  cornea  than  on  the  outer  side  of 
the  pupil. 

Any  considerable  deviation  of  the  pupil 
from  a  circular  form  may  be  regarded  as 
the  result  of  disease  ;  but  the  pupil  may 
exhibit,  especially  in  elderly  persons,  a 
slight  irregularity  of  outline,  without  any 
disease  having  existed  in  the  iris. 

The  mobility  of  the  iris  becomes  less 
as  age  advances  ;  and,  in  old  people,  we 
often  find  a  small  and  almost  fixed  pupil, 
the  sight  remaining  excellent.  In  exam- 
ing  the  mobility  of  the  pupils,  each  one 
should  be  tested  separately,  the  other  eye 
being  closed ;  for  such  is  the  sympathy 
between  the  two  organs,  that  when,  in 
consequence  of  disease  in  the  nervous  ap- 
paratus, an  eye  has  become  quite  insensi- 
ble to  light,  its  pupil,  otherwise  motion- 
less, will  contract  whenever  light  is 
admitted  to  the  sound  eye. 

The  earliest  mention  of  iritis  occurs  in 
a  treatise  by  Schmidt,  describing  the  in- 
flammatory changes  consequent  upon  cata- 
ract-operations as  performed  in  his  day.1 

It  is  impossible  to  overrate  the  import- 
ance of  inflammation  of  the  iris ;  for 
when  we  consider  that  the  visual  function 
of  the  eye  ceases,  if  the  small  aperture  of 
the  pupil  becomes  closed,  we  at  once  ap- 
preciate the  consequences  of  inflamma- 
tory effusion  into  its  area. 

The  attention  which  has  been  bestowed 
upon  iritis  by  ophthalmic  writers  has  led 
many  of  them  to  indulge  in  minute  and 
tedious  subdivisions  of  the  disease,  and 
to  distinguish  them  by  complicated  terms, 
which  only  serve  to  embarrass  and  con- 
fuse the  practitioner.  The  extent  to 
which  this  evil  has  spread  can  be  fully 
appreciated  by  those  only  who  are  fami- 
liar with  German  medical  literature.2 

1  Ueber  Nachstaar  unci  Iritis  nach  Staarop- 
erationem,  1801. 

2  For  remarkable  instances  of  this  mania 
for  subdivisions  and  uncouth  names,  see  the 
work  of  Von  Amnion,  De  Iritide,  1836 ;  and 
that  of  Rau,  Die  Krankheiten  und  Bildungs- 
fehler  der  Regenbogenhaut,  1844. 
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This  passion  for  subtle  refinements  and 
nomenclature  has  been  comparatively 
rare  with  English  writers ;  and  those 
whose  practical  experience  has  been  the 
most  extensive  have  made  use  of  the 
simplest  classification. 

Lawrence  divides  iritis  into  acute  and 
chronic,  and  limits  its  constitutional  modi- 
fications to  four,  the  syphilitic,  the  gouty, 
the  rheumatic,  and  the  scrofulous.  Tyrrell 
adopts  the  same  arrangement. 

There  are  certain  signs;  common  to  all 
cases  of  iritis,  under  whatever  constitu- 
tional modifications  it  may  be  developed  ; 
such  are,  a  well-marked  sclerotic  zone ; 
diminished  mobility  of  the  pupil,  with 
more  or  less  change  in  its  form  ;  a  loss  of 
the  peculiar  fibrous  appearance  of  the 
iris  ;  and  a  change  in  its  color. 

[Fig.  264. 


Posterior  synechia  (Wells).] 

Whenever  there  is  a  suspicion  of  iritis, 
atropia  should  be  used.  Even  in  the 
earliest,  or  hypersemic  stage,  the  pupil 
will  dilate  partially  or  irregularly  ;  and  if 
lymph  has  been  effused,  posterior  syne- 
chise  (Fig.  264)  will  be  made  evident, 
which  might  otherwise  escape  observa- 
tion.] 

Other  signs  mark  the  peculiar  constitu- 
tional influence  which  has  given  rise  to 
inflammatory  action  in  the  part.  These 
will  be  noticed  under  the  proper  heads. 

Traumatic  Iritis. 

Incised  wounds  of  the  iris  are  not  the 
injuries  which  cause  the  greatest  amount 
of  inflammation  in  its  tissue.  On  the 
contrary,  clean  cuts,  even  if  very  exten- 
sive, pi'oduce  but  little  inflammatory  re- 
action ;  while  bruising,  or  continued  pres- 
sure of  the  part,  such  as  occurs  in  certain 
displacements  of  the  lens,  invariably 
gives  rise  to  inflammation  and  adhesive 
deposits. 

The  wounds  which  are  sometimes  acci- 
dentally inflicted  on  the  iris  during  the 
operation  for  extracting  a  cataract,  or 
those  which  are  intentionally  made,  to 
form  an  artificial  pupil,  are  rarely  fol- 
lowed by  iritis ;  and  when,  after  a  few 
days,  the  eye  is  examined,  more  or  less 
blood  may  be  found  at  the  bottom  of  the 
anterior  chamber,  but  the  fibrous  tissue 
of  the  iris  will  present  almost  its  ordi- 
nary aspect. 

The  lodgment  of  a  foreign  body,  how- 
ever,  even   of  the  smallest  size,  always 


sets  up  iritis,  which  does  not  permanently 
cease  until  the  foreign  body  has  been  re- 
moved. As  foreign  bodies,  before  reach- 
ing the  iris,  must  have  passed  through 
the  cornea,  I  have  thought  it  best  to  treat 
of  them  in  Chapter  IV.,  under  the  sec- 
tion "Injuries  of  the  Cornea." 

A  singular  accident  which  sometimes 
befalls  the  iris  may  be  mentioned  in  this 
place,  although  it  is  really  attended  with 
very  little  iritis,  namely,  detachment  of 
the  iris  from  the  ciliary  ligament.  The 
organic  connection  between  these  two 
structures  is  so  slight  that  a  smart  blow 
with  a  stick  or  whip,  the  rebound  of  a 
twig,  or  the  shock  of  a  spent  shot,  is  suf- 
ficient to  sever  them  from  each  other ; 
the  extent  of  the  separation  varying  in 
every  possible  degree,  from  a  mere  hair's- 
breadth  to  the  complete  detachment  of 
the  whole  iris  from  its  ciliary  connection. 

A  very  slight  separation  may  almost 
escape  notice.  It  appears  as  a  small, 
black,  elongated  mark,  close  to  the  ex- 
treme edge  of  the  cornea.  In  proportion 
to  the  extent  of  the  separation  will  be  the 
amount  of  deformity  of  the  pupil ;  and 
when  half  of  the  circumference  of  the  iris 
has  been  detached,  the  pupil  will  proba- 
bly fall  together  and  be  wholfy  effaced.1 

In  all  extensive  cases  of  detachment, 
there  is  bleeding  into  the  anterior  cham- 
ber ;  sometimes  to  such  an  amount  as  at 
first  to  conceal  the  injury  from  view. 

Unfortunately  the  surgeon  can  do  very 
little  in  these  cases.  To  replace  the  de- 
tached iris  is  utterly  impossible,  and 
vision  must  inevitably  remain  greatly  im- 
paired ;  but  at  least  he  can  abstain  from 
attempting  to  hasten  the  absorption  of 
the  effused  blood  bj-  administering  mer- 
cury. It  may  seem  unnecessary  to  cau- 
tion any  one  against  such  practice,  but, 
in  fact,  the  dogma  that  ''  mercury  induces 
absorption,"  is  so  firmly  fixed  in  some 
minds,  that  instances  are  constantly  oc- 
curring of  patients  being  actually  sali- 
vated as  a  means  of  promoting  the  ab- 
sorption of  blood  which  is  filling  the 
anterior  chamber  after  rupture  of  the 
iris.  The  rational  mode  of  treatment  is 
to  defend  the  eye  from  strong  light,  and 
to  keep  the  general  vigor  of  the  patient 
up  to  a  healthy  point,  and  then  nature 
will  in  due  time  completely  absorb  the 
blood,  without  any  aid  from  drugs. 

I  have  observed  how  readily  the  iris  in- 
flames when  subjected  to  long-continued 


1  The  appearances  presented  by  separation 
of  the  iris  from  its  ciliary  attachment  may  be 
seen  in  most  of  the  illustrated  ophthalmic 
works.  I  may  instance  Mackenzie's  Treatise, 
4th  edit.,  p.  396  ;  Cooper,  On  Wounds  and 
Injuries  of  the  Eye,  1859,  pp.  170,  173,  175  ; 
Lawson,  Injuries  of  the  Eye,  Orbit,  and  Eye- 
lids ;  1867.     . 
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pressure.  The  most  striking  examples  of 
this  are  seen,  when,  in  consequence  of  a 
blow  upon  the  eye,  the  lens  has  been  loos- 
ened from  its  connections,  and  partially 
dislocated  into  the  pupil.  The  traumatic 
iritis  is  still  more  severe,  if  there  be  at 
the  same  time  an  incised  wound  of  the 
cornea.  In  that  case,  the  aqueous  humor 
drains  away,  and,  in  consequence,  the 
iris  becomes  compressed  between  the  cor- 
nea and  the  displaced  lens. 

Inflammation  of  the  iris  soon  sets  in ; 
vessels  become  visible  in  its  tissue,  and 
lymph  is  effused  into  the  pupil,  into  which 
the  lens  is  bulging.  The  cornea  becomes 
hazy,  and  is  traversed  by  vessels.  The 
sclerotic  and  conjunctiva  are  deeply  in- 
jected, and  there  is  abundant  secretion  of 
tears.  If  the  case  be  left  to  itself,  or  in- 
judiciously treated,  the  pupil  becomes 
eventually  closed  with  effused  lymph  ;  or 
else  the  cornea  softens  and  gives  way. 
Meantime  the  deep  tissues  become  disor- 
ganized, and,  after  protracted  suffering, 
the  patient  finds  the  eye  utterly  useless. 

The  only  way  to  anticipate  all  this  mis- 
chief is  to  remove  the  displaced  lens, 
which  is  acting  like  a  foreign  body.  To 
do  this  requires  much  tact  and  care,  and, 
in  making  the  requisite  opening  in  the 
cornea,  the  surgeon  must  endeavor  to 
avoid  isolating  any  considerable  portion 
of  corneal  substance  between  his  incision 
and  the  wound  already  existing  in  the 
cornea,  lest  the  isolated  portion  should 
slough  from  interrupted  nutritive  supply. 
Sometimes  the  wound  in  the  cornea  is  so 
placed  that  the  surgeon,  by  enlarging  it, 
can  make  an  opening  sufficient  for  his 
purpose.  But  if  the  wound  be  in  the 
centre  of  the  cornea,  it  is  usually  desira- 
ble to  make  the  incision  in  a  new  portion, 
and  as  near  the  margin  as  possible.  If 
the  substance  of  the  lens  has  been  much 
broken  by  the  original  injury,  the  greater 
part  of  it  will  probably  escape  when  pres- 
sure is  applied  ;  but  if  the  lens  be  almost 
entire,  it  must  be  broken  up  as  much  as 
possible  before  any  attempt  at  pressure  is 
made.  The  use  of  the  scoop  will  greatly 
facilitate  the  removal  of  the  disintegrated 
lens,  the  pulpy  substance  escaping  along 
the  groove.  In  some  cases  the  removal 
of  a  portion  of  iris  will  not  only  facilitate 
the  removal  of  the  lens  with  the  scoop, 
but  will  prevent  the  occurrence  or  con- 
tinuance of  iritis. 

The  success  of  such  an  operation  will 
depend  upon  its  being  performed  soon 
after  the  accident,  while  the  cornea  is 
still  clear,  and  before  iritis  and  effusion  of 
lymph  have  set  in.  If  performed  at  a 
later  period,  there  will  be  greater  risk  of 
vitreous  humor  being  lost.  In  all  cases 
the  success  of  the  operation,  as  regards 
restoration  of  sight,  must  be  very  doubt- 
ful.    And  if  performed  at  a  late  period, 


relief  of  pain  and  prevention  of  complete 
disorganization  of  the  globe  will  probably 
be  the  best  result  that  can  be  hoped  for. 

The  treatment,  after  such  an  operation 
as  I  have  just  noticed,  will  be  similar  to 
that  after  an  ordinary  case  of  extraction  of 
a  cataract.  Closure  of  both  eyes  lor  four 
or  five  days  will  be  necessary,  and  the  re- 
parative powers  of  the  patient  must  not  be 
depressed  by  privation  of  due  nourishment. 

The  surgeon  must  not  deceive  himself 
with  the  belief  that  in  these  cases  of 
wound  of  the  cornea,  with  displaced  lens, 
the  administration  of  mercury  can  avert 
destructive  inflammation.  The  efficacy 
of  mercury  in  controlling  the  effusion  of 
lymph  in  non-traumatic  iritis,  arises  from 
the  fact  of  there  being,  in  that  case,  no 
foreign  body — which  a  displaced  lens  re- 
ally is — pressing  against  and  irritating 
the  iris.  Traumatic  iritis,  set  up  by  a 
displaced  lens,  is  wholly  beyond  the  pow- 
ers of  mercury,  and  its  administration 
can  only  do  harm,  by  lowering  the  pa- 
tient's reparative  power,  and  so  unfitting 
him  to  recover  from  the  operation,  should 
removal  of  the  lens  be  ultimately  re- 
sorted to. 


Kiieumatic  Iritis. 

Rheumatic  inflammation  of  the  iritis 
assumes  either  an  acute  or  a  chronic  cha- 
racter. In  the  former  case,  the  attack 
can  usually  be  traced  to  exposure  to  cold 
wind  or  damp,  when  the  body  has  been 
exhausted  by  fatigue  or  greatly  over- 
heated. 

According  to  the  nervous  susceptibility 
of  the  patient,  the  onset  of  an  attack  of 
rheumatic  iritis  will  be  attended  either  by 
dull  pain  in  and  around  the  eyeball,  or 
by  acute  neuralgia  throughout  the  first 
division  of  the  fifth  nerve,  extending  even 
to  the  second  and  third  divisions. 

When  the  attack  is  severe,  there  is 
usually  a  good  deal  of  intolerance  of  light, 
and  lacrymation.  The  vascular  zone  is 
not  well-marked,  on  account  of  its  being 
lost  in  the  general  injection  of  the  whole 
sclerotic,  which  assumes  the  purplish  tint 
I  have  described  as  characterizing  sclero- 
tic inflammation. 

Rheumatic  iritis  is  almost  always  at- 
tended with  some  slight  haziness  of  the 
cornea,  and  in  this  respect  it  differs  re- 
markably from  the  syphilitic  form,  which, 
even  in  the  most  severe  cases,  often  leaves 
the  cornea  perfectly  clear.  The  morbid 
changes  in  the  iris  itself  are  sometimes 
so  slightly  marked  as  to  escape  an  unprac- 
tised or  a  careless  observer  ;  so  that  it  is 
not  until  the  inflammation  has  subsided, 
and  the  cornea  has  become  quite  clear, 
that  the  still-existing  impairment  of  sight 
causes  a  more  careful  scrutiny  of  the  pu- 
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pil  to  be  made,  and  then  inflammatory 
exudation  into  its  area,  and  adhesion  of 
its  margin,  are  found  to  have  taken  place. 

In  the  more  acute  form  of  rheumatic 
inflammation,  the  veins  of  the  iris  may 
be  traced  on  various  parts  of  its  surface, 
as  delicate  red  lines,  diverging  from  the 
edge  of  the  pupil  to  the  periphery  of  the 
iris.  I  need  hardly  say  that  these  fine 
vessels  cannot  be  traced  if  there  exists 
any  considerable  haziness  of  the  cornea. 

The  pupil  is  contracted,  more  or  less 
irregular,  and  as  the  inflammation  goes  on, 
this  irregularity  becomes  more  marked, 
in  consequence  of  effusion  of  lymph1  tak- 
ing place  between  the  edge  of  the  pupil 
and  the  capsule  of  the  lens.  The  insid- 
ious manner  in  which  this  fibrinous  effu- 
sion occurs  affords  a  marked  contrast  to 
the  rapidity  with  which  large  masses  of 
yellow  or  reddish-yellow  lymph  show 
themselves  on  the  edge  of  the  pupil  in 
syphilitic  iritis. 

I  have  already  noticed  the  neuralgia 
throughout  the  region  supplied  Iry  the 
ophthalmic  division  of  the  fifth  nerve, 
which  attends  an  acute  attack  of  rheu- 
matic iritis.  There  is  also  very  frequently 
considerable  febrile  disturbance,  the  urine 
being  loaded  with  lithates. 

The  majority  of  cases  do  not  present 
such  acute  symptoms  as  those  just  de- 
scribed, but  pursue  a  more  chronic  course. 
The  injection  of  the  sclerotic  being  less 
general,  the  vasculnr  zone  around  the 
cornea  is  better  marked  ;  there  is  little,  if 
any,  intolerance  of  light  or  lacrymation, 
and  instead  of  severe  neuralgia  in  the 
fifth  nerve,  there  is  only  a  dull  aching 
pain  in  and  around  the  eyeball. 

But  whether  the  iritis  be  acute  or  chro- 
nic, there  is  still  the  same  clanger  of  effu- 
sion of  lymph  into  the  area  of  the  pupil, 
and  this  danger  is,  as  I  have  said,  all  the 
greater  on  account  of  the  gradual  and  in- 
sidious manner  in  which  the  effusion  takes 
place.  To  check  this  is  the  main  object 
to  be  kept  in  view. 

Treatment. — If  the  early  stage  of  acute 
rheumatic  iritis  be  attended  with  severe 
neuralgia,  as  is  frequently  the  case,  the 

1  In  describing  iritis,  I  shall  frequently 
have  occasion  to  speak  of  that  exudation  from 
its  vessels  which  constitutes  the  most  serious 
feature  of  the  disease,  by  forming  adhesions 
between  the  pupillary  margin  and  the  capsule 
of  the  lens,  or  wholly  blocking  up  the  area  of 
the  pupil  with  opaque  membrane.  "Whether 
this  exudatum  becomes  itself  converted  into 
fibrous  tissue,  or  whether  it  only  influences 
the  cells  of  the  tissue  among  which  it  is  ef- 
fused, and  causes  new  cells  to  be  developed 
from  those  already  existing,  is  a  physiological 
question  which  can  hardly  be  decided.  I 
have  used  the  term  "lymph"  to  describe  this 
exudatum,  because  the  word  is  familiar  to  all 
my  readers,  and  is  sanctioned  by  long  usage. 


treatment  will  be  much  the  same  as  JJiat 
which  I  have  described  in  Chapter  V.,  as 
suitable  to  acute  inflammation  of  the  scle- 
rotic. In  some  patients  iodide  of  potas- 
sium, in  others  colchicum,  will  be  of  most 
service  ;  while  some  cases,  characterized 
by  visible  enlargement  of  the  veins  of  the 
iris,  yield  to  turpentine.  I  have  usually 
given  the  Chian  turpentine  in  substance, 
as  pills,  four  grains  three  times  a  day. 
The  condition  of  the  pupil  must  be  care- 
fully scrutinized  from  day  to  day  ;  and  if 
it  be  found  irregular  and  angular,  or  if 
any  brownish  tags  appear  to  be  forming 
at  its  edge,  mercury  must  at  once  be 
given.  Two  grains  of  calomel,  with  a 
third  or  half  a  grain  of  opium,  may  be 
taken  night  and  morning  ;  and  should  any 
tenderness  of  the  gums  betrhi,  the  quan- 
tity ought  at  once  to  be  diminished  ;  for 
if  salivation  be  allowed  to  occur,  the  neu- 
ralgia is  almost  certain  to  return,  and  the 
mercury,  which  in  small  doses  was  so 
beneficial,  begins  at  once  to  exert  its  de- 
pressing influence.  In  delicate  subjects 
it  is  often  very  useful  to  give  a  dose  of 
bark— Battley's  liquor  cinchona?  or  qui- 
nine—  in  the  middle  of  the  day,  during 
the  time  the  mercury  is  being  taken. 
During  the  inflammatory  stage  the  pupil 
is  to  be  kept  under  the  action  of  atropine. 

It  is  almost  impossible  to  lay  down  pre- 
cise rules  about  diet.  It  should  not  be 
low  —  that  is  to  say,  innutritious  —  but 
light  and  easily  digestible  :  soup,  bread- 
and  milk,  farinaceous  food  of  various 
kinds,  with  or  without  a  proportion  of 
meat,  according  to  the  patient's  digestive 
powers  and  previous  habits.  Stimulants 
should  be  given  only  in  such  quantities 
as  may  be  necessary  to  sustain  the  circu- 
lating forces.  Feeble  and  depressible  per- 
sons may  require  a  certain  amount  of  dry 
wine,  or  diluted  spirit,  while  those  ad- 
dicted to  habitual  indulgence  may  only 
eliminate  the  rheumatic  poison  which 
they  have  stored  up  in  their  blood,  by 
abstinence  from  the  alcohol  and  sugar 
they  have  so  long  abused. 

Occasional  steaming  of  the  eye  over 
hot  water  is  the  most  soothing  local  ap- 
plication, and  where  neuralgia  is  present, 
is  preferable  to  fomentation  b}^  means  of 
wetted  compresses. 

Leeches  to  the  temples  may  occasion- 
ally be  found  useful  at  the  onset  of  an 
acute  attack  ;  but  where  neuralgia  exists 
they  commonly  do  harm,  and  they  should 
never  be  applied  to  feeble  and  depressible 
subjects,  or  to  those  liable  to  erysipelas. 
Blisters  also  have  the  disadvantage  of  ex- 
asperating neuralgia.  They  are,  however, 
very  serviceable  in  the  chronic  form  which 
often  succeeds  the  acute  attack,  and  they 
certainly  aid  in  removing  that  haziness  of 
the  cornea,  which,  if  not  promptly  dis- 
persed, is  apt  to  become  permanent. 
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Syphilitic  Iritis. 

Inflammation  of  the  iris  originating  in 
syphilis  is  very  frequently  associated  with 
other  forms  of  secondary  or  tertiary  dis- 
ease, especially  with  eruptions  .on  the 
skin.  Lt  is  by  far  the  most  marked  kind 
of  iritis,  and  is  characterized  b}r  a  ten- 
dency to  rapid  and  abundant  inflamma- 
tory exudation  on  the  iris,  especially  about 
the  edge  of  the  pupil,  in  which  situation 
yellow,  reddish-yellow  or  nearly  red  nod- 
ules sometimes  attain  to  such  a  size  as 
almost  to  close  up  the  pupillary  area.' 

The  cornea  is  either  clear,  or  marked 
throughout  its  lower  half  by  very  minute 
dots,  of  a  pale  buff  tint.  These  dots  are 
as  small  as  if  pricked  in  with  the  point  of 
a  pin,  and  are  so  closely  set  together  as  to 
suggest  to  a  superficial  observer  the  idea 
of  a  faint  cloudy  haze.  It  often  happens, 
however,  that  even  these  minute  dots  are 
wholly  absent,  and  the  cornea,  during  an 
acute  attack  of  iritis,  remains  perfectly 
transparent. 

There  is  always  a  vascular  zone  in  the 
sclerotic,  but  not  that  generally  diffused 
redness  of  the  eyeball  so  frequently  pre- 
sent in  rheumatic  iritis.  Neither,  as  a 
rule,  is  there  intolerance  of  light,  which 
is  one  of  the  most  marked  symptoms  of 
the  rheumatic  form. 

Irides  which  have  naturally  a  bluish 
tint,  when  attacked  with  syphilitic  inflam- 
mation, appear  more  or  less  green.  This 
is  caused  by  the  presence  of  yellow  albu- 
men in  the  aqueous  humor,  the  admix- 
ture of  the  yellow  and  blue  forming,  of 
course,  a  green  tint.  This  fact  may  be 
demonstrated  in  some  of  those  old  cases 
in  which  chronic  iritis  has  attacked  an 
eye  again  and  again,  until  sight  has  been 
lost,  nearly  all  the  tissues  having  under- 
gone a  morbid  change.  If  in  such  a  case 
the  cornea  be  carefully  punctured  with  a 
broad  needle,  and  the  fluid  of  the  ante- 
rior chamber  caught  in  a  spoon,  the  ap- 
plication of  heat  will  at  once  show  the 
presence  of  albumen  ;  and  if  the  iris  have 
been  originally  bluish,  that  color  will  be 
restored  as  soon  as  the  last  drop  of  the 
yellow  fluid  has  drained  away  from  the 
anterior  chamber. 

When  a  patient  has  syphilitic  iritis  for 
the  first  time,  it  may  attack  both  eyes 
together,  or  may  be  limited  to  one  eye. 
When  relapses  occur,  the  inflammation 
usually  affects  the  right  and  left  eye 
alternately  ;  and  these  attacks  may  come 
on  without  the  patient  having  contracted 
any  fresh  primary  disease. 

1  In  Sicliel's  Iconograptiie  (Plate  xiii.,  fig. 
•r>),  is  a  good  representation  of  a  mass  of 
lymph,  reddened  with  vessels,  at  the  edge  of 
the  pupil. 

vol.  n.— 7 


Syphilitic  iritis  is  so  much  modified  by 
the  condition  of  the  patient,  that  the  sur- 
geon must  take  care  not  to  form  to  himself 
any  arbitrary  idea  of  the  appearances,  or 
expect  to  find  in  every  case  the  strongly- 
marked  and  unmistakable  proofs  afforded 
by  large  nodules  of  exudation  around  the 
pupil.  In  fact,  iritis  may  exist  to  such  an 
extent  as  to  produce  serious  and  perma- 
nent obstruction  to  the  pupil,  without 
any  development  of  these  nodules.  In  some 
cases  the  lymph  is  uniformly  distributed 
around  the  margin  of  the  pupil,  which 
then  assumes  a  thickened  ring-like  ap- 
pearance, the  rest  of  the  iris  exhibiting 
little,  if  any,  deviation  from  its  healthy 
aspect.  The  loss  of  its  mobility,  however, 
is  always  well  marked,  even  in  the  slighter 
cases  ;  and,  indeed,  the  sluggishness  or 
total  immobility  of  the  pupil,  when  ex- 
posed to  light,  is  one  of  the  most  valuable 
diagnostic  signs  of  iritis  in  its  early 
stage. ' 

Occasionally  the  nodules  of  lymph, 
instead  of  appearing  on  the  edge  of  the 
pupil,  are  situated  on  the  greater  circle 
of  the  iris,  in  the  re-entering  angle  formed 
between  it  and  the  cornea.  Such  cases 
are  comparatively  rare. 

[The  yellowish-red  nodules  found  on 
the  iris  in  specific  iritis  are  thought  to  be 
identical  with  the  gummy  tubercles 
(gummata)  found  in  other  organs.  They 
sometimes  nearly  fill  the  anterior  chamber. 
Similar  deposits  also  occur  in  the  ciliary 
body,  and  may  cause  thinning  of  the 
sclerotic,  and  ciliary  staphyloma,  and  end 
in  destruction  of  the  eye.  The}r  are  best 
treated  by  mercurials  and  by  iodide  of 
potassium  pushed  to  the  limits  of  tolera- 
tion.] 

In  every  case  of  iritis,  the  surgeon 
should  most  carefully  examine  the  area  of 
the  pupil,  to  determine  whether  it  be  or 
be  not  overspread  with  lymph.  This 
sometimes  exists  merely  as  a  very  thin 
film,  which  may  escape  detection,  unless 
light  be  concentrated  upon  it  by  means  of 
a  lens  of  short  focus.  Such  a  film,  how- 
ever, if  not  speedily  removed  by  proper 
treatment,  will  rapidly  become  thickened 
by  fresh  deposits,  and,  growing  more  and 
more  opaque  week  by  week,  will  eventu- 
ally form  a  serious  obstacle  to  the  trans- 
mission of  light. 

The  so-called  "closure  of  the  pupil," 
justly  regarded  as  the  most  serious  ter- 
mination of  unchecked  iritis,  is  caused 
partly  by  the  nodules  of  lymph  which  are 
thrown  out  upon  the  margin  of  the  pupil, 

1  I  cannot  point  out  any  really  good  repre- 
sentation of  iritis  in  its  early  stage.  Indeed, 
it  is  hardly  possible  for  an  artist  to  convey  a 
trne  notion  of  the  delicate  changes  in  form 
and  color  which  characterize  the  disease  at 
that  period. 
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and  unite  it  to  the  capsules  of  the  lens 
(synechia  posterior),  and  partly  by  fluid 
exudation  of  the  same  inflammatory  kind, 
which  overspreads  that  portion  of  the 
capsule  corresponding  to  the  pupillary 
area..  This  exuded  fluid,  as  it  solidifies, 
forms  organized  connections  with  the 
nodular  deposits  on  the  edge  of  the  pupil, 
and  eventually,  by  its  contraction,  draws 
the  margin  of  the  pupil  together,  and 
permanently  blocks  up  its  greatly  dimin- 
ished space  with  a  tough,  firm,  and  opaque 
membrane.1 

[Fig.  265. 


Syphilitic  iritis  (after  Lawrence).] 

Treatment. — From  what  has  been  said, 
it  will  be  seen  that  the  leading  principle 
in  the  treatment  of  syphilitic  iritis  con- 
sists in  procuring  as  quickly  as  possible 
the  absorption  or"  the  lymph  which  has 
been  effused  in  and  around  the  pupil.  To 
effect  this,  the  most  powerful  agent  is 
mercury.  But  when  we  consider  the  vari- 
ety of  constitution  in  patients  attacked 
with  syphilitic  iritis,  the  impaired  state 
of  general  health  they  frequently  exhibit, 
in  consequence  of  venereal  taint,  and  the 
period  at  which  the  iritis  sometimes  occurs 
— namely,  while  they  are  only  just  recov- 
ering from  the  debilitating  effects  of  sali- 
vation— it  is  evident  that,  in  a  treatise 
like  the  present,  little  more  can  be  done 
than  to  indicate  the  outlines  of  treatment, 
and  that  the  judgment  and  tact  of  the 
surgeon  must  be  brought  to  the  careful 
study  of  each  individual  case. 

When  a  recent  case  of  syphilitic  iritis 
comes  before  us  in  a  patient  of  good 
general  power,  we  may  at  once  order  two 
grains  of  calomel,  with  a  third  or  half  a 
grain  of  opium,  to  be  taken  night  and 
morning ;  first  clearing  the  bowels,  if 
necessary,  by  a  rapidly-acting  aperient. 
In  private  practice,  where  our  patients 
are  not  necessarily  exposed  to  the  weather, 
the  calomel  may  be  given  more  frequently, 
but  in  smaller  doses  ;  a  grain,  for  instance, 

1  This  form  of  obstruction  is  sometimes 
called  "  spurious  cataract ;"  but  the  term  is 
manifestly  improper,  as  the  word  "cataract" 
should  be  strictly  limited  to  opacity  of  the 
lens  itself. 


every  four    hours,   combined    with   just 
enough  opium  to  prevent  purging. 

The  effect  of  the  mercury  must  be 
judged  of  by  the  state  of  the  eye,  not  by 
the  soreness  of  the  gums.  Indeed,  I  look 
upon  soreness  of  the  mouth  as  a  condition 
to  be  always  avoided,  if  possible  ;  never 
to  be  willingly  produced,  as  is  so  often 
the  case.  As  soon,  therefore,  as  the 
gums  begin  to  be  at  all  affected,  the  calo- 
mel is  to  be  given  less  frequently  ;  the 
absorption  of  the  lymph  in  the  pupil  be- 
ing tbe  test  of  the  mercury  having  been 
effectual.  The  two-grain  pills  may  be 
taken  once  instead  of  twice  a  day ;  the 
grain  every  four  hours  changed  to  the 
same  quantity  every  twelve  hours,  and 
then  taken  at  twice  that  interval  of  time. 
[Inunction  is  a  favorite  form  of  adminis- 
tration of  mercury  with  many  surgeons. 
It  has  the  advantage  of  being  easily  con- 
trolled, and  acts  promptly  without  dis- 
turbing the  stomach.  In  severe  cases, 
blood  is  usually  taken  from  the  temple  by 
leeching,  or  by  the  use  of  Heurteloup's 
artificial  leech.] 

A  patient  sometimes  comes  before  us 
with  recent  iritis,  which  has  come  on 
while  he  was  actually  under  the  influence 
of  mercury,  given  for  venereal  disease. 
What  are  we  to  do  in  such  a  case  V  Per- 
haps we  shall  find  that  the  patient,  while 
taking  the  mercury,  has  been  kept  on  very 
low  diet,  deprived  of  all  animal  food,  and 
restricted  to  "slops."  In  that  case,  the 
mere  change  to  a  better  diet — animal  food 
and  other  nutriment  being  given,  with  a 
moderate  quantity  of  the  stimulant  to 
which  he  has  been  accustomed — will  often 
effect  a  surprising  change,  and  stop  the 
further  effusion  of  lymph  ;  while  iodide  of 
potassium,  with  bark,  or,  if  the  patient  be 
extremely  depressed  by  the  mercury,  even 
quinine  alone,  will  at  once  cause  absorp- 
tion of  the  lymph  to  begin. 

Or  a  directly  opposite  state  of  things 
may  exist.  The  patient  may  have  sought 
relief  from  the  depressing  effects  of  too 
much  mercury  by  indulging  in  stimulants, 
and  in  this  way  may  have  induced  an  irri- 
table condition  of  the  circulation,  quite 
incompatible  with  a  due  interchange  of 
material  in  the  system.  Restriction  of 
stimulants  within  due  bounds  will  be  as 
essential  in  this  case  as  their  use  had  been 
in  the  case  of  the  ill-nourished  and  aneemic 
patient. 

If  a  patient  has  been  attacked  with 
syphilitic  iritis  while  under  the  depressing 
influence  of  too  much  mercury,  given  for 
general  syphilis,  and  it  has  been  found 
necessary  to  suspend  the  use  of  the  mer- 
cury until  tonics  and  a  change  of  diet 
should  have  improved  his  general  health, 
we  shall  often  find  that  by  resuming  the 
mercury  in  small  doses,  while  at  the  same 
time  we  continue  the  tonics,  the  iritis  will 
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yield,  although  it  may  have  resisted  the 
large  doses  which  had  heen  given  under 
circumstances  of  over-stimulation  or  de- 
ficient nutrition. 

Turpentine  was  recommended  by  Car- 
michael,  as  a  substitute  for  mercury,  in 
those  cases  to  which  I  have  alluded  as 
unsuitable  for  the  administration  of  the 
latter,  on  account  of  general  debility.  I 
have,  however,  found  more  benefit  from 
the  use  of  iodide  of  potassium,  or  even  of 
very  small  doses  of  mercury,  combined 
with  tonics  and  improved  diet,  as  above 
described.  [It  is  the  general  practice  to 
use  iodide  of  potash  in  all  cases  of  syphi- 
litic iritis.]  I  have  sometimes  found  tur- 
pentine of  service  in  eases  of  rheumatic 
iritis,  characterized  by  hypereemia  of  the 
iris  and  sclerotic,  but  unattended  with 
much  disposition  to  effusion  of  lymph. 

Whether  the  iritis  be  treated  with  mer- 
cury or  not,  the  pupil  is  to  be  kept  dilated 
by  means  of  atropine  [gr.  iv  to  £j  of  water, 
repeated  three  or  four  times  a  day]. 

Syphilitic  iritis  has  often  a  tendency  to 
become  chronic;  each  relapse  being  char- 
acterized by  a  slight  sclerotic  zone,  a  yel- 
lowness of  the  aqueous  fluid,  giving  a 
greenish  tint  to  blue  irides,  general  dim- 
ness of  sight,  and  a  slight  filmy  deposit  in 
the  area  of  the  pupil.  This  chronic  form 
is  chiefly  found  in  patients  who  are  sub- 
jects of  tertiary  syphilis,  and  a  carefully- 
regulated  course  of  iron  often  affords  the 
best  means  of  treatment. 

In  describing  iritis,  I  have  hitherto 
spoken  only  of  those  changes  which  are 
visible  under  ordinary  observation  ;  but 
the  ophthalmoscope  has  demonstrated  to 
us,  what  we  formerly  could  only  guess  at, 
namely,  that  in  so-called  iritis  the  retina 
is  often  more  seriously  affected  than  even 
the  iris  itself. 

To  attempt  to  examine  the  retina  dur- 
ing an  acute  attack  of  iritis,  would  be  not 
only  useless,  but  injurious  ;  for  the  lymph 
deposited  in  the  pupil,  and  perhaps  in  the 
vitreous  humor  also,  would  prevent  any 
clear  view  of  the  parts  behind  ;  while  the 
glare  of  light  would  be  almost  certain  to 
increase  the  already  existing  hyperemia 
of  the  organ.  We  often,  however,  have 
the  opportunity  of  examining  the  retina 
after  all  inflammation  has  passed  away,  ! 
leaving  the  cornea,  lens,  and  vitreous  j 
humor  transparent.  We  can  then  fully 
appreciate  the  close  connection  between 
syphilitic  inflammation  of  the  iris  and  of 
tiie  retina,  and  understand  why  it  is  that 
in  cases  of  so-called  "iritis,"  the  dimness 
of  vision  is  often  out  of  all  proportion  to 
the  changes  in  and  about  the  iris. 

One  of  the  sequela?  of  iritis  (I  use  the 
word  "iritis"  in  its  more  extended  sense) 
is  a  cloudy  condition  of  the  vitreous  hu- 
mor, in  which  filaments  and  shreds,  vary- 
ing in  shape  and  size,  float  freely  in  every 


direction.  These  bodies,  though  really 
whitish,  of  course  appear  black,  or  nearly 
so,  when  seen  against  the  illuminated 
retina.  They  appear  to  be  inflammatory 
deposits,  intermixed  in  some  instances 
with  broken-up  hyaloid  membrane. 

The  retina  presents  still  more  varied 
marks  of  syphilitic  inflammation.  The 
optic  nerve  appears  greatly  enlarged,  ir- 
regular in  its  outline,  and  of  a  homoge- 
neous whitish  texture.  It  is  probable 
that  in  such  cases  we  do  not  see  the  real 
tissue  of  the  optic  nerve,  but  only  a  layer 
of  lymph  overlying  it.  The  vessels  emerg- 
ing from  the  nerve  are  small  and  shrunken. 
Large,  irregular,  white  patches  are  scat- 
tered over  the  retina,  in  some  cases  in- 
volving the  greater  part  of  its  surface. 
These  appear  to  be  portions  of  the  nerv- 
ous coat  infiltrated  with  lymph,  and  no 
longer  permeated  by  vessels.  Patches  and 
dots  of  black  pigment  are  frequently  seen 
scattered  over  and  among  these  opaque 
portions  of  the  retina.     (Plate  XL,  fig.  2.) 

Hence,  it  appears  that  syphilitic  t  in- 
flammation, when  it  attacks  the  eye,  may 
exhibit  its  chief  phenomena  in  the  iris, 
involving  the  retina  only  to  a  very  slight 
extent ;  or  both  structures  may  be  equally 
affected  ;  or  lastly,  the  retina  may  suffer 
in  such  a  degree  as  to  almost  become  use- 
less, while  the  iris  shows  little,  if  any, 
sign  of  inflammation,  and  the  patient  is 
hardly  aware  of  the  eye  being  the  subject 
of  disease,  until  vision  is  found  to  be  al- 
most lost. 


Syphilitic  Iritis  in  Infants. 

Iritis  is  one  of  the  rarest  forms  in  which 
hereditary  syphilis  manifests  itself  during 
infancy.  The  careful  researches  of  Mr. 
Hutchinson,1  however,  have  shown  that 
it  is  not  quite  so  rare  as  has  been  sup- 
posed ;  and  it  probably  often  escapes  no- 
tice on  account,  as  he  observes,  of  the 
very  small  amount  of  local  symptoms 
which  it  causes,  coupled  with  the  fact 
that  infants  usually  keep  their  eyes  shut. 
Within  the  last  ten  years  I  have  seen  but 
five  or  six  cases  of  syphilitic  iritis  in  in- 
fants, among  the  many  thousands  of  pa- 
tients whom  I  have  treated  at  the  Moor- 
fields  Hospital.  Some  of  these  infants 
presented  the  stunted  and  unhealthy  as- 
pect which  usually  accompanies  inherited 
syphilis  ;  but  two,  whose  cases  I  have 
elsewhere  reported  in  full,2  were  well- 
grown  children. 

1  The  result  of  Mr.  Hutchinson's  observa- 
tions is  given  in  A  Clinical  Memoir  on  certain 
Diseases  of  the  Eye  and  Ear,  consequent  on 
Inherited  Syphilis,  etc.,  1863. 

2  A  Guide  to  the  Practical  Study  of  Diseases 
of  the  Eye,  2d  edit.,  1859,  p.  149. 


92 


DISEASES    OF    THE    EYE, 


One  of  the  most  striking  peculiarities 
of  iritis  in  infants  is  the  very  slight  de- 
velopment of  a  sclerotic  zone,  that  unfail- 
ing sign  of  iritis  in  the  adult.  Indeed,  in 
some  of  the  cases  I  have  seen,  sclerotic 
redness  could  hardly  be  said  to  exist. 

The  infant  at  the  age  of  from  two  to 
ten  months  is  attacked  with  copper-col- 
ored eruption  ;  perhaps  also  with  mucous 
tubercles  about  the  genitals,  aphthae  in 
the  mouth,  and  "snuffles."  The  eye- 
lashes fall  oft*,  and  sometimes  the  nails 
also  are  partially  detached.  In  some 
cases  the  skin  presents  a  peculiar  dusky 
tint,  and  is  wrinkled  and  scurfy. 

The  lymph  does  not  assume  the  form  of 
solid  tubercular  masses  on  the  edge  of  the 
pupil,  as  in  the  adult,  but  either  fills  tbe 
area  of  the  pupil,  as  a  pale  yellow  semi- 
fluid mass,  or  sinks  down  to  the  bottom 
of  the  anterior  chamber,  like  ordinary 
hypopyon.  In  one  of  the  cases  I  saw,  the 
lower  half  of  the  iris  was  completely  hid- 
den by  a  nodular  mass  of  lymph,  of  a 
pale  buff  tint,  which  came  into  contact 
with  the  cornea,  and  completely  filled 
the  anterior  chamber  as  high  up  as  the 
middle  of  the  pupil.1  In  another  case 
the  effused  lymph — for  such  it  seemed  to 
be — was  scattered  all  over  the  lower  half 
of  the  iris  in  the  form  of  little,  grayish- 
white,  semi-transparent  granules,  like 
grains  of  coarse  sand.  The  pupil  was 
fringed  with  the  same  kind  of  deposit. 

Treatment. — Before  speaking  of  any 
special  medicines  for  infants  affected  with 
syphilitic  iritis,  I  would  remark  on  the 
absolute  necessity  for  their  being  suckled, 
and  not  brought  up  by  hand.  The  milk 
of  a  healthy  wet-nurse  would  of  course 
be  infinitely  preferable  to  that  of  an  in- 
fected mother ;  but  in  the  lower  classes 
of  society,  among  whom  this  disease  is  al- 
most exclusively  met  with,  the  services 
of  a  wet-nurse  can  hardly  be  obtained. 

Mercury  should  at  once  be  given  ;  and 
as  hydr.  c.  creta  is  very  uncertain  in  its 
chemical  composition,  I  always  make  use 
of  calomel,  giving  from  a  quarter  of  a 
grain  to  half  a  grain  night  and  morning. 
The  effect  of  the  medicine  must  be  care- 
fully watched  from  day  to  day,  and  as 
soon  as  the  lymph  begins  to  disappear 
from  the  eye,  and  the  cutaneous  eruption 
to  fade,  the  dose  may  be  gradually  dimin- 
ished ;  but  it  will  often  be  necessary  for 
the  mercurial  treatment  to  be  continued, 
in  a  modified  form,  for  several  weeks. 
[Inunction  is  particularly  adapted  to  the 
case  of  infants.  It  may  be  conveniently 
applied  by  diluting  mercurial  ointment 
with  lard,  and  spreading  it  on  the 
"binder"  over  the  abdomen.]  Weakly 
infants  will  be  much  benefited  by  taking 

1  Guide  to  the  Practical  Study  of  Diseases 
of  the  Eye,  2d  edit.,  1859,  p.  149,  fig.  a. 


five  minims  of  Battley's  liquor  cinchonae 
twice  a  day  in  a  little  milk.  Provided 
the  child  sucks  and  digests  well,  the  mer- 
cury does  unmixed  good,  and  by  counter- 
acting the  venereal  poison,  not  only  frees 
the  skin  from  the  specific  eruption,  but 
imparts  to  it  a  healthy  hue,  instead  of 
the  peculiar  dusky  color  which  was  origi- 
nally so  evident. 

A  few  drops  of  a  solution  of  atropine 
containing  two  grains  of  the  sulphate  to 
an  ounce  of  water,  may  be  put  into  the 
eye  once  a  day.  So  powerful  a  poison 
cannot  safely  be  used  without  limit  to 
young  infants,  even  in  its  diluted  form. 


Scrofulous  Iritis.  ' 

Most  of  the  patients  in  whom  I  have 
observed  this  form  of  iritis  have  been  be- 
tween five  and  fifteen  years  of  age,  and 
all  have  shown  signs  of  a  scrofulous  con- 
stitution. 

The  iritis  presented  a  resemblance  to 
the  syphilitic  inflammation  of  adults,  in 
respect  of  the  abundant  exudation  which 
took  place  on  the  iris,  and  in  the  anterior 
chamber  ;  but  in  the  severer  cases  of  the 
scrofulous  form  there  was  a  still  greater 
disposition  to  enlargement  of  the  veins  of 
the  iris,  and  infiltration  of  its  whole  tis- 
sue, than  is  usually  met  with  in  syphilitic 
cases.  In  scrofulous  iritis  the  large 
masses  of  yellow  deposit  are  not  so  fre- 
quently limited  to  the  margin  of  the  pupil, 
but  often  appear  midway  between  the 
pupil  and  the  outer  circle  of  the  iris,  or  at 
the  latter  point,  just  in  the  angle  between 
the  iris  and  the  cornea.  Slight  bleeding 
not  unfrequently  takes  place  into  the  an- 
terior chamber,  from  giving  way  of  the 
distended  veins  of  the  iris. 

The  cornea  usually  remains  clear,  but 
it  sometimes  presents  a  slight  degree  of 
mottled  opacity,  especially  towards  the 
lower  part. 

Treatment. — In  the  treatment  of  scro- 
fulous iritis,  as  in  all  scrofulous  affections, 
the  diet  and  general  mode  of  life  deserve 
the  utmost  attention.  Abundance — not 
excess — of  animal  food  ;  warm  clothing ; 
pure  air — sea-air,  if  attainable — are  all 
important  adjuncts  to  the  medical  treat- 
ment. Cod-liver  oil  is  often  of  great  ser- 
vice, and  may  be  taken  in  combination 
with  the  other  remedies.  The  bowels  are 
usually  irregular,  and  the  appetite  bad  ; 
and  a  mild  aperient  will  be  occasionally 
required ;  but  care  should  be  taken  to 
avoid  drastic  purgatives,  such  as  scam- 
mony  and  jalap. 

[*  This  form  of  iritis  is  not  usually  ad- 
mitted. The  cases  described  by  the  author 
are  classified  as  purulent  or  syphilitic] 
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When  there  is  abundant  inflammatory 
exudation  into  the  anterior  chamber, 
without  much  enlargement  of  the  veins  of 
the  iris,  or  development  of  a  sclerotic  zone, 
half  a  grain  or  a  grain  of  calomel  at  night, 
and  two  or  three  grains  of  quinine,  or  ten 
or  twelve  minims  of  liquor  cinchona?,  taken 
an  hour  or  so  after  a  meal,  will  often  pro- 
duce a  rapid  absorption  of  the  effused 
fluid.  "Where  the  exudation  assumes  the 
solid  form,  infiltrating  a  considerable  por- 
tion of  the  iris,  or  appearing  at  its  inner 
or  outer  circle  as  large  yellow  nodules, 
reddened  with  vessels,  the  iodide  of  iron 
is  often  useful,  both  in  promoting  the  ab- 
sorption of  the  deposit,  and  in  diminish- 
ing the  vascularity  of  the  iris  itself. 

All  stimulating  lotions  must  be  avoided  ; 
nor,  indeed,  except  atropine,  is  any  local 
application  of  service. 


Gonorrhoeae  and  Arthritic  Iritis. 

I  have  never  been  able  to  trace  an  at- 
tack of  iritis  as  a  result  of  simple  gonor- 
rhoea ;  although,  of  course,  it  may  often 
happen  that  a  patient  is  attacked  with 
ordinary  rheumatic  iritis  within  a  short 
period  of  his  having  had  urethral  dis- 
charge. Gonorrhoea  is  unfortunately  so 
common,  that  were  there  any  definite 
form  of  iritis  dependent  upon  it,  so 
marked  a  sequela  of  the  discharge  would 
be  constantly  brought  under  our  notice. 

Neither  have  I  seen  cases  of  iritis  which 
I  could  refer  to  gout.  The  descriptions 
of  "  arthritic  iritis"  one  meets  with  in 
books  are  chiefly  taken  from  German 
writers,  especially  Beer  and  his  contempo- 
raries, whose  account  of  the  disease,  which 
they  term  gouty  inflammation,  more  nearly 
answers  to  that  of  chronic  glaucoma. 
The  ash-colored  ring  in  the  sclerotic,  im- 
mediately surrounding  the  cornea,  de- 
scribed by  German  writers  as  the  arthri- 
tic ring  or  circle,  and  regarded  by  them  as 
diagnostic  of  arthritic  iritis,  is  not  peculiar 
to  any  special  form  of  inflammation.  Its 
presence  merely  depends  upon  the  ana- 
tomical arrangement  of  the  adjacent  por- 
tions of  the  sclerotic  and  cornea.  When 
these  two  structures  are  united  obliquely, 
so  that  a  considerable  extent  of  the  scle- 
rotic is  overlapped  by  the  cornea,  the 
vessels  of  the  former  do  not  appear  to 
advance  so  near  to  the  iris  as  in  other 
cases  ;  and  hence  a  narrow  ring,  of  a  paler 
tint,  is  interposed  between  the  iris  and  the 
dense  plexus  of  vessels  forming  the  scle- 
rotic zone. 

[In  a  rare  form  of  iritis  a  peculiar 
spongy  or  gelatinous  exudation  appears 
in  the  anterior  chamber,  which  it  may 
fill.  As  this  grayish  mass  does  not  reach 
the  extreme  periphery  of  the  anterior 
chamber,  it  presents   a  sharply  defined 


edge,  beyond  which  the  iris  is  seen,  and 
has  a  striking  resemblance  to  a  dislocated 
and  opaque  lens,  for  which  it  has  been 
mistaken.] 


Use  of  Atropine  in  Iritis. 

In  a  former  edition  of  this  work  I  spoke 
unfavorably  of  the  employment  of  atropine 
during  the  acute  stage  of  iritis.  Subse- 
quent experience  has  led  me  to  modify 
my  opinion  on  this  subject.  Of  course 
the  action  of  atropine  will  be  most 
evident  in  those  cases  where  the  inflam- 
mation is  quite  recent,  and  where  conse- 
quently the  tissue  of  the  iris  is  not,  as 
yet,  much  thickened  by  congestion  of  its 
vessels,  nor  infiltrated  with  lymph. 
Where  abundant  effusion  of  the  latter- 
has  taken  place  around  the  margin,  and 
within  the  area  of  the  pupil,  atropine 
may  not  produce  any  change  visible  to 
the  observer ;  but  when  this  stage  of 
effusion  has  not  yet  arrived,  or  when,  at 
a  later  period,  it  is  passing  off,  persistent 
dilatation  of  the  pupil  may  be  induced  by 
atropine,  and  such  dilatation  will  have 
the  effect  of  hindering  the  formation  of 
adhesions  between  the  iris  and  the  cap- 
sule, or  of  causing  such  adhesions,  if 
already  existing,  to  give  way.  In  all 
cases  of  iritis,  therefore,  a  solution  of 
atropine  should  be  dropped  upon  the  eye 
night  and  morning.  Where  the  inflam- 
mation is  recent,  and  atropine  is  used  in 
anticipation  of  lymphatic  effusion,  rather 
than  to  counteract  the  solidification  of 
deposits  already  formed,  a  solution  of  two 
grains  of  the  sulphate  of  atropia  in  an 
ounce  of  distilled  water,  may  be  employed  ; 
but  in  the  more  acute  cases  a  solution  of 
double  that  strength  will  be  required. 

Not  contented  with  insisting  on  the 
utility  of  atropine  as  an  adjunct  to 
mercury  in  the  treatment  of  iritis,  some 
recent  writers  have  even  gone  so  far  as  to 
recommend  that  the  disease  should  be 
treated  by  the  use  of  atropine  alone. 
More  dangerous  trifling  I  cannot  conceive. 
No  doubt  cases  of  iritis  occur  in  which  the 
tendency  to  effusion  of  lymph  can  hardly 
be  said  to  exist  at  all,  and  such  excep- 
tional cases  may  possibly  get  well  without 
any  mercury  being  given.  But  we  are 
not  warranted  in  assuming  that  a  case  of 
iritis  which  begins  in  a  mild  form  is 
going  to  maintain  that  character  through- 
out, and  it  is  our  duty  to  employ  that 
agent  which  above  all  others  has  the 
property  of  counteracting  the  effusion  of 
lymph,  and  the  consequent  loss  of  trans- 
parency in  parts  essential  to  vision.  And 
what  rational  cause  is  there  for  this 
anxiety  to  avoid  the  employment  of  mer- 
cury? *  Used  ignorantly,  as  we  too  often 
see  it  used,  mercury  is  a  fearful  curse  to 
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mankind  ;  but  moderately  and  judiciously 
used  it  is  one  of  our  greatest  blessings. 
If  patients  with  iritis  are  to  be  so  impreg- 
nated with  mercury  that  profuse  salivation 
and  all  the  other  miseries  of  mercurial  poi- 
soning are  induced,  they  may  well  pause 
before  submitting  to  a  remedy  almost  as 
bad  as  their  disease.  But  this  kind  of 
mercurial  treatment  is  never  necessary. 
Those  cases  of  iritis  commonly  do  best 
where  the  mouth  has  not  even  been  made 
tender,  and  therefore  there  is  no  real 
necessity  for  the  attempts  that  are  being 
constantly  made  to  treat  iritis  without 
mercury.  We  are  often  told  that  iritis 
will  get  well  without  it — and  so  no  doubt 
it  will,  in  a  certain  sense,  get  well  with- 
out any  treatment  at  all.  But  what  is 
meant  by  "  getting  well  ?"  A  wound  gets 
well  when  a  sufficient  deposit  of  organ- 
izable  material  has  taken  place  between 
the  divided  surfaces  ;  and  the  denser  the 
cicatrix,  the  more  thorough  is  the  cure. 
Or  a  case  of  hydrocele  "gets  well"  when 
the  walls  of  the  sac  are  thoroughly  glued 
together  by  abundant  inflammatory  de- 
posit. But  the  eye  is  in  one  respect  a  wholly 
exceptional  organ.  Once  let  its  trans- 
parent tissues  become  opaque,  and  then, 
although  the  eye  may  in  a  certain  sense 
have  recovered  from  an  inflammatory  at- 
tack, the  function  of  the  organ  is  impaired 
or  destroyed.  The  treatment  of  iritis 
consists  in  speedily  preventing  the  forma- 
tion of  patches  or  Alms  of  inflammatory 
deposit  in  the  transparent  media  of  the 
eye,  and  if  mercury  has  the  invaluable 
property  of  doing  this,  it  seems  criminal 
in  the  surgeon  to  neglect  the  use  of  it.1 

It  is  a  curious  fact  that  in  certain  persons 
the  application  of  sulphate  of  atropia  to 
the  conjunctiva  will  set  up  all  the  symp- 
toms of  acute  catarrhal  ophthalmia.  I 
do  not  speak  of  solutions  to  which  a  few 
drops  of  acid  or  of  alcohol  have  been  added. 
Such  additions,  I  know,  are  sometimes 
made  ;  but  they  are  as  unnecessary  as 
they  are  irritating,  for  well-made  sulphate 
of  atropia  is  quite  soluble  in  distilled 
water.  The  first  instance  of  my  meeting 
with  this  effect  of  atropine  occurred 
several  years  ago,  in  a  hospital  in-patient 
who  used  drops  from  the  same  solution 
that  was  being  dispensed  at  the  time  to 
many  hundreds  of  others,  none  of  whom 
experienced  any  similar  inconvenience. 
As  soon  as  the  drops  were  discontinued, 
the  conjunctival  inflammation  rapidly 
subsided,  and  it  was  again  excited  by  a 
reapplication  of  the  atropine.     I  have  re- 

1  Remarks  on  the  use  of  atropine  in  iritis 
almost  identical  with  the  above,  were  to  have 
been  added  to  the  third  edition  of  my  Guide 
to  the  Study  of  Diseases  of  the  Eye,  1866,  but 
by  inadvertence  they  were  not  sent  to  the 
printer. 


cently  met  with  another  case,  in  which 
great  irritation,  both  of  the  eye  and  eye- 
lids, followed  the  use  of  drops  which  I 
myself  applied  and  knew  to  be  perfectly 
neutral. 

[It  has  recently  been  recommended  to 
substitute  duboisia  for  atropia  when  this 
idiosyncrasy,  which  is  rare,  exists.] 


Sequelae  or  Iritis. 

Besides  the  changes  already  mentioned 
as  resulting  from  iritis,  such  as  obstruc- 
tion, or  closure  of  the  pupil,  the  inflam- 
mation is  sometimes  followed  by  degene- 
ration of  structure,  which  more  or  less 
involves  the  whole  tissue  of  the  iris. 

Chronic  iritis,  for  instance,  in  a  cachec- 
tic subject,  especially  if  the  disease  has 
been  allowed  to  run  on  unchecked,  is  apt 
to  induce  a  permanent  thickening  of  the 
iris,  all  appearance  of  its  normal  fibrous 
tissue  being  lost,  and  the  veins  of  the 
part  becoming  enlarged  and  irregularly 
dilated. 

On  the  other  hand,  the  constant  pres- 
sure of  a  calcified  lens,  which  has  become 
thrust  forward  against  the  iris,  will  some- 
times induce  such  wasting  of  its  tissue, 
that  the  uvea  wholly  disappears,  and  the 
thin  web  of  iris  which  remains  allows  the 
chalky-white  lens  to  be  distinctly  seen 
through  it. 

Another  consequence  of  iritis  is  the 
distension  of  the  iris  into  pouches,  which 
are  formed  in  the  following  way.  An  at- 
tack of  syphilitic  iritis,  left  to  itself,  or 
badly  treated,  causes  the  whole  margin  of 
the  iris  to  adhere  to  the  capsule  of  the 
lens  ;  the  pupillary  area  being,  at  the 
same  time,  very  small,  and  filled  up  with 
opaque  deposit.  All  communication  be- 
tween the  anterior  and  the  posterior 
aqueous  chamber  is  cut  off;  and  the 
aqueous  fluid  secreted  in  the  latter  cavity, 
not  being  able  to  pass  through  the  pupil 
into  the  anterior  chamber,  accumulates 
behind  the  iris,  and  gradually  distends 
and  presses  it  forwards ;  the  pupillary 
margin  meantime  being  prevented  from 
advancing  with  the  rest  of  the  iris  in  con- 
sequence of  its  union  with  the  capsule. 

[Posterior  synechia,  by  preventing  the 
free  movement  of  the  pupil  when  the 
muscular  fibres  of  the  iris  contract,  be- 
come a  source  of  irritation,  which  fre- 
quently excites  attacks  of  recurrent  iritis. 
In  such  cases  a  wide  iridectomy  should  be 
made  ;  but  it  is  safer  to  opei'ate  in  the  in- 
tervals of  the  attacks  than  during  the  ex- 
istence of  acute  symptoms.] 

If  the  uveal  surface,  except  just  at  the 
edge  of  the  pupil,  be  free  from  adhesion, 
the  whole  anterior  surface  of  the  iris 
becomes  one  convex  mass,  with  a  deep 
depression  at  its  centre,  in  the  position  of 
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the  closed  pupil ;  but  if  the  uvea  be  here 
and  there  adherent  to  the  capsule  of  the 
lens,  the  iris  at  those  spots  remains  re- 
tracted, like  the  pupil,  while  intervening 
portions  of  iris  are  thrown  into  a  series 
of  pouches  which  may  almost,  or  quite, 
touch  the  cornea.  These  pouched  por- 
tions of  iris  lose  their  fibrous  appearance, 
and  have  a  dark,  slaty  tint. 

Vision,  in  such  cases,  is  reduced  to 
mere  perception  of  light ;  but,  provided 
the  retina  be  sound,  excellent  sight  can 
often  be  restored  by  means  of  a  carefully- 
planned  and  skilfully-executed  artificial 
pupil. 

In  cases  of  long-continued  iritis,  com- 
bined with  disease  of  the  choroid,  and  of 
the  anterior  portion  of  the  sclerotic,  the 
iris  not  only  becomes  united  to  the  cap- 
sule, and  bulges  forwards  in  the  manner 
just  described,  but  the  fluid  secreted  in 
the  posterior  aqueous  chamber,  continu- 
ing to  accumulate,  exerts  pressure  on  the 
anterior  portion  of  the  sclerotic,  and 
stretches  its  weakened  tissue.  This  grad- 
ually yields,  and  forms  a  staphyloma  scle- 
rotica!, a  tense,  bluish-black  prominence, 
streaked  with  the  widely-separated  whit- 
ish lines  of  the  sclerotic  fibres.  At  first, 
while  the  prominence  is  small,  it  is 
usually  situated  at  the  upper  part  of  the 
globe  just  behind  the  cornea  ;  but  the 
distension  may  go  on  until  the  whole  of 
the  sclerotic,  between  the  line  of  insertion 
of  the  recti  muscles  and  the  margin  of 
the  cornea,  forms  one  bulging  lead-colored 
swelling.  Staphyloma  scleroticce  is  always 
a  sign  of  the  deeper  tissues  of  the  eye 
having  suffered  from  disease,  and,  if  de- 
veloped to  any  considerable  extent,  would 
contra-iudicate  operations  for  artificial 
pupil  or  cataract. 

Cysts  of  the  iris. — In  very  rare  cases  a 
punctured  wound  of  the  iris,  near  its  cili- 
ary attachment,  has  been  followed  by  a 
cyst-like  expansion  of  its  substance,  in 
consequence,  apparently,  of  the  fluid  of 
the  posterior  aqueous  chamber  finding  its 
way  between  the  uvea  and  the  fibrous 
tissue  of  the  iris. 

These  cysts  present  a  dark  slaty  tint, 
which  nearly  approaches  to  black  when 
their  walls  become  very  thin  [or  may 
appear  as  translucent  vesiclesj.  The 
treatment  of  these  cases  is  often  ex- 
tremely troublesome,  on  account  of  the 
readiness  with  which  the  expanded  iris- 
tissue  reunites  after  being  lacerated. 
When  the  lens  is  in  situ,  and  transparent, 
the  difficulty  is  greatly  increased.1  [The 
treatment  now  generally  adopted  is  to  re- 
move the  cyst,  together  with  the  seg- 
ment of  iris  to  which  it  is  attached,  by 
iridectomy.] 

1  See  a  case  reported  at  length  in  my  Guide 
to  the  Study  of  Diseases  of  the  Eye,  2d  edit., 
1859,  p.  408. 


Operations  on  the  lias  for  Artifi- 
cial Pupil. 

Many  of  the  diseases  and  injuries  affect- 
ing the  iris  and  cornea,  described  in  the 
foregoing  chapters,  produce  complete  clos- 
ure of  the  pupil,  while  others  either  cause 
it  to  become  displaced  from  its  natural  po- 
sition, or  leave  it  more  or  less  completely 
hidden  behind  a  dense  corneal  opacity. 

All  operations  for  the  relief  of  such  ob- 
structions or  malpositions  of  the  pupil 
may  be  suitably  described  in  this  place  ; 
while  the  operation  on  the  iris,  for  the 
cure  of  glaucoma,  must  be  deferred  until 
that  disease  has  been  considered. 

The  term  Artificial  Pupil  must  be  un- 
derstood to  include  not  only  the  formation 
of  a  new  aperture  in  the  iris,  when  the 
portion  forming  the  natural  pupil  has  pro- 
lapsed through  a  breach  in  the  cornea, 
but  also  the  reopening  or  the  enlargement 
of  the  natural  pupil  when  obstructed  by 
inflammatory  deposit ;  or  the  displace- 
ment, towards  a  transparent  part  of  the 
cornea,  of  a  pupil  which  has  become  over- 
shadowed and  hidden  behind  a  dense  cor- 
neal opacity. 

Before  attempting  any  form  of  opera- 
tion for  artificial  pupil,  the  surgeon  must 
make  himself  thoroughly  acquainted  with 
the  history  of  the  case,  and  especially 
ascertain  for  himself  the  following  condi- 
tions : — ■ 

First,  whether  the  eye  perceives  light : 
mere  obliteration  of  pupil  will  not  deprive 
the  eye  of  this  power,  provided  the  retina 
be  sound  ;  for  we  know,  by  pei-sonal  ex- 
periment, that  even  the  thickness  of  our 
closed  lids  does  not  prevent  our  noticing 
the  shadow  of  a  hand  passing  between 
our  eye  and  the  window. 

Secondly,  the  presence  or  absence  of 
the  lens  must,  as  far  as  possible,  be  as- 
certained, and,  if  present,  whether  it  is 
transparent  or  opaque. 

Thirdly,  the  cornea  must  be  carefully 
examined,  as  to  its  degree  of  transpa- 
rency. 

Fourthly,  the  state  of  the  iris  itself 
must  be  noticed.  The  existence  of  chronic 
iritis  would  induce  the  surgeon  to  defer 
the  operation  until  the  inflammation  had 
ceased.  A  thickened  iris,  in  which  all 
trace  of  its  peculiar  fibrous  structure  is 
lost,  is  specially  unfitted  for  an  operation, 
as  it  breaks  away  under  the  slightest  trac- 
tion, and,  if  cut,  the  wound  does  not  gape, 
so  as  to  form  a  permanent  aperture. 

As  a  rule,  it  is  not  desh-able  to  operate 
for  artificial  pupil  when  the  other  eye  is 
perfect. 

The  principle,  not  to  inflict  unnecessary 
injury  on  the  parts  operated  upon,  which 
holds  good  of  every  surgical  operation, 
applies  with  peculiar  force  to  that  for  an 
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artificial  pupil ;  for  often  the  portion  of 
transparent  cornea  is  very  small,  and  a 
needlessly  large  cicatrix  may  seriously 
diminish  the  patient's  field  of  vision. 

Generally  speaking,  a  small  artificial 
pupil  is  more  useful  than  a  large  one ; 
that  is  to  say,  if  it  can  be  made  in  such  a 
position  that  all  the  cornea  in  front  of  it 
is  transparent.  Sometimes,  however,  the 
pupil  has  to  be  drawn  from  behind  an 
opaque  corneal  cicatrix  ;  and  in  that  case 
it  is  only  by  making  a  large  aperture  that  a 
sufficient  portion  of  it  can  be  rendered 
available. 

Inasmuch  as  the  natural  pupil  is  placed 
nearly  in  the  centre  of  the  iris,  it  would 
follow  that  a  similar  position  must  be  the 
most  suitable  for  an  artificial  aperture. 
Various  considerations,  however,  may  in- 
duce the  surgeon  to  select  a  more  periph- 
eral situation  ;  but  he  should  always  strive 
to  approach  the  centre  of  the  iris,  as  far 
as  circumstances  will  allow. 

Peculiar  care  is  required  in  the  exami- 
nation of  those  cases,  frequently  brought 
under  our  notice,  in  which  the  greater 
part  of  the  cornea  appears  converted  into 
a  more  or  less  prominent,  densely  opaque, 
white  cicatrix,  after  severe  purulent  or 
gonorrhoeal  ophthalmia.  The  patient 
may  have  good  perception  of  light,  and 
there  may  be  an  appearance  of  a  narrow 
strip  of  semi-transparent  cornea  adjacent 
to  the  sclerotic,  suggesting  the  possibility 
of  an  artificial  pupil  being  made.  And 
yet  the  appearance  of  a  true  corneal  tis- 
sue may  be  altogether  deceptive. 

"When  the  whole  cornea  has  been  de- 
stroyed by  ulceration,  as  in  severe  puru- 
lent ophthalmia  of  infants,  or  the  gonor- 
rhoeal ophthalmia  of  adults,  the  iris  is  for 
a  time  laid  bare  ;  but  very  soon  exuda- 
tion takes  place  on  its  surface,  while  the 
iris,  yielding  to  the  pressure  behind,  grad- 
ually forms  the  prominence  known  as 
staphyloma.  The  greater  part  of  this 
fibrinous  coating  of  the  iris  eventually  be- 
comes white  and  opaque,  and  traversed 
by  ramifying  vessels  ;  but  the  marginal 
portion  of  the  iris  is  covered  by  a  semi- 
transparent  tissue,  xmited,  perhaps,  to  a 
very  narrow  ring  of  true  cornea,  just  that 
portion  immediately  connected  with  the 
sclerotic.  No  space,  however,  exists  be- 
,  iween  this  semi-transparent,  cornea-like 
tissue,  and  the  fibres  of  the  iris  ;  and  any 
attempt,  therefore,  to  make  an  artificial 
pupil  in  this  situation  would  only  end  in 
disappointment. 

The  different  modes  of  making  an  arti- 
ficial pupil  may  be  classed  under  four 
heads  :  laceration,  incision,  excision,  and 
ligature. 

1.  Laceration. — This  consists  in  tearing 
away  a  certain  portion  of  the  iris  from  its 
ciliar}r  attachment,  and  is  so  unscientific, 
clumsy,  and  ineffectual  an  operation,  that 


I  should  not  even  mention  it,  were  it  not 
sanctioned  and  recommended  by  many 
continental  authorities  in  ophthalmic  sur- 
gery. Near  the  margin  of  the  cornea  an 
incision  is  made,  through  which  a  sharp 
hook  is  introduced,  and  then  carried 
across  to  the  opposite  side  of  the  anterior 
chamber.  Here  the  hook  is  stuck  into 
the  iris,  and  then  drawn  back  towards  the 
corneal  wound.  This  traction  causes  the 
ciliary  attachment  of  the  iris  to  give 
way  ;  and  when  the  iris  has  been  sepa- 
rated to  the  extent  desired,  the  hook  is 
detached  and  withdrawn  from  the  eye. 

An  artificial  pupil  of  this  kind  involves 
almost  all  the  faults  it  is  possible  to  in- 
clude in  one  operation.  Its  position, 
opposite  to  the  margin  of  the  cornea,  is  the 
worst  that  could  possibly  be  chosen  ;  the 
size  of  the  rent  cannot  be  accurately 
limited  ;  the  vessels  and  nerves  of  the  iris 
are  torn  just  where  they  are  largest  ;  the 
great  circular  vein,  surrounding  the  iris, 
pours  out  a  quantity  of  blood,  which 
partly  or  wholly  fills  the  anterior  chamber, 
and  is  not  readily  absorbed  ;  if  the  lens 
be  present,  there  is  considerable  risk  of 
wounding  it  with  the  hook,  which,  in  its 
withdrawal,  is  frequently  caught  in  the 
corneal  incision.  It  is  to  be  hoped  that 
this  operation,  if  not  already  obsolete, 
will  speedily  be  consigned  to  the  limbo  of 
exploded  surgery. 

2.  Incision. — This  is  the  oldest  form  of 
operation  for  artificial  pupil,  being  that 
employed  by  Cheselden  in  a  case  com- 
monly spoken  of  as  the  first  in  which  an 
artificial  pupil  was  made.  The  operation 
is  founded  on  the  elasticity  of  the  fibres 
of  the  iris,  which  causes  them  to  retract 
when  cut  across,  so  as  to  leave  an  aper- 
ture for  the  transmission  of  light  to  the 
retina.  Hence  it  will  be  seen  that  the 
operation  is  likely  to  succeed  in  proportion 
to  the  state  of  tension  and  retractile 
power  of  the  iris,  and  will  be  inadmissible 
in  those  cases  of  closure  of  the  pupil 
resulting  from  chronic  iritis,  or  any  other 
disease  of  the  iris  which  has  caused  soften- 
ing and  degeneration  of  its  tissue.  The 
operation  by  incision  would  also  be  contra- 
indicated  if  the  lens  were  present,  as 
injury  to  it  must  almost  inevitably  follow 
the  penetration  of  the  iris  by  a  cutting 
instrument. 

The  operation,  therefore,  is  much  re- 
stricted in  its  application,  and  is  almost 
confined  to  those  cases  in  which,  after 
extraction  of  a  cataract,  there  has  been 
prolapsus  iridis  to  such  an  extent  as 
wholly  to  obliterate  the  pupil,  the  fibres 
of  the  iris  remaining  on  the  stretch  in 
consequence  of  so  large  a  portion  becom- 
ing healed  into,  and  confounded  with,  the 
corneal  cicatrix. 

The  incision  is  made  either  with  a  cut- 
ting-needle or  a  fine  narrow  knife,  or  else 
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with  scissors.  The  needle  or  knife  is 
passed  into  the  anterior  chamber  close  to 
the  edge  of  the  cornea,  and  when  the 
point  has  been  carried  a  little  beyond  the 
middle  of  the  iris,  the  cutting  edge  is 
turned  backwards,  the  point  is  made  to 
penetrate  the  iris,  and  its  fibres  are  divided 
to  such  an  extent  as  may  be  desired.  The 
needle  or  knife  is  then  rotated  into  its 
original  position  and  withdrawn. 

Maunoir1  modified  the  operation  by 
using  scissors  for  dividing  the  iris  ;  but 
of  course  they  required  a  large  corneal 
wound  for  their  introduction,  and  neither 
the  linear  nor  the  Y-shaped  incision 
which  he  recommended  was  found  by  any 
means  easy  to  accomplish  when  the  iris 
had  become  flaccid  after  the  escape  of  all 
the  aqueous  humor.  If  scissors  are 
employed  at  all,  the  canula-seissors, 
invented  by  Wilde,  would  be  found  far 
more  convenient  for  incising  the  iris,  as 
they  may  be  so  constructed  as  to  cut  their 
own  way  into  the  cornea,  and  fill  up  the 
wound  they  make,  thus  retaining  a  good 
deal  of  the  aqueous  humor. 

[This  operation  has  recently  been  re- 
vived under  the  name  of  iridotomy,  by 
"VVecker,  who  has  invented  a  pair  of  scis- 
sors for  its  performance.] 

In  cases  where  a  very  narrow  strip  of 
cornea  alone  remains  transparent,  after 
sloughing  or  ulceration  throughout  the 
rest  of  its  extent,  it  becomes  of  the 
utmost  importance  to  accomplish  the  divi- 
sion of  the  iris  with  as  little  injury  to  the 
cornea  as  possible.  In  such  cases  I  have 
found  the  most  useful  instrument  to  be  a 
broad  needle,  cutting  on  both  sides  for  a 
short  distance  from  its  point. 

3.  Excision  [Iridectomy]. —  In  cases 
Where  the  pupil  had  become  drawn 
together,  and  its  contracted  area  blocked 
up  with  an  opaque  membrane,  in  conse- 
quence of  iritis,  the  lens  being  unaffected, 
the  operation  of  incision,  either  by  the 
knife  or  scissors,  was  contra-indicated, 
since  it  was  hardly  possible  to  puncture 
the  iris  with  a  cutting  instrument  without 
wounding  the  lens.  The  operation  of 
excision  therefore  became  necessary, 
which  was  performed  as  follows :  an 
opening  of  sufficient  size  having  been 
made  in  the  cornea  [at  its  margin,  with 
a  lance-shaped  keratome] ,  a  forceps  was 
introduced  into  the  anterior  chamber  ;  its 
branches  were  then  opened,  a  portion  of 
iris  was  included  between  them,  and, 
being  grasped,  was  drawn  out  of  the 
corneal  wound,  and  cut  off  with  scissors. 
[See  Fig.  206].  The  objection  to  this 
operation  was  the  difficulty  of  limiting 
the  quantity  of  iris  removed  ;    the  pupil 

'  '  Memoires  sur  l'Organisation  de  l'lris  et 
l'Operation  de  la  Pupille  artificielle,  Paris, 
1812. 


was  usually  very  large,  and  extended 
almost,  if  not  quite,  up  to  the  border  of 
the  cornea. 

[Fig.  206. 


Iridectomy  (after  Wells).] 

The  "blunt  hook,"  invented  by  Tyr- 
rell, introduced  a  more  delicate  and  pre- 
cise mode  of  operating  ;  and  for  special 
cases,  has  not  been  superseded  by  any 
subsequent  contrivance.  It  requires  only 
a  very  small  corneal  wound  for  its  intro- 
duction ;  and  it  can  be  employed  without 
risk  in  cases  where  the  lens  is  in  situ  and 
transparent.  [In  this  country,  at  least, 
the  forceps  are  generally  preferred  ;  the 
blunt  hook  is  rarely  used.] 

It  is  specially  adapted  for  the  following 
cases  :  First,  when,  after  extraction,  there 
has  been  extensive  prolapse  of  the  iris, 
so  as  to  obliterate  all  but  a  very  small 
vestige  of  the  pupil.  Secondly,  when,  in 
consequence  of  iritis,  the  whole  pupillary 
margin  has  become  adherent  to  the  cap- 
sule, the  peripheral  portion  of  the  lens  it- 
self remaining  transparent.  And,  lastly, 
when  the  iris  is  perfectly  health}-,  but  the 
pupil  is  hidden  behind  a  dense  central 
opacity  of  the  cornea,  the  rest  of  the  cor- 
nea remaining  clear. 

a.  In  a  case  such  as  I  have  alluded  to 
under  the  first  head,  we  will  assume  the 
lens  to  have  been  extracted  through  an 
upper  section  of  the  cornea.  The  arti- 
ficial enlargement  of  the  pupil  would  be 
made  in  the  following  manner :  the  lids 
being  held  apart  with  a  spring-wire  spec- 
ulum, the  surgeon  steadies  the  globe  by 
nipping  up  with  a  forceps  a  little  fold  of 
ocular  conjunctiva,  just  above  the  upper 
edge  of  the  cornea  ;  he  holds  in  the  other 
hand  the  broad  cutting-needle,  which  he 
passes  through  the  lower  edge  of  the  cor- 
nea, close  to  its  junction  with  the  scle- 
rotic. If  the  width  of  the  blade  be 
properly  proportioned  to  the  size  of 
the  hook,  a  simple  puncture  will  suffice  ; 
but  if  the  needle  be  narrow,  its  edges 
may  be  used  to  enlarge  the  wound  to  a 
sufficient  extent.  The  needle  should  now 
be  gently  withdrawn  ;  not  with  a  jerk,  as 
such  a  movement  is  usually  followed  by 
a  spurt  of  aqueous  humor,  and  it  is  im- 
portant to  retain  as  much  of  that  fluid  as 
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possible.  The  surgeon  then  takes  the 
blunt  hook,  and  passes  it  in  through  tbe 
corneal  wound,  the  flat  side  of  the  hook 
coming  in  contact  with  the  iris.  The  in- 
strument, held  in  this  position,  is  rapidly 
passed  upwards,  until  its  extremity 
reaches  the  small  pupillary  opening  ;  then 
the  handle  is  rotated  so  as  to  allow  of  the 
lower  edge  of  the  displaced  pupil  being 
firmly  caught  in  the  bend  of  the  hook  ; 
gentle  traction  is  then  made,  and  at  the 
same  time  the  handle  is  again  rotated  in 
such  a  manner  that  the  short  bent  por- 
tion faces  directly  forwards.  It  is  only 
in  this  position  that  the  hook  can  be  with- 
drawn through  the  corneal  wound  without 
catching  in  it ;  and  it  is  for  the  want  of 
attending  to  this  little  manoeuvre  that 
those  who  use  the  blunt  hook  so  fre- 
quently find  a  difficulty  in  withdrawing 
it.  "When  the  hook,  holding  the  iris,  has 
been  fairly  brought  out  of  the  wound,  an 
assistant,  with  a  pair  of  fine  scissors, 
snips  through  the  iris,  close  to  the  hook, 
if  a  good  portion  of  iris  has  been  secured  ; 
but  should  the  iris  have  torn,  and  only  a 
small  portion  been  withdrawn,  it  may  be 
desirable  to  cut  through  it  close  to  the  cor- 
nea. Sometimes  the  tissue  of  the  iris  is 
so  much  softened  that  it  breaks  in  com- 
ing out,  and  the  surgeon  must  use  a  fine 
forceps  to  catch  what  remains,  and  so 
prevent  its  retracting  into  the  anterior 
chamber. 

Any  little  shreds  of  iris  that  hang  in 
the  wound  should  be  returned  by  means 
of  a  little  spatula,  so  that  the  lips  of  the 
wound  may  come  into  exact  apposition. 

The  description  just  given  of  the  mode 
of  using  the  blunt  hook,  and  of  other  de- 
tails in  the  operation  for  artificial  pupil, 
will  apply  to  the  different  modifications 
subsequently  described.  The  wire  spec- 
ulum, and  forceps  to  steady  the  globe, 
will  alwa}7s  be  found  useful,  often  indis- 
pensable. The  patient  should  lie  down 
on  a  couch  ;  and  the  best  light  is  usually 
obtained  by  the  foot  of  the  couch  being 
turned  towards  the  window  ;  the  surgeon 
standing  or  sitting  behind  the  patient's 
head.  The  use  of  chloroform  will  be  reg- 
ulated by  circumstances  ;  it  is  commonly 
necessary  with  children,  or  very  intract- 
able patients  ;  but  the  pain  of  the  opera- 
tion, when  skilfully  performed,  is  so  tri- 
fling, that  patients  possessed  of  self-control 
can  usually  dispense  with  chloroform  al- 
together. 

6.  The  next  class  of  cases  in  which  the 
blunt  hook  should  be  employed  is  that 
where  iritis  has  terminated  in  adhesion 
between  the  whole  or  the  greater  part  of 
the  pupillary  margin  and  the  capsule  of 
the  lens. 

At  p.  94,  under  the  head  "  Sequela?  of 
Iritis,"  I  have  described  such  a  condition 
of  closed  pupil,  accompanied  by  a  bulg- 


ing forward  of  the  iris,  in  consequence  of 
the  pressure  of  the  fluid  secreted  in  the 
posterior  chamber  of  the  aqueous  humor. 
When  the  whole  surface  of  the  uvea  has 
become  adherent  to  the  capsule  of  the 
lens,  these  pouch-like  dilatations  of  the 
iris  do  not  exist.  When  only  the  extreme 
edge  of  the  pupil  adheres,  the  rest  of  the 
uveal  surface  remaining  free,  the  con- 
tracted pupillary  area,  blocked  up  with 
opaque  membrane,  remains  fixed,  while 
the  iris  bulges  all  around  it,  so  as  in  some 
places  to  touch  the  cornea.  Partial  ad- 
hesions of  the  uvea  to  the  capsule  give 
rise  to  deep  grooves,  subdividing  the  iris 
into  separate  pouches  ;  the  accumulation 
of  fluid  behind  the  iris  being  unable  at 
these  points  to  thrust  it  forwards. 

When  the  whole  cornea  is  clear,  and 
the  surgeon  can  select  the  position  in 
which  to  make  an  artificial  pupil,  he  will 
find  it  best  to  extend  it  either  directly 
outwards,  or  directly  downwards  ;  and  in 
a  case  of  pouched  iris,  such  as  I  am  now 
considering,  if  a  depression  in  the  iris 
exists  in  either  of  these  directions,  he 
may  take  advantage  of  the  circumstance 
to  insinuate  the  cutting-needle  and  hook 
between  the  cornea  and  iris,  without  risk 
of  wounding  the  latter. 

When,  however,  he  has  succeeded  in 
catching  the  edge  of  the  pupil,  and  drawr- 
ing  out  a  piece  of  iris,  he  ma}7  perhaps  be 
disappointed  to  find  that  he  has  removed 
only  its  fibrous  portion,  and  that  the  aper- 
ture he  has  made  is  still  blocked  up  by  a 
la3rer  of  uveal  pigment,  adherent  to  the 
anterior  capsule.  Although  in  such  a 
case  the  first  operation  may  have  done 
but  little  towards  restoring  sight  to  the 
patient,  it  will  be  found  to  have  greatly 
facilitated  a  second  operation,  as  the  fluid 
which  had  been  pent  up  in  the  posterior 
aqueous  chamber  can  now  find  its  way 
into  the  anterior  chamber,  and,  in  con- 
sequence, the  whole  iris  will  lose  its 
pouched  appearance,  and  recede  from  the 
cornea.  When  the  slight  irritation  caused 
by  the  first  operation  has  passed  oft',  the 
cutting-needle  may  be  introduced  at  a 
new  point  of  the  cornea,  the  edge  of  the 
artificial  pupil  caught  with  the  blunt 
hook,  and  drawn  in  such  a  direction  as  to 
remove  a  portion  of  iris  which  had  never 
been  adherent  to  the  capsule.  If  the 
periphery  of  the  lens  be  transparent,  this 
second  operation  will  at  once  open  a  way 
for  the  rays  of  light  to  pass  to  the  retina. 

c.  Extensive  ulceration  at  the  centre  of 
the  cornea,  stopping  short  of  actual  per- 
foration, may  leave  a  cicatrix  so  large 
and  opaque  as  entirely  to  cover  the  pupil, 
restricting  the  patient's  sight  to  the  per- 
ception of  large  objects  placed  very  much 
out  of  the  line  of  direct  vision.  The  iris 
itself,  when  viewed  through  the  transpa- 
rent periphery  of  the  cornea,  may  present 
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a  perfectly  healthy  appearance,  and  there 
may  be  every  reason  to  suppose  that  the 
whole  globe,  with  the  exception  of  the 
cornea,  has  been  unaffected  by  disease. 
In  such  a  case,  the  object  of  the  surgeon 
will  be  to  displace  the  pupil  either  out- 
wards or  downwards,  accordingly  as  he 
finds  the  outer  or  the  lower  portion  of  the 
cornea  preferable  in  respect  of  transpa- 
rency. The  blunt  hook  is  the  most  con- 
venient instrument  for  effecting  this  dis- 
placement, as  it  does  not  endanger  the 
lens,  which  I  am  supposing  to  be  perfectly 
healthy.  An  opening  having  been  made, 
either  at  the  outer  or  lower  margin  of  the 
cornea,  in  the  manner  described  at  p.  97, 
the  free  margin  of  the  pupil  is  to  be 
caught  with  the  hook  and  drawn  out,  a 
larger  or  smaller  piece  of  iris  being  cut  off 
according  to  the  size  of  the  corneal  opacity 
beyond  which  the  pupil  is  to  extend. 

4.  Ligature. — -In  spite  of  every  precau- 
tion, it  is  not  always  possible  to  limit  the 
size  of  the  pupil,  which  sometimes  opens 
out  to  an  extent  greater  than  was  origin- 
ally intended.  To  remedy  this  inconve- 
nience, Critchett  suggested  an  operation 
which  he  termed  "  Iriddesis,"1  and  which 
is  applicable  to  a  limited  number  of  other 
cases  of  artificial  pupil,  besides  that  just 
described  ;  as,  for  instance,  where  prolap- 
sus iridis  has  occurred,  and  so  much  of 
the  pupillary  margin  has  been  drawn  into 
the  cicatrix  as  to  reduce  the  area  of  the 
pupil  to  a  very  minute  aperture  ;  or  where 
the  whole  pupil  has  been  displaced  to- 
wards the  extreme  edge  of  the  cornea, 
and  there  overshadowed  by  an  opacity. 
A  puncture  is  made  through  the  cornea 
sufficient  for  the  introduction  of  a  can- 
ula-forceps ;  a  small  portion  of  the  iris 
near  its  ciliary  attachment  is  grasped, 
drawn  out  through  the  wound,  and  tied 
there  with  a  very  fine  silken  thread. 
This  transforms  the  pupil  into  an  elonga- 
ted slit.  Should  this  aperture  be  found 
insufficient,  it  may  afterwards  be  enlarged 
by  tying  a  second  portion  of  iris  in  such  a 
position  as  to  draw  the  pupil  into  a  tri- 
angular form. 

The  operation  by  ligature  has  the  ad- 
vantage of  leaving  the  margin  of  the 
pupil  uninjured  ;  and  in  some  cases  it  has 
been  found  that  even  a  certain  amount  of 
dilatation  and  contraction  of  the  aperture 
has  been  maintained.  [This  operation 
has  been  found  to  be  dangerous,  and  may 
be  considered  almost  obsolete.] 

It  is  far  from  my  intention,  in  treating 
of  ophthalmic  surgery,  to  attempt  a 
record  of  all  the  schemes  that  have  been 
suggested  or  put  in  practice.  To  describe 
the  operations  and  instruments  which 
artificial  pupil  alone    has    called   forth, 

1  Iriodesis  or  Iridodesis  would  be  a  more  cor- 
rect word  to  imply  tying  (Mo-if)  of  the  iris,  in- 
asmuch as  the  genitive  of  fc<;  is  "pto;  or  ",-iJof. 


would  be  to  enumerate  along  and  tedious 
catalogue  of  inventions,  mostof  which  have 
been  long  since  abandoned  as  useless. 

After-treatment  of  an  artificial  pupil. — 
The  various  forms  of  operation  I  have 
recommended  in  the  foregoing  pages,  if 
skilfully  performed,  inflict  so  little  injury 
on  the  eye,  that,  provided  the  parts  be  in 
a  fit  state  to  undergo  the  operation — all 
inflammation  being  extinct,  and  the  pa- 
tient's general  health  having  been  pro- 
perly attended  to — little  more  than  repose 
of  the  eye  is  required  to  enable  the  cornea 
to  heal ;  and  when  that  is  effected,  the 
wounded  iris  soon  regains  its  natural 
texture  and  appearance.  We  are  often, 
however,  obliged  to  operate  on  an  iris 
which  has  undergone  long-continued  and 
repeated  attacks  of  inflammation.  The 
tissue  of  such  an  iris  is  soft  and  spongy, 
and  its  enlarged  vessels,  when  torn  or  cut, 
pour  out  their  blood  into  the  anterior 
chamber,  where  it  may  remain  for  many 
weeks,  or  even  months,  without  being  ab- 
sorbed. On  the  contrary,  when  the  iris 
is  sound,  and  the  patient's  health  good, 
but  little  blood  is  effused  into  the  anterior 
chamber,  and  that  little  commonly  under- 
goes absorption  in  the  course  of  a  few  days. 

After  an  operation  for  artificial  pupil, 
both  eyes  should  be  lightly  bandaged,  or 
the  lids  closed  with  strips  of  plaster. 
[Atropia  is  generally  applied  immedi- 
ately after  the  operation.]  On  the  second 
or  third  day  the  eye  may  be  examined. 
Should  there  be  much  sclerotic  redness, 
or  intolerance  of  light,  the  operated  eye 
must  be  again  closed  for  a  clay  or  two. 
In  most  cases,  at  the  end  of  a  week  from 
the  operation,  a  large  eye-shade  will  be 
sufficient ;  but  the  patient  must  be  warned 
against  too  soon  exposing  the  eye  to  strong 
light  ;  and  if  the  case  be  one  in  which  the 
patient  has  for  several  years  been  limited 
to  perception  of  light,  he  must  be  for- 
bidden to  strain  his  newly-regained  powers 
of  sight  by  premature  examination  of 
small  objects.  A  pair  of  tinted  glasses 
should  be  worn  for  some  time  after  he  has 
begun  to  go  out  of  doors. 

If  the  "operation  has  been  performed 
under  chloroform,  it  will  not  be  advisable 
to  give  any  opiate  or  narcotic  at  night ; 
but  in  excitable  patients,  who  have  not 
taken  chloroform,  it  is  sometimes  neces- 
sary to  give  some  mild  narcotic.  From 
twenty-five  or  thirty  minims  to  a  drachm 
of  tinct.  hyoscyami,  in  camphor-mixture, 
is  what  I  usually  order  as  a  night-draught 
for  an  adult  who  has  not  been  habitually 
addicted  to  the  use  of  opiates.  But  many 
patients  do  not  require  anything  of  the 
kind.  There  is  no  reason  for  denying  the 
patient  a  moderate  quantity  of  plain  ani- 
mal food  on  the  day  of  the  operation,  as 
well  as  on  the  following  days.  Nor  should 
stimulants  be  wholly  forbidden  to  those 
who  are  accustomed  to  their  daily  use.    I 
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need  hardly  say  that  a  patient  who  is  to 
spend  the  first  day  after  the  operation  in 
hed,  and  perhaps  the  rest  of  the  week  in 
the  house,  is  not  to  live  as  freely,  and 
have  the  same  amount  of  stimulants,  as 
if  he  were  taking  daily  exercise,  and  were 
engaged  in  active  pursuits.  But,  on  the 
other  hand,  it  is  absurd  to  keep  a  patient 
on  low  diet,  and  deprived  of  all  accus- 
tomed stimulants,  because  a  small  punc- 
ture has  been  made  in  his  cornea,  and  a 
little  bit  of  his  iris  removed.  Old  and 
feeble  persons  cannot  bear  such  reduction  ; 
and  if  any  considerable  quantity  of  blood 
has  escaped  into  the  anterior  chamber, 
the  best  way  to  hasten  its  absorption  is 
to  keep  the  patient's  powers  up  to  a 
healthy  standard,  by  plain  nutritious  diet, 
and  just  such  an  amount  of  stimulants  as 
will  maintain  the  circulation  at  a  proper 
point  of  vigor. 

It  is  difficult  to  conceive  how  surgeons 
who  wrote  and  practised  within  the  last 
forty  years,  could  have  thought  it  neces- 
sary to  resort  to  the  depleting  and  starving 
treatment  we  find  them  recommending  as 
necessary,  after  the  operation  for  an  arti- 
ficial pupil.  Little  more  than  forty  j-ears 
ago,  the  late  Mr.  Guthrie,1  in  a  work  pro- 
fessing to  teach  the  operative  surgery  of 
the  eye,  wrote  as  follows  :  "  As  a  general 
rule,  the  patient  should  be  bled  largely 
after  any  of  the  operations  for  the  formation 
of  an  artificial  pupil ;"  and  he  goes  on  to 
say,  that  this  bleeding  is  to  be  to  the  ex- 
tent of  fourteen  ounces,  in  some  instances 
to  twenty -four,  or  from  that  to  thirty 
ounces  ;  that  if  the  diminution  of  pain  he 
only  temporary,  and  after  a  few  hours 
begins  to  increase  (which,  in  an  irritable 
or  neuralgic  patient,  it  would  be  quite 
sure  to  do,  after  all  this  loss  of  blood), 
recourse  must  again  be  had  to  bleeding  ; 
and  that  if  this  should  not  be  sufficient  to 
arrest  the  progress  of  the  disease,  it  must 
he  immediately  treated  as  a  case  of  iritis, 
and  mercury  administered  in  such  a  man- 
ner as  to  affect  the  system  as  rapidly  as 
possible. 

Such  was  the  treatment  by  which  a 
simple,  delicate,  and  almost  painless  ope- 
ration was  perverted  into  a  cause  of  suffer- 
ing and  misery. 


CHAPTEE  VII. 

DISEASES  OF  THE  CHOROID  AND  RETINA. 

(Amaurosis — Amblyopia — Impaired  Vision — 
Hebetudo  Visus — Choroiditis — Retinitis. ) 

The  synonyms  at  the  head  of  this  chap- 
ter— and   their  number  might  be  greatly 

1  Lectures  on  the  Operative  Surgery  of  the 
Eye,  2d  edit.,  1827,  p.  510. 


multiplied  by  quoting  from  the  older 
writers  on  eye-diseases — will  at  once  show 
the  difficulty  that  has  always  existed  in 
assigning  definite  terms  to  those  defects 
of  sight  which  depend  upon  diseased 
states  of  the  choroid  and  retina. 

While  some  writers  have  classified 
these  diseases  subjectively,  as  they  are 
evidenced  to  the  patient  by  his  own  per- 
ceptions, and  have  spoken  of  "impaired 
vision,"  "  amblyopia,"  and  "amaurosis," 
others  have  attempted  an  anatomical 
arrangement,  which  before  the  invention 
of  the  ophthalmoscope  was  purely  specu- 
lative and  arbitrary,  and  have  assumed 
inflammation  of  the  choroid  or  retina  to 
be  the  material  objective  cause  of  the 
phenomena. 

The  ophthalmoscope  has  already  dissi- 
pated much  of  the  n^-stery  which  formerly 
surrounded  the  deeper  tissues  of  the 
globe,  and  has  enabled  us  to  demonstrate 
morbid  changes,  the  veiy  existence  of 
which  could  only  be  vaguely  suspected 
before  the  ophthalmoscope  was  invented. 
But  when  we  remember  how  considerable 
a  portion  of  the  visual  apparatus  is  con- 
tained within  the  cranial  cavity,  there 
must  always  remain  a  large  class  of  de- 
fects of  sight,  which,  like  other  cerebral 
diseases,  can  admit  only  of  a  theoretical 
and  uncertain  diagnosis. 

Choroiditis. — Of  course  a  structure  like 
the  choroid,  almost  wholly  composed  of  a 
mass  of  bloodvessels,  cannot  fail  to  play 
an  important  part  in  all  hypersemic  con- 
ditions of  the  eyeball.  But  that  choroiditis, 
as  a  separate  and  independent  disease, 
can  be  distinguished  by  such  well-defined 
symptoms  as  are  described  in  the  older 
ophthalmic  works,  is  disproved  by  the 
revelations  of  the  ophthalmoscope.  Pa- 
tients are  daily  to  be  met  with  who  have 
long  suffered  from  defective  sight,  in 
degrees  varying  from  a  state  in  which  it 
is  difficult  to  read  or  to  distinguish  minute 
objects,  up  to  that  condition  of  dimness 
in  which  merely  the  form  of  large  objects 
can  be  faintly  discerned  :  to  ordinary 
observation  the  eyes  may  appear  quite 
sound,  the  pupils  being  active,  and  every 
tissue  presenting  the  aspect  of  perfect 
health ;  and  yet  the  ophthalmoscope  may  at 
once  reveal  morbid  changes,  which  could 
only  have  been  produced  by  extensive 
and  long-continued  disease  of  the  choroid, 
portions  of  this  structure  having  under- 
gone atrophy  to  such  an  extent  as  wholly 
to  have  disappeared,  leaving  the  sclerotic 
exposed  to  view ;  masses  of  pigmentous 
deposit  overspreading  the  greater  part  of 
the  choroidal  surface,  or  effusion  of  serum 
having  occurred  in  such  quantity  as  to 
have  detached  a  considerable  portion  of 
the  retina  from  its  position. 

Retinitis. — As  with  the  choroid,  so  it 
has  fared  with  the  retina,  in  respect  of  its 
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supposed  diseases  and  their  symptoms. 
In  the  older  ophthalmic  works  precise  and 
distinctive  descriptions  are  given  of  the 
symptoms  of  retinitis,"  which  we  now 
know  to  be  altogether  fanciful  and  imagi- 
nary. One  of  the  most  extensive  forms 
of  retinal  inflammation,  that  originating 
in  syphilis,  is  proved  by  the  ophthalmo- 
scope to  be  a  not  unfrequent  associate  of 
the  disease  which  still  retains  the  restricted 
name  of  "  iritis  ;"  and  yet,  while  this 
syphilitic  inflammation  of  the  retina  is 
going  on,  there  are  none  of  the  symptoms 
of  retinitis,  as  formerly  described  by 
ophthalmic  writers. 

In  patients  who  have  long  experienced 
impairment  of  vision,  terminating  in  total 
loss  of  perception  of  light,  the  ophthalmo- 
scope not  unfrequently  exposes  to  our 
view  an  amount  of  deposit  on  the  retina, 
both  opaque  and  pigmentous,  such  as 
could  only  have  resulted  from  active 
inflammation  ;  and  yet,  the  progressive 
failure  of  sight  has  been  painless,  and 
quite  unattended  by  any  symptoms  an- 
alogous to  those  formerly  received  as 
indicating  retinitis. 

If  it  be  said  that  these  arc  instances  of 
chronic  inflammation,  and  that  the  acute 
form  must  certainly  be  attended  with  all 
the  phenomena  of  hypersesthesia  of  the 
retina,  the  ophthalmoscope  again  con- 
tradicts the  old  opinions.  Casts  occur  in 
which  a  sudden  cloud  appears  to  come 
before  one  eye,  shrouding  all  objects  in  a 
dense  mist,  or  wholly  destroying  the  per- 
ceptive power  of  a  large  portion  of  the 
retina.  No  pain  whatever  occurs  in  the 
eye,  nor  is  the  patient  sensible  of  any  lumi- 
nous appearances ;  while  the  iris  and  all 
superficial  parts  remain  perfectly  un- 
changed. Let  the  pupil  be  dilated,  and 
the  ophthalmoscope  applied,  and  the 
greater  part  of  the  retina  Avill  be  seen 
overspread  with  blood,  poured  out  from 
some  ruptured  retinal  vessel ;  and  yet  the 
hyperemia,  which  must  have  preceded 
such  rupture,  may  have  been  unattended 
with  any  subjective  sensations  of  light. 

In  fact  the  terms  retinitis  and  choroiditis 
originated  in  a  desire  to  apply  a  precise 
and  anatomical  nomenclature  to  morbid 
conditions  altogether  obscure.  Before  the 
invention  of  the  ophthalmoscope,  this  no- 
menclature passed  unchallenged  ;  for  nei- 
ther the  active  disease,  nor  the  morbid 
changes  resulting  from  it,  could  be  investi- 
gated in  such  a  manner  as  positively  to 
prove  or  disprove  the  surgeon's  diagnosis; 
and  he  pronounced  a  case  to  be  choroiditis 
or  retinitis,  according  to  the  preconceived 
notion  he  might  have  formed  as  to  the  ef- 
fects which  such  inflammations  would 
produce  on  vision. 

The  term  "amaurosis,"  which  but  a 
Tew  years  ago  formed  a  heading  to  the 
longest  chapter  in  every  work  on  eye-dis- 


eases, and  a  title  to  many  an  elaborate 
monograph,  must  now  be  consigned  to 
oblivion;  unless  it  be  retained  to  desig- 
nate those  conditions  of  dim  or  lost  sight 
the  causes  of  which,  being  within  the 
cranial  cavity,  arc  therefore  beyond  the 
range  of  actual  inspection. 

Morbid  Appearances  of  the  Retina,  Optic 
Nerve,  and  Choroid. 

Any  verbal  description  of  the  various 
changes  in  the  deep  tissues  of  the  eye, 
which  the  ophthalmoscope  exhibits  to  our 
view,  must  of  necessity  be  very  imperfect; 
such  a  description  may,  indeed,  recall  to 
memory  peculiarities  of  form  and  color 
which  have  already  been  studied  in  the 
living  subject ;  but  to  the  beginner  it  can 
suggest  only  a  faint  and  shadowy  picture. 
In  many  instances,  too,  we  must  content 
ourselves  with  describing  appearances, 
the  real  nature  of  which  we  are  at  present 
unable  to  explain. 

Retina  eincl  opjtic  nerve. — In  old  persons, 
whose  dimness  of  sight  would  suggest  the 
existence  of  commencing  cataract,  we 
occasionally  find,  a  white  jxitch  of  variable 
extent,  and  very  irregular  outline,  imme- 
diately surrounding  the  optic  nerve. 
Sometimes  this  patch  is  of  such  extent  as 
to  encroach  upon  that  portion  of  the  re- 
tina corresponding  to  the  axis  of  vision. 
These  patches  are  of  an  opaque  dead 
white,  and  are  quite  devoid  of  vessels. 
They  seem  to  be  due  to  chronic  hardening 
and  condensation  of  the  nervous  tissue, 
with  obliteration  of  the  vessels.  In  some 
instances,  perhaps,  fatty  degeneration 
may  also  be  present. 

In  several  cases  of  Bright's  disease,  ac- 
companied with  great  dimness  of  sight, 
yellowish -white  spots  have  been  seen 
scattered  over  the  surface  of  the  retina. 
I  am  acquainted  Avith  only  one  case  in 
which  the  fatty  nature  of  these  deposits 
has  been  proved  by  dissection. ' 

1  The  case  is  reported  by  Heymann,  in  the 
Archiv  fur  Ophthalmologie,  vol.  ii.,  p.  139, 
1856.  During  the  progress  of  the  disease  the 
patient  became  maniacal,  so  that  the  ophthal- 
moscopical  examination  was  difficult.  The 
loss  of  sight  was  almost  total  in  both  eyes. 
The  media  were  clear,  and  an  irregular  yel- 
lowish-white patch  was  observed  just  below 
the  optic  nerve.  Both  eyes  were  examined 
after  death,  and  presented  nearly  similar  ap- 
pearances. At  a  distance  of  a  line  or  two 
from  the  optic  nerve,  about  twenty  yellowish- 
white  spots,  of  various  sizes,  were  arranged 
in  an  irregularly  circular  figure.  The  largest 
spot  which  had  been  seen  during  life  was 
situated  below  the  optic  nerve,  and  about  a 
millimetre  in  diameter.  A  microscopical  ex- 
amination of  the  spots  proved  them  to  be  iso- 
lated portions  of  fatty  degeneration  in  the 
ganglionic  structure  of  the  retina. 
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[Retinitis  albuminurica  is  now  a  well 
recognized  form  of  retinal  disease.  It  oc- 
curs most  frequently  in  the  later  stages 
of  chronic  kidney  disease  (particularly 
the  contracted  kidney)  and  has  frequently 
been  the  means  of  detecting  it  when  it 
had  not  been  suspected.  In  a  typical 
case  of  albuminuric  retinitis,  the  retinal 
veins  are  engorged  and  tortuous  and  the 
optic  disc  is  swollen,  has  usually  a  striated 
appearance  and  its  margin  is  obscured  by 
congestion  and  serous  infiltration.  The 
vessels  are  also  obscured  in  spots  by  exu- 
dation. There  are  numerous  hemorrhagic 
extravasations,  which  are  chiefly  in  the 
internal  or  fibrous  layer  and,  therefore, 
striated.  There  are  large  white  patches 
in  the  neighborhood  of  the  disc  which 
coalesce  into  an  opaque  zone  ;  and  around 
the  macula  are  a  number  of  small  white 
spots  arranged  in  a  stellate  or  radiating 
form,  appearing  as  if  they  had  been 
"splashed  in  with  a  small  brush."  Nu- 
merous post-mortem  examinations  have 
revealed  fatty  degeneration  of  the  con- 
nective tissue,  especially  of  the  external 
granular  layer,  and  hypertrophy  and 
sclerosis  of  the  nerve  fibres.  The  prog- 
nosis is,  of  course,  unfavorable,  though 
considerable  improvement  sometimes 
takes  place.  (Plate  II.,  fig.  2.)  A  close 
approach  to  these  ophthalmoscopic  ap- 
pearances is  sometimes,  though  very  rare- 
ly, met  with  where  the  kidnej-s  are  not  af- 
fected, particularly  in  cases  of  cerebral 
disease,  but  in  a  great  majority  of  cases 
the3r  are  pathognomonic  of  nephritic  dis- 
ease, and  repeated  examinations  of  the 
urine  should  be  made  if  albumen  is  not 
detected  in  the  first,  particularly  if  the 
specific  gravity  is  low.  Impairment  of 
vision  sometimes  also  occurs  in  the  course 
of  Bright 's  disease  from  ursemic  poison- 
ing. It  is  usually  sudden  and  transient, 
and  the  ophthalmoscopic  appearances  are 
negative.] 

The  changes  in  the  retina  and  optic 
nerve  consequent  upon  syphilitic  inflam- 
mation have  been  already  noticed  in  the 
section  on  iritis  (p.  91). 

A  very  remarkable  appearance  con- 
nected with  the  optic  nerve  in  myopic 
persons,  consists  in  a  white  patch,  of  a 
crescentic  shape,  so  immediately  in  con- 
tact with  the  margin  of  the  nerve  as  to 
seem  at  first  sight  to  form  part  of  the 
nervous  tissue  itself.  The  nerve  in  these 
cases  is  always  found  to  deviate  from  its 
normal  circular  form,  and  to  assume  more 
or  less  that  of  an  oval,  in  contact  with 
the  narrow  diameter  of  which  the  white 
patch  is  found.  As  a  rule  it  is  placed  to 
the  outer  side  of  the  optic  nerve,  but  it 
may  be  found  above,  below,  or  to  the  in- 
ner side.  This  crescentic  patch  has  been 
described  by  German  writers  under  the 
name  of  "staphyloma  sclerotica?  posti- 


cum,"  from  a  supposition  that  there  is 
always  at  this  spot  an  actual  protrusion 
of  the  sclerotic.1  This  does  not  appear, 
however,  to  be  invariably  the  case. 

[There  is  no  local  bulging  at  the  spot 
corresponding  to  the  crescent,  but  a  gen- 
eral distension  of  the  posterior  part  of  the 
sclerotic,  causing  a  stretching  and  conse- 
quent atrophy  of  the  choroid  at  the  edge 
of  the  disc] 

In  an  eye  which  presented  the  crescentic 
patch  in  a  very  marked  degree,  it  was 
found  on  dissection  that  the  pigment-cells 
of  the  choroid  were  altogether  wanting 
throughout  the  whole  extent  of  the  cres- 
cent ;  so  that  the  light  from  the  ophthal- 
moscope, passing  through  the  transparent 
retina  and  wasted  choroid,  was  reflected 
from  the  sclerotic  itself,  which  at  this 
point  was  thinner  than  natural,  but  not 
at  all  prominent  or  staphylomatous.2 

[This  atrophic  "crescent"  or  "conus" 
is  nearly  always  met  with  in  high  degrees 
of  myopia  —  always  in  the  progressive 
form.] 

Among  the  more  striking  appearances 
under  the  ophthalmoscope  are  the  irregu- 
lar deposits  of  black  pigment  on  the  illu- 
minated field  of  the  retina.  These  pig- 
mentous  deposits  present  endless  varieties 
as  to  quantity  and  mode  of  arrangement. 
In  one  case  two  or  three  minute  isolated 
dots  may  alone  be  visible  ;  in  another  case 
the  pigment  may  assume  the  form  of  fine 
threads,  ramifying  over  a  considerable 
portion  of  the  retinal  surface  ;  while,  in 
a  third  case,  the  pigment  may  be  aggre- 
gated in  large  black  masses,  the  interven- 
ing portions  of  retina  being  of  healthy 
appearance.    (Plate  XI.,  fig.  1.) 

[Retinitis  pigmentosa. — This  is  usually 
congenital,  and  frequently  hereditary.  Its 
symptoms  are  hemeralopia  (night  blind- 
ness), and  a  gradual  concentric  narrowing 
of  the  field  of  vision.] 

Pigmentous  deposits  are  met  with  at  all 
ages,  and  generally  appear  to  be  a  sequel 

1  E.  Ja?ger,  Beitrage  zur  Pathologie  des 
Auges,  1858.  plate  xvii.  A  representation  is 
here  given  of  a  'well-marked  crescent,  fringed 
with  pigmentous  deposit,  which  was  observed 
in  a  very  short-sighted  patient.  Plate  xviii. 
shows  a  still  larger  crescent,  in  a  case  of 
more  advanced  myopia.  This  figure  also  ex- 
hibits the  choroidal  vessels  with  that  extreme 
distinctness  which  is  caused  by  absence  of 
the  hexagonal  pigment. 

2  See  a  plate  in  the  first  volume  of  the  Oph- 
thalmic Hospital  Reports,  Figs.  4  and  5.  The 
nerve  in  both  these  figures  is  over-colored,  so 
as  to  present  too  marked  a  contrast  to  the 

j  whiteness  of  the  crescent.  The  dissection  by 
Dr.  Bader,  alluded  to  above,  will  be  found  at 
page  117  of  the  volume  just  quoted.  Good 
representations  of  the  myopic  patch  in  various 
forms  are  depicted  in  tab.  iii.  of  Liebreich's 
Atlas. 
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of  chronic  inflammation,  although  it  very 
often  happens  that  the  patient  can  give 
no  account  of  such  an  attack.  Pigment 
is  also  commonly  seen  interspersed  in 
large  quantities  among  the  white  patches 
which  result  from  syphilitic  disease  of  the 
retina. 

When  a  vessel,  in  either  the  choroid  or 
the  deeper  portion  of  the  retina,  has  given 
way,  and  broken  up  the  tissues  immedi- 
ately surrounding  the  extravasation,  ab- 
sorption of  these  tissues,  as  well  as  of  the 
blood,  may  subsequently  take  place  to 
such  an  extent  as  to  lay  bare  the  scle- 
rotic. A  rounded  white  patch  is  thus 
produced,  which  is  usually  fringed  with  a 
black  edge  of  pigment.  In  other  cases 
the  whole  site  of  the  extravasation  be- 
comes covered  with  pigment,  so  that,  in- 
stead of  a  black  ring,  an  irregular  black 
disc  is  the  result.  I  have  met  with  seve- 
ral instances  in  which  a  fringed  or  black- 
ened patch  of  this  kind  was  situated 
directly  in  the  axis  of  vision.  Sight  was 
very  imperfect,  and  limited  to  a  very 
small  space  ;  so  that,  in  the  attempt  to 
read  a  large  type,  only  a  single  word,  or 
part  of  a  word,  could  be  taken  in  at  a 
glance. 

Extravasations  of  blood,  either  from  the 
retina  or  the  choroid,  constitute,  I  need 
hardly  say,  the  most  serious  accidents  to 
which  those  tissues  are  liable.  [The  effect 
of  retinal  extravasations  upon  the  sight 
depends  upon  their  location  ;  if  they  occur 
at  the  macula,  distinct  vision  is  destroyed; 
if  they  are  peripheral  and  not  very  large, 
it  may  be  but  slightly  disturbed.]  The 
blood  may  be  effused  in  consequence  of  a 
blow  on  the  eyeball,  or  it  may  escape 
spontaneously  from  a  distended  vessel 
giving  way,  as  in  ordinary  apoplexy. 

It  is  remarkable  that  rupture  of  a  reti- 
nal vessel  sometimes  occurs  without  any 
of  the  symptoms  which  one  might  expect 
would  accompany  it — such  as  giddiness 
and  other  signs  of  cerebral  disturbance. 
I  have  seen  many  cases  in  which  a  dim- 
ness or  cloudiness  has  suddenly  over- 
spread one  eye,  while  the  patient,  in 
apparently  good  health,  was  quietly  en- 
gaged in  reading  or  writing ;  no  pain  or 
uneasiness  of  any  kind  accompanying  the 
attack,  the  iris  retaining  its  mobility,  and 
even  the  conjunctiva  and  sclerotic  show- 
ing no  trace  of  increased  vascularit}r. 
The  patient  finds  that  a  considerable  por- 
tion of  his  field  of  vision  has  become  a 
total  blank  as  regards  perception  of  ob- 
jects ;  while,  perhaps,  he  still  retains  the 
power  of  dimly  discerning  those  which 
happen  to  fall  on  some  limited  portion  of 
the  retina.  If  such  a  case  is  examined 
within  a  few  hours,  or  even  a  few  days 
-  after  the  rupture  of  the  vessel,  the  fresh 
red  color  of  the  effused  blood  will  at  once 
be  recognized.     If  it  is  one  of  the  radiat- 


ing vessels  of  the  retina  that  has  given 
way,  the  prognosis  will  be  much  more 
favorable  than  if  the  hemorrhage  had 
come  from  the  choroid  ;  for,  in  the  former 
case,  the  tissue  of  the  retina,  although 
for  a  time  overspread  with  blood,  and  so 
rendered  incapable  of  receiving  visual 
impressions,  may  have  escaped  any  seri- 
ous disintegration  ;  whereas,  if  the  blood 
has  proceeded  from  the  choroid,  it  may 
have  actually  ruptured  the  retina,  and 
irreparably  destroyed  that  portion  of  it  as 
far  as  its  function  is  concerned.  The 
presence  of  clots  freely  floating  in  the 
vitreous  humor  would  be  a  still  more  un- 
favorable sign,  as  it  would  prove  that  the 
tissue  of  the  vitreous  body  had,  to  a  cer- 
tain extent,  been  broken  up.  This  latter 
complication  more  frequently  results  from 
blows  on  the  eyeball  than  from  sponta- 
neous apoplectic  extravasation. 

JSTo  one  who  has  had  a  little  practice 
with  the  ophthalmoscope  can  find  any  dif- 
ficulty in  detecting  a  recent  extravasation 
of  blood  on  the  surface  of  the  retina  ;  but 
the  recognition  of  the  changes  which 
mark  the  site  of  old  extravasations  is 
often  extremely  difficult.  I  have  already- 
noticed  the  cases  in  which  a  rupture  of 
choroidal  vessels  breaks  up  and  destroys 
a  limited  portion  both  of  the  choroid  and 
retina,  leaving  either  a  well-defined  space 
of  white  sclerotic,  or  a  patch  of  dark  pig- 
ment, to  mark  the  site  of  the  disruption. 
But  a  less  extensive  extravasation,  origi- 
nating in  the  rupture  of  a  superficial  ves- 
sel of  the  retina,  may  leave  such  faint 
traces  as  almost  to  escape  observation. 
Sometimes  the  site  of  the  rupture  is 
marked  by  a  slight  brownish  stain,  in 
other  cases  by  a  faint  mottling  of  the 
retinal  surface  ;  while  a  more  extensive 
extravasation  may  so  far  damage  the 
retina  as  to  leave  in  after  years  a  linear 
or  stellate  cicatrix  (if  one  may  so  term 
it),  of  a  lighter  color  than  the  surround- 
ing tissue. 

Serous  effusion  between  retina  and  cho- 
roid.— This  effusion  may  occur  as  a  result 
either  of  acute  or  chronic  inflammation  ; 
chronic  effusion  between  the  retina  and 
choroid  may  take  place  in  the  most  gra- 
dual and  insidious  manner,  so  as  only  to 
manifest  itself  by  impairment  of  vision, 
unattended  with  any  pain  or  external 
signs  of  inflammation. 

When  the  retina  has  become  detached 
to  a  very  considerable  extent,  a  corre- 
sponding'portion  of  the  field  of  vision  be- 
comes a  total  blank  so  far  as  perception 
of  objects  is  concerned ;  while  that  por- 
tion of  the  retina  which  remains  in  appo- 
sition with  the  choroid  may  still  distin- 
guish even  small  objects,  although  in  an 
imperfect  and  partial  manner. 

There  are  no  external  signs  by  which 
we  can  ascertain  the  existence  of  effusion 
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beneath  the  retina.     The  ophthalmoscope 
alone  enables  us  to  detect  it. 

The  effused  fluid  may  either  exist  in 
such  a  small  quantity  as  barely  suffices  to 
impart  a  cloudy  appearance  to  a  limited 
portion  of  the  retina  ;  or  it  may  have  de- 
tached a  considerable  extent  of  the  re- 
tina, or  even  the  whole  of  it,  from  its 
connection  with  the  choroid. 

The  more  limited  effusions  frequently 
occur  in  the  immediate  neighborhood  of 
the  optic  nerve.  At  first  sight  they  appear 
as  grayish  or  cloudy  patches  in  the  midst 
of  healthy  tissue,  and  the  radiating  ves- 
sels which  are  spread  out  over  the  rest  of 
the  fundus  of  the  eye  appear  to  be  lost 
when  they  arrive  at  the  edge  of  the  patch. 
This  appearance  is  owing  to  the  fact  of 
the  vessels  being  raised  up  by  the  effusion 
beneath  them,  so  that  they  are  on  a  plane 
different  from  that  of  the  vessels  of  the 
healthy  retina.  A  slight  movement  of 
the  convex  glass,  which  the  ophthalmo- 
scopic observer  is  employing,  will  at  once 
bring  into  focus  the  vessels  overlying  the 
effusion. 

When  a  lai'ge  portion  of  the  retina  has 
been  separated,  it  presents  the  appearance 
of  a  lobular  mass,  of  an  opaque  grayish 
color,  contrasting  in  a  remarkable  manner 
with  the  reddish  surface  of  that  part  of 
the  retina  which  still  retains  its  natural 
position.  Sometimes  the  lobular  mass 
may  be  observed  to  oscillate  with  each 
movement  of  the  eye  ;  and  when  brought 
into  focus  the  surface  of  the  mass  is  seen 
to  be  overspread  with  ramifying  vessels, 
the  displaced  veins  of  the  retina. 

"When  almost  the  entire  retina  is  de- 
tached from  the  choroid,  the  appearances 
under  the  ophthalmoscope  are  at  first  very 
difficult  to  understand.  The  whole  fun- 
dus of  the  eye  appears  at  one  moment  of 
a  dull  gray,  as  if  covered  with  a  milky 
gelatinous  deposit ;  when  the  white  disc  of 
the  optic  nerve  comes  for  an  instant  into 
view,  and  then  again  a  sudden  turn  of 
the  eyeball  affords  a  glimpse  of  some  very 
limited  portion  of  undisplaced  retina, 
which  still  dimly  reflects  the  luminous 
rays  which  fall  upon  it.  Not  unfre- 
quently  the  view  of  the  fundus  is  still 
farther  confused  by  floating  bodies  dis- 
persed through  the  vitreous  humor.1  [De- 
tachment of  the. retina  occurs  most  fre- 
quently in  highly  myopic  eyes,  as  a  result 
of  the  distension  of  the  coats  of  the  ball.] 
Coldboma  of  the  choroid. — This  very  cu- 
rious congenital  malformation  is  asso- 
ciated with  coloboma  iridis  (p.  84),  and  it 

1  It  is  almost  impossible  for  an  artist  to 
give  a  correct  representation  of  a  detached 
retina.  A  very  able  attempt  to  do  so,  and 
indeed  the  only  one  I  have  seen  which  has 
any  resemblance  to  nature,  is  in  Liebreich's 
Atlas,  tab.  vii.,  fig.  2. 


presents  under  the  ophthalmoscope  a 
most  remarkable  appearance.  The  optic 
nerve  is  with  difficulty  distinguished,  as 
it  is  in  the  midst  of  a  large,  oblong  patch 
of  white,  across  which  some  long  scat- 
tered vessels  are  seen  to  ramify.  This 
white  patch  is  the  sclerotic,  exposed  to 
view  by  the  great  gap  in  the'  choroid. 
The  sheath  of  the  optic  nerve  is  also  said 
to  be  imperfect  in  these  cases.1 

Optic  nerve.— 1  have  already  described 
the  appearance  of  this  nerve  in  health, 
and  have  incidentally  noticed  a  few  of  its 
morbid  changes,  such  as  are  found  in  con- 
nection with  myopia,  and  with  syphilitic 
inflammation  of  the  iris. 

Very  great  variations  in  the  form  and 
color  of  the  nerve  are  compatible  with 
good  sight.  As  age  advances,  the  tissue 
of  the  nerve  appears  to  become  denser, 
less  succulent,  so  as  to  occupy  a  smaller 
space  than  in  early  life.  Its  color  also 
becomes  darker,  and  in  some  old  persons 
approaches  to  gray,  while  its  outline 
slightly  deviates  from  that  circular  form 
which  one  must  assume  as  the  standard 
of  perfect  health.  Indeed,  it  is  extraor- 
dinary to  see  how  much  variety  in  its 
size,  form,  and  color  may  coexist  with  a 
fair  amount  of  vision. 

A  very  common  appearance  is  that  of 
a  thin  line  of  black  pigment  skirting  the 
margin  of  the  optic  nerve  to  the  extent  of 
a  sixth,  a  quarter,  or  the  half  of  its  circum- 
ference. Strictly  speaking,  we  must  re- 
gard this  pigmentous  deposit  as  morbid  ; 
but  its  existence  cannot  be  of  any  great 
importance,  inasmuch  as  we  so  frequently 
meet  with  it  in  eyes  which,  if  judged  by 
their  power  of  vision,  may  be  termed 
healthy.  [A  more  or  less  pronounced 
"  choroidal  ring,"  or  pigmented  choroidal 
boundary,  is  not  uncommon  in  perfectly 
healthy  eyes,  and  can  hardly  be  considered 
pathological.] 

Inflammation  ("optic  neuritis")  attacks 
the  nerve  in  various  forms.  Sometimes 
it  is  evidenced  by  extreme  hyperemia,  the 
whole  disc  assuming  a  pink  or  reddish 
color.  After  this  redness  has  existed  a  con- 
siderable time,  attended  with  great  dim- 
ness of  sight,  it  slowly  passes  off1,  but  the 
nerve  does  not  resume  its  healthy  aspect. 
On  the  contrary,  it  either  presents  a  dead- 
wThite  appearance,  or  a  dirty-gray  tint ; 
in  either  case  the  bloodvessels  remain 
much  diminished  in  size,  and  vision  is 
almost  or  altogether  lost. 

This  form  of  optic  neuritis  is  occasion- 
ally met  with  as  a  result  of  excessive  in- 
dulgence in  tobacco. 

That  too  great  use  of  this  narcotic  has, 
in  certain  constitutions,  a  direct  tendency 
to  induce  disease  in  the  optic  nerve,  can 
no  longer,  I  think,   be   doubted.     I  say 

1  Liebreich,  tab.  sii.,  fig.  5. 
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"in  certain  constitutions,"  for  it  is  noto- 
rious that  a  vast  proportion  of  those  who 
smoke  tobacco  do  so  with  impunity  so  far 
as  sight  is  concerned.1 

[There  is  nothing  distinctive  in  the 
ophthalmoscopic  appearances  in  tobacco 
amaurosis,  in  fact,  they  may  be  entirely 
negative.  There  may  be  no  other  symp- 
tom than.a  gradually  progressive  impair- 
ment of  vision,  usually  proportionately 
greater  at  the  macula,  where  it  may  even 
be  complete,  giving  rise  to  a  central  sco- 
toma. There  is  often  a  very  perfect  cen- 
tral scotoma  for  color,  while  the  color- 
perception  in  other  parts  of  the  retina  is 
nearly  or  entirely  normal.  The  symp- 
toms are  the  same  as  those  of  alcoholic 
amaurosis,  or  "  amblyopia  potatorum," 
and,  indeed,  the  vices  of  excessive  drink- 
ing and  excessive  smoking  are  so  often 
found  in  company,  that  it  is  not  easy  to 
separate  their  effects.  Some  authors  have 
combined  them  in  the  term  "  amblyopia 
ex  abusu. "  The  main  point  in  treat- 
ment is  total  abstinence  from  tobacco  or 
alcohol,  or  both,  and  it  is  usually,  at  least 
in  the  earlier  stages,  followed  by  complete 
recovery.  The  administration  of  strych- 
nia in  gradually  increasing  doses,  hypo- 
dermically,  or  by  the  mouth,  is  thought 
by  some  to  promote  the  cure.  A  similar 
impairment  of  vision  is  sometimes  met 
with  in  cases  of  lead-poisoning  ;  in  which 
albuminuric  retinitis  may  also  occur  from 
accompanying  disease  of  the  kidneys.] 

Another  form  of  neuritis  either  coex- 
ists with  syphilitic  iritis,  or  is  liable  to 
come  on  several  weeks  or  months  after  all 
inflammatory  appearances  in  the  iris  have 
passed  away.  The  area  of  the  pupil  may 
be  quite  free  from  deposit,  there  may  be 
no  trace  of  redness  in  the  sclerotic,  and 
yet  the  sight  becomes  as  dim  as  it  was 

1  My  limits  do  not  permit  me  to  enter  fully 
upon  this  most  important  subject,  but  I  will 
mention  just  one  case,  on  account  of  its  pecu- 
liar circumstances.  A  literary  man,  of  large 
and  active  brain,  a  voluminous  writer  on 
varied  topics,  came  under  my  care  for  gradu- 
ally diminishing  reading  power.  He  had 
been  for  years  a  hard  worker,  reading  and 
writing  many  hours  each  day.  His  hobby 
was  tobacco-smoking,  which  he  believed  to 
be  essential  to  the  due  action  of  his  intellec- 
tual powers,  and  except  during  the  time  de- 
voted to  sleep  and  to  meals,  the  pipe  was 
seldom  laid  aside.  He  wrote  a  history  of  to- 
bacco, and  held  public  disputations  in  defence 
of  its  use.  He  lived  by  his  pen,  and  when 
he  began  to  find  reading  and  writing  a  little 
difficult,  he  only  smoked  the  more.  I  found 
all  the  media  clear,  both  optic  nerves  small 
and  anaemic,  and  the  retinal  vessels  dimin- 
ished in  size.  He  could  no  longer  read  ordi- 
nary type,  and  when  I  last  saw  him  he  was 
compelled  to  give  up  literary  pursuits  alto- 
gether. 
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during  the  height  of  the  iritic  inflamma- 
tion. In  such  a  case  the  ophthalmoscope 
alone  can  enable  us  to  form  a  diagnosis. 
The  optic  nerve  is  either  wholly  hidden 
by  a  iilmy  cloud  of  lymph,  or  its  outline 
can  be  dimly  traced  through  the  cloud, 
which  not  only  involves  the  optic  disk 
itself,  but  obscures  the  adjacent  portion 
of  the  retina.  If  a  case  of  this  kind  is 
neglected,  the  lymph  eventually  forms  an 
opaque  white  patch  overspreading  the 
optic  nerve,  and  according  to  the  amount 
of"  deposit,  sight  is  either  greatly  obstruct- 
ed or  wholly  destroyed.  If  the  case  be 
seen  at  an  early  stage,  a  careful  mercurial 
treatment,  either  with  or  without  iodides 
according  to  circumstances,  may  cause 
complete  absorption  of  the  lymph. 

One  of  the  most  remarkable  changes  to 
which  the  optic  nerve  is  liable,  is  that  ob- 
served in  cases  of  blindness  from  cerebral 
disease,  involving  that  portion  of  the 
nerve  which  is  contained  within  the  cavity 
of  the  skull.  In  old-standing  cases  of 
this  kind  we  find  evidences  of  chronic 
congestion  of  the  retina,  and  degenera- 
tion of  the  optic  disc.  The  fundus  pre- 
sents a  uniform  red  color,  sometimes  so 
strongly  marked  that  no  trace  of  separate 
choroidal  vessels  can  be  seen,  and  the 
vessels  radiating  from  the  centre  of  the 
nerve  are  almost  lost  in  the  deeply-tinted 
surface  on  which  they  lie.  Contrasting 
strongly  with  the  redness  surrounding  it, 
the  optic  nerve  at  once  attracts  attention 
by  its  extreme  whiteness,  which  resembles 
that  of  ivory,  rather  than  the  creamy  or 
faintly  pinkish  tint  which  I  have  described 
as  characterizing  the  nervous  tissue  in  a 
state  of  health.  These  dense-looking, 
homogeneous  nerves  have  undergone  white 
atrophy,  and  have  lost  the  greater  portion 
of  their  true  nervous  element,  little  more 
than  the  fibrous  tissue  remaining.  (Plate 
XII.,  fig.  2.)  The  combined  appearance  of 
a  reel,  thickened  retina,  and  a  homoge- 
neous, Avhite  optic  nerve,  at  once  assures 
the  practised  observer  that  the  case  is 
beyond  recovery. 

[This  condition  is  usually  the  result  of 
what  is  called  "descending  neuritis,"  and 
has,  therefore,  been  preceded  by  an  in- 
flammatory condition  of  the  nerve,  evi- 
denced, in  ophthalmoscopic  examination, 
by  redness  or  an  cedematous  "  woolly" 
appearance  of  the  disc,  and  indistinctness 
of  its  outline  ;  sometimes  by  an  accom- 
panying retinitis.  It  is  a  not  unfrequent 
result  of  cerebro-spinal  meningitis.  Pri- 
mary ' '  progressive  atrophy ' '  may,  how- 
ever, occur  without  a  preceding  stage  of 
hyperemia,  perhaps  most  frequently  in 
connection  with  spinal  disease,  particu- 
larly with  locomotor  ataxia. 

Another  form  of  optic  neuritis  of  in- 
tense practical  interest,  not  only  to  the 
ophthalmic  surgeon  but  to  the  physician, 
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is  that  known  as  "engorged  papilla," 
"papillitis,"  or,  more  generally,  as 
"choked  disc."  The  optic  papilla  is 
swollen  and  prominent,  and  its  projection 
into  the  vitreous  can  be  measured  by  ex- 
perienced ophthalmoscopists.  It  has  a 
reddish-gray  color,  and  a  striated  appear- 
ance, and  is  gradually  merged  in  the  sur- 
rounding retinal  surfaces,  its  outlines 
being  completely  obliterated.  The  retinal 
arteries  are  contracted,  and  the  veins 
engorged  and  tortuous,  and  there  are 
frequently  hemorrhagic  extravasations. 
(Plate  XII.,  fig.  3.)  As,  in  the  earlier 
stages,  the  process  is  one  of  congestion 
rather  than  of  inflammation,  and  affects 
the  connective  rather  than  the  nervous 
tissue,  vision  may  be  bat  slightly  affected. 
It  is  important  to  remember  that  the 
ability  to  read  even  fine  print  is  no  proof 
that  this  condition  does  not  exist.  Later 
in  the  disease,  engorged  papilla  may  give 
place  to  atrophy.  The  manner  of  its 
causation  has  been  the  subject  of  volumi- 
nous discussions,  which  it  would  be  out 
of  place  to  enter  upon  here,  but  its  almost 
invariable  connection  with  intracranial 
disease  is  well  established.  It  may  result 
from  pressure  on  the  nerve  in  the  orbit, 
from  tumor  or  other  cause,  but  in  such 
cases  is  usually  found  in  one  eye  only. 

Choked  disc  gives  no  definite  informa- 
tion as  to  the  location  or  the  exact  char- 
acter of  the  cerebral  disease,  but  is  gene- 
rally a  symptom  of  increased  intracranial 
pressure,  the  result,  in  a  large  proportion 
of  cases,  of  tumor.  The  theory  of  its 
cause  which  is  now  most  generally  accept- 
ed, is  that  fluid  is  forced  into  the  space 
between  the  sheaths  of  the  nerve  from 
the  subarachnoid  spaces  with  which  it  is 
continuous.] 

In  a  practical  point  of  view  there  is  no 
change  in  the  optic  nerve  more  important 
than  the  pitting  or  excavation  which  is 
connected  with  glaucoma.  This  appear- 
ance can  be  well  seen  only  in  the  early 
stage  of  the  disease,  for  after  a  while  a 
change  in  the  corneal  epithelium  takes 
place  which  prevents  any  clear  view  of 
the  fundus  of  the  eye.  When  the  con- 
cavity of  the  nerve  is  considerable,  the 
retinal  vessels  are  seen  to  bend  abruptly 
as  they  are  passing  over  the  edge  of  the 
depression.  (Plate  III.,  figs.  5  and  G). 
The  color  of  the  nerve  is  at  first  not  much 
altered,  but  after  a  time  it  assumes  a 
grayish  tint,  which,  under  certain  condi- 
tions of  illumination,  appears  darker  than 
it  really  is.  These  changes  will  be  again 
alluded  to  in  the  chapter  on  glaucoma. 

Cases  of  greatly  impaired  sight  are  met 
with  in  which  the  optic  nerves  are  found 
as  deeply  excavated  or  cupped  as  in  the 
most  advanced  stage  of  glaucoma,  while 
there  is  an  absence  of  all  the  other  signs  of 
this  disease  ;  the  cornese  being  clear  and 


smooth,  the  irides  active,  and  the  globes 
not  harder  than  natural.  Simple  wasting 
{gray  atrophy)  of  the  nerve  seems  to  be  the 
cause  of  its  concave  appearance.  [The  ex- 
cavation from  atrophic  shrinking  is  never 
so  deep  as  the  typical  glaucomatic  cup.] 

Atrophy  appears  sometimes  to  affect 
the  whole  retina  and  optic  nerve,  with- 
out any  previous  inflammatory  process. 
This  condition  is  chiefly  met  with  in  old 
persons  ;  it  also  may  befall  those  in  the 
middle  period  of  life.  The  power  of 
sight  gradually  fades  away  year  by  year, 
until  eventually  mere  perception  of  light 
remains.  The  ophthalmoscope  reveals  a 
perfectly  clear  condition  of  the  media, 
and  at  the  same  time  affords  such  a  com- 
plete view  of  the  choroidal  vessels,  that 
the  observer  could  almost  fancy  the 
retina  to  be  altogether  absent.  The  optic 
nerve  is  small  and  shrunken,  irregular  in 
its  outline,  and  of  a  dark  gray  or  drab 
color ;  and  the  vessels  emerging  from  it 
form  delicate,  hair-like,  red  lines,  barely 
traceable  across  the  area  of  the  illumi- 
nated choroid. 

In  some  instances  I  have  seen  this  ex- 
treme atroplvy  of  the  retina  accompanied 
with  a  very  remarkable  change  in  the 
choroidal  vessels,  their  color  being  pale 
orange  or  buff,  instead  of  red.1  This 
appearance  I  have  met  with  only  in  old 
people ;  and  their  failure  of  sight  has 
been  so  slow,  and  unattended  with 
marked  symptoms  of  any  kind,  that  they 
have  been  supposed  to  be  the  subjects  of 
steadily  advancing  cataract. 

Treatment. — If  the  reader  now  refers 
back  to  the  sketch  I  have  given  of  the 
morbid  changes  in  the  retina  and  choroid, 
he  will  at  once  peiceive  how  impossible 
it  must  be  to  lay  down  any  rules  for 
treatment  that  will  be  uniformly  applica- 
ble to  all  so-called  "amaurotic"  cases. 
In  a  group  of  patients,  complaining  of 
almost  the  same  defects  of  sight,  one  will 
be  discovered  to  have  a  portion  of  the 
retina  overspread  with  blood  ;  in  a  second, 
the  axis  of  vision  will  be  occupied  by  a 
patch  of  pigment ;  while  in  a  third,  the 
retina  and  choroid  will  be  partialby  sepa- 
rated by  serous  effusion. 

Are  these  three  patients  to  be  treated 
alike  ?  Do  they,  in  fact,  possess  anything 
in  common  ?  And  yet  formerly  they 
would  all  have  been  classed  together  as 
"amaurotic,"  and  probably  have  under- 
gone salivation  accordingly. 

If  the  ophthalmoscope  had  done  noth- 
ing else  than  limit  the  wholesale  admin- 
istration of  mercury  in  eye-diseases,  it 
would  have  conferred  an  immense  boon 
upon  mankind. 
Even  when  it  has  been  ascertained  that 

1  See  E.  Jager,  Beitrage  zur  Pathologie  des 
Auges,  taf.  vi. 
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an  extravasation  of  blood  has  taken 
place  from  the  vessels  of  the  retina  or  the 
choroid,  the  treatment  will  require  great 
care  and  discrimination  on  the  part  of  the 
surgeon.  In  one  case  the  extravasation 
will  have  been  accompanied,  or  immedi- 
ately preceded,  by  giddiness  and  other 
symptoms  of  disordered  circulation  in  the 
brain,  and  may  have  been  induced  by 
alcoholic  or  other  stimulus,  or  by  great 
muscular  efforts  in  a  plethoric  and  vigor- 
ous subject.  Eest  and  abstinence  may 
be  indicated  as  the  first  preparatives 
for  treatment.  In  another  case,  rupture 
of  a  retinal  vessel  may  have  occurred  in 
a  feeble  and  delicate  patient,  during  a 
period  of  perfect  repose,  and  may  have 
resulted  from  a  diseased  and  softened 
condition  of  the  coats  of  the  vessel  itself. 
I  have  seen  extravasations  take  place  in 
such  subjects  in  consequence  of  sudden 
exposure  to  cold,  especially  when  the 
body  or  mind  had  been  previously  much 
exhausted.  Here,  moderate  stimulants 
would  be  beneficial,  and  the  absorption  of 
the  effused  blood  would  be  hastened  by 
medicines  of  a  tonic  character — iron  or 
quinine. 

In  all  cases  of  extravasation  of  blood 
from  the  vessels  of  the  retina,  the  sur- 
geon should  take  care  not  to  make  un- 
necessary examinations  with  the  ophthal- 
moscope, as  each  occasion  of  exposure  to 
its  strong  light  increases  the  congestion 
of  the  part,  and  consequently  the  liability 
to  farther  extravasation.  I  have  known 
several  instances  of  this  kind,  in  which  a 
fresh  escape  of  blood  immediately  followed 
the  use  of  the  ophthalmoscope.  Having 
once  clearly  made  his  diagnosis,  the  sur- 
geon may  be  satisfied  as  to  the  progress 
of  absorption  by  the  steady  improvement 
of  the  patient's  sight,  and  may  postpone 
any  farther  use  of  the  ophthalmoscope 
until  recovery  has  been  well  established. 

Where  serous  effusion  has  taken  place 
between  the  choroid  and  retina,  in  addi- 
tion to  other  general  treatment,  iodine 
internally,  combined  with  blistering  in  the 
neighborhood  of  the  eye,  may  be  tried  ; 
although,  if  the  effusion  be  of  old  stand- 
ing, and  to  a  large  amount,  little,  if  any, 
benefit  can  be  hoped  for. 

It  must  be  evident  that  structures,  like 
the  choroid  and  retina,  which  derive  their 
supply  of  blood  from  such  remote  and 
deep-seated  sources,  cannot  be  treated  by 
local  depletion,  even  if  depletion  were 
desirable.  The  surgeon  must  seek  to  re- 
store the  balance  of  the  patient's  circula- 
tion by  general  treatment,  based  on  a 
careful  and  comprehensive  survey  of  con- 
stitutional peculiarities  and  mode  of  life, 
and  especially  of  the  habits  or  pursuits 
which  may  be  supposed  to  have  given  rise 
to  the  local  changes.  Inquiries  must  be 
instituted  as  to  the  existence  of  any  of 


those  causes  which  impair  the  sight  by 
exhausting  the  patient's  general  nervous 
power.  The  abuse  of  alcohol,  tobacco, 
or  opium  ;  venereal  excesses  ;  protracted 
suckling,  and  many  other  depressing  agen- 
cies, will  suggest  themselves  to  the  mind 
of  the  acute  practitioner.  He  will  take 
care  not  to  trust  too  implicitly  to  this  or 
that  article  of  the  pharmacopoeia,  and 
will  especially  be  on  his  guard  against  the 
depressing  agency  of  mercury — the  drug 
which  he  will  find  lauded  almost  as  a  pan- 
acea for  "amaurosis"  in  some  of  the 
medical  works  of  the  last  generation. 

Galvanism  and  strychnine  he  will  fre- 
quently hear  spoken  of  as  possessing  won- 
derful efficacy  in  arousing  the  dormant 
powers  of  the  optic  nerve.  The  action  of 
strychnine  appears  so  entirely  limited  to 
the  motory  fibres  of  the  nervous  system, 
that  to  expect  it  to  influence  a  nerve  of 
special  sense  is  to  confuse  all  our  notions 
of  physiology.  Galvanism  has  been  at 
various  times  a  favorite  remedy  with  the 
public,  and  its  administration  admits  of  a 
parade  of  scientific  apparatus  which  spe- 
cially imposes  on  the  popular  mind.  [The 
treatment  by  strychnia  has  now  numerous 
advocates  of  high  authority,  and,  even  in 
optic  atrophy,  has  in  many  cases  produced 
excellent  results.  It  should  be  admin- 
istered in  increasing  closes  until  the  limits 
of  toleration  are  reached.] 

Those  who  believe — or  make  their  pa- 
tients believe— that  they  can  render  cata- 
ractous  lenses  transparent  by  means  of 
galvanism,  will  doubtless  long  continue  to 
vaunt  its  efficacy  also  in  cases  of  the  most 
complete  disorganization  of  the  retina. 

An  anatomical  classification  of  eye- 
diseases — the  arranging  of  them,  that  is 
to  say,  according  to  the  changes  of  struc- 
ture which  cause  the  impairment  of  sight 
— has  such  obvious  advantages  that  it  has 
become  almost  universal  among  ophthal- 
mic writers  ;  but  it  has  the  inconvenience 
of  offering  no  heading  under  which  to 
place  certain  defects  which  cannot  be  pre- 
cisely demonstrated  as  originating  in  any 
one  part  of  the  optic  apparatus. 

Of  this  kind  are  the  various  luminous 
appearances  depending  upon  some  tem- 
porary  disturbance  of  circulation — occa- 
sional obscuration  of  half  the  field  of 
vision  (Hemiopia) — the  condition  termed 
Hemeralopia — congenital  inability  to  dis- 
tinguish certain  colors— spectral  illusions, 
etc. 

Faulty  perception  of  colors. — The  fol- 
lowing list  comprises  only  a  portion  of  the 
many  terms  invented  to  designate  this  af- 
fection ;  achromatopsia,  chromatopseudop- 
sia,cliromatometablepsia,  clwomatoclysopsia, 
chromatopseudoblepsia,  dt/schromatopsia. 
These  words,  it  will  be  observed,  all  im- 
ply difficulty  or  inability  to  see  colors;  but 
in  fact  the  subjects  of  this  affection  are 
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not  insensible  to  all,  but  only  to  some 
colors,  wbile  others  are  seen  perfectly. 
The  term  color-blindness,  employed  by 
Wilson,1  is  on  this  account  objectionable. 
Daltonism2  commemorates  the  faulty  per- 
ception of  an  individual,  without  convey- 
ing any  notion  of  the  nature  of  the  de- 
fect. I  have  suggested  the  word  acrito- 
chromacy,3  as  implying  "  inability  to 
discriminate  between  colors,"  which 
pretty  nearly  defines  the  true  nature  of 
the  affection. 

On  investigating  the  reported  cases  of 
"acritochromacy,"  the  defect  appears  in 
most  instances  to  resolve  itself  into  in- 
ability to  perceive  red ;  and  the  com- 
pound tints  suggesting  doubtful  impres- 
sions are  those  into  which  red  enters  to  a 
greater  or  less  extent.  Yellow  seems  to 
be  always  appreciated,  and  blue  almost 
always. 

The  cause  of  the  defect  probably  re- 
sides not  in  the  eye  itself,  but  in  that  por- 
tion of  the  brain  to  which  the  impressions 
of  light  are  ultimately  conveyed.  Hith- 
erto very  few  dissections  have  been  made 
of  the  eyes  of  "  acritochromatic"  persons. 
Dalton  had  supposed  a  blue  tint  of  the 
vitreous  humor  to  be  the  cause  of  his  own 
peculiarity,  and,  in  accordance  with  his 
express  wish,  his  eyes  were  examined 
after  death,  but  nothing  unusual  was  dis- 
covered. 

Acritochromacy  may  take  place  as  a 
temporary  morbid  symptom. 

Some  years  ago  a  very  intelligent  and  sen- 
sitive little  girl,  ten  years  old,  was  brought 
to  me  in  consequence  of  almost  total  blind- 
ness, which  had  come  on  within  the  preceding 
four  days.  She  was  iinable  to  guide  herself, 
and,  if  left  alone,  could  not  avoid  the  articles 
of  furniture  in  the  room.  She  with  difficulty 
perceived  a  sheet  of  paper  lying  on  the  floor, 
and,  of  course,  was  wholly  unable  to  distin- 
guish the  largest  type.  She  had  been  much 
excited  by  the  emulation  of  a  school-competi- 
tion, and  had  taxed  her  memory  considerably 
in  learning  by  heart.  Slight  dilatation  and 
sluggishness  of  the  pupils  were  the  only  ocu- 
lar symptoms  ;  but  she  dreamed  vividly,  oc- 
casionally felt  faint  during  the  day,  and  had 
numbness  and  formication  in  the  left  leg  and 
foot.  I  enjoined  complete  rest,  and  prescribed 
iron  in  small  doses.  Within  a  week  she  could 
trace  lines  of  type  as  streaks,  but  was  quite 
unable  correctly  to  appreciate  colors.  She 
had  no  difficulty  with  yellow  and  blue,  but 
mistook  all  tints  containing  red.  Ten  days 
later  her  general  health  was  restored,  and 
with  a  little  pains  she  could  read  the  type  of 

1  See  Monthly  Journal  of  Medical  Science, 
Edinburgh,  July,  1854,  p.  1. 

2  From  Dalton  the  chemist,  who  published 
his  own  case  in  the  Memoirs  of  the  Literary 
and  Philosophical  Society  of  Manchester, 
1798,  vol.  v.,  p.  28. 

3  'AK/HTO^pWjuaTia. 


a  leading  article  in  the  Times ;  but  her  ap- 
preciation of  colors  was  still  imperfect.  At 
the  end  of  a  few  weeks  all  defect  of  sight  was 
gone ;  she  read  the  smallest  type,  and  her 
power  of  discriminating  colors  was  quite  re- 
stored. 

Wilson  has  insisted  upon  a  very  im- 
portant practical  point  connected  with 
"color-blindness,"  as  he  terms  the  de- 
fect, namely,  that  persons  employed  on 
railways  and  elsewhere,  where  colored 
lights  are  used  as  signals,  should  be  pre- 
viously tested  as  to  their  powers  of  per- 
ceiving colors  with  perfect  accuracy.  On 
many  occasions  our  lives  depend  on  the 
ability  of  some  solitary  signal-man  to 
distinguish  between  green,  "the  sign  of 
safety,  and  red,  that  of  danger.  Now 
that  an  universal  railway  system  has 
forced  upon  us  a  mode  of  travelling 
fraught  with  incessant  peril  to  life  and 
limb,  we  cannot  afford  to  neglect  a  single 
chance  of  safety. 

[Much  attention  has  recently  been 
given  to  color-blindness,  particularly  in 
reference  to  safety  in  travelling.  Of  many 
thousand  males  examined,  in  Europe  and 
this  country,  about  four  per  cent,  have 
been  found  color-blind.  In  females  the 
defect  is  comparatively  very  rare.  This 
subject  is  fully  treated  in  Dr.  B.  J. 
Jeffries'  work  on  "  Color-blindness  ;  Its 
Dangers  and  its  Detection."] 

There  seems  to  be  no  cure,  or  even  pal- 
liation, of  a  defect  which  appears  to  de- 
pend upon  a  congenital  want  of  apprecia- 
tive power  in  the  brain  itself. 

Hemeralopia — literally  "  day-sight" — is 
a  term  used  to  designate  a  peculiar  form 
of  intermittent  blindness,  the  subjects  of 
which  see  perfectly  in  broad  daylight, 
but  lose  all  power  of  perceiving  objects  as 
soon  as  the  sun  has  set  and  twilight  com- 
mences. The  persons  in  whom  the  affec- 
tion is  most  frequently  met  with  in  this 
country  are  those  just  returned  from  sea- 
voyages,  especially  from  the  East  or  West 
Indies.  It  is  also  frequent,  I  am  told, 
among  the  natives  of  the  inland  parts  of 
India,  who  attribute  it,  as  our  own  sailors 
do,  to  sleeping  exposed  to  the  moon- 
beams. 

The  real  cause  of  hemeralopia  appears 
to  be  exhaustion  of  the  nervous  power  of 
the  retina  from  over-excitation  by  the 
sun's  rays,  so  that  the  part  is  rendered 
incapable  of  appreciating  the  weaker 
stimulus  of  twilight  or  moonlight.  Ex- 
posure to  tropical  light,  however,  is  not 
the  sole  cause  of  the  affection  ;  for  I  have 
met  with  it  in  persons  who  had  never 
quitted  the  temperate  regions  of  the 
globe  ;  but  in  most  of  these  latter  cases 
the  complaint  had  shown  itself  after 
long  vojrages,  which  had  subjected  the 
patients  to  exhausting  toil  and  exposure 
to  severe  weather,  while   deprived  of  a 
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proper  supply  of  fresh  provisions  and 
vegetables. 

In  these  latter  cases  I  have  commonly 
found  that  a  few  weeks'  residence  on 
shore,  with  a  mixed  vegetable  and  animal 
diet,  and  the  use  of  quinine,  has  restored 
vision  to  a  healthy  state. 

Nyctalopia — "  night-sight" — would  im- 
ply inability  to  see  by  daylight,  the  exact 
converse  of  hemeralopia.  In  a  certain 
sense,  patients  affected  with  that  irritable 
form  of  corneal  inflammation  commonly 
called  "strumous  ophthalmia,"  might  be 
termed  nyctalopic,  so  unable  are  they  to 
bear  strong  light,  and  so  willing  to  open 
the  eyes  and  look  about  them  in  the  dim- 
ness of  twilight ;  but,  apart  from  inflam- 
mation, I  have  never  met  with  nyctalopia 
to  the  extent  described  by  authors  ;  and 
I  am  inclined  to  consider  the  affection  an 
imaginary  one,  invented,  as  it  were,  to 
form  a  companion  disease  to  the  hemera- 
lopia just  described. 


CHAPTER  VIII. 

DISEASES   OF   THE   VITREOUS   BODY. 

Before  the  invention  of  the  ophthalmo- 
scope, little  was  known  about  the  morbid 
conditions  of  the  vitreous  humor.  It  was 
frequently  found  to  become  diffluent  (syn- 
chysis) after  injuries  to  the  eyeball,  and 
during  the  progress  of  certain  chronic  in- 
flammations ;  and  it  was  assumed  to  play 
an  important  part  in  glaucoma.  The 
ophthalmoscope  presents  to  our  view  a 
great  variety  of  morbid  products  in  the 
humor,  which  it  is  difficult  to  observe 
with  accuracy,  on  account  of  the  rapidity 
with  which  many  of  the  flakes,  filaments, 
and  corpuscles  float  about  with  every 
movement  of  the  eye. 

When  hemorrhage  occurs  from  the  cili- 
ary processes,  or  from  the  superficial  ves- 
sels of  the  retina,  a  portion  of  the  clot 
not  unfrequently  becomes  entangled  in 
the  vitreous  humor,  and  forms  an  irregu- 
lar, filamentous,  black-looking1  body,  float- 
ing to  and  fro  across  the  illuminated  field 
of  the  ophthalmoscope. 

In  syphilitic  inflammation  of  the  deep 
tissues,  the  vitreous  humor  loses  its  per- 

1  I  may  here  notice  that  floating  bodies  in 
the  vitreous  humor  are  not  necessarily  black 
because  they  look  so  under  the  ophthalmo- 
scope. Any  body  sufficiently  opaque  to  in- 
tercept the  rays  of  light  passing  from  the 
illuminated  retina  to  the  eye  of  the  observer 
will  appear  black,  although,  if  examined  out 
of  the  eye,  it  might  be  found  light-colored  or 
even  white. 


feet  transparency,  and  becomes  turbid  ; 
and  in  severe  cases,  flakes  of  lymph  are 
seen  freely  moving  about  in  it,  like 
tangled  blackish  threads. 

A  very  singular  phenomenon  connected 
with  the  vitreous  humor  is  that  termed 
sparkling  synchysis  ("synchysis  etince- 
lant"),  produced  by  the  disintegration  of 
an  altered  crystalline  lens.  This  body, 
after  becoming  opaque  from  ordinary 
cataractous  change,  sometimes  undergoes 
extensive  fatty  degeneration,  crystals  of 
cholesterine  being  abundantly  formed 
within  its  substance.  If  a  lens  in  this 
condition  is  broken  up  with  the  needle, 
or  becomes  ruptured  and  thrown  down  to 
the  bottom  of  the  vitreous  chamber  by  a 
blow,  the  crystals  of  cholesterine  are  set 
free,  and  at  each  movement  of  the  eye 
appear  as  innumerable  brilliant  points, 
like  the  finest  gold-dust,  sparkling  in  the 
dark  area  of  the  pupil.  When  the  eye  is 
kept  at  rest  these  crystals  gravitate  to  the 
bottom  of  the  mingled  aqueous  and  vitre- 
ous humors,  some  sinking  down  behind, 
and  some  in  front  of  the  iris.  [This 
mode  of  origin  of  synchysis  scintillans 
must  be  considered,  at  least,  extremely 
exceptional.  Certainly  it  has  often  been 
met  with  in  patients  with  perfectly  normal 
lenses.  Crystals  of  cholesterine  some- 
times occur  after  hemorrhages  in  the 
vitreous,  where,  it  is  thought,  they  may 
be  deposited  from  the  blood.  Some  au- 
thors attribute  them  to  fatty  degeneration 
in  the  vitreous,  but  their  etiology  is  not 
understood.] 

Sparkling  synchysis  is  ver}r  rare,  and  I 
have  not  had  an  opportunity  of  examin- 
ing any  cases  with  the  ophthalmoscope. 

Cysticerci. — Perhaps  the  most  striking 
phenomenon  connected  with  the  vitreous 
humor  is  the  presence  of  entozoa,  either 
freely  floating  within  it,  or  protruding 
into  it  from  the  surface  of  the  retina,  to 
which  they  are  attached.  By  far  the 
greater  number  of  cases  of  this  kind 
which  have  been  recorded  are  to  be  found  in 
foreign  journals,  for  hitherto  only  a  very 
few  have  been  observed  in  this  country. 
I  have  myself  never  met  with  a  case.1 

Of  twenty  cases  reported  in  various 
numbers  of  the  Archiv  far  Ophthalmologic, 
the  majority  appear  to  have  been  under 
the  care  of  Graefe.  In  eight  cases  the 
cysticercus  was  either  embedded  in  the 
very  tissue  of  the  retina,  or  firmly  adher- 
ent to  its  surface  ;  in  six  cases,  the  creature 
appeared  to  be  behind  the  retina  ;  while 

1  Teale  gives  the  history  of  a  case  occurring 
in  his  own  practice  in  1864  (Ophth.  Hosp. 
Reports,  vol.  v.,  p.  318).  Bowman  reports 
another  (op.  cit.,  vol.  iii.,  p.  324).  Hulke, 
in  dissecting  a  disorganized  and  irritable  eye, 
found  a  cysticercus  between  the  choroid  and 
retina. 
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in  six  others  it  was  quite  detached,  and  j 
floated  freely  in  the  vitreous  humor. 
This  latter  circumstance  induced  Graefe 
in  two  instances,  to  attempt  its  removal ; 
in  the  first  case,  making  an  incision  in  the 
sclerotic  and  passing  in  a  forceps  through 
the  wound  ;  in  the  second,  adopting  a 
slower  and  more  complicated  proceeding. 
First,  a  portion  of  the,  iris  was  excised, 
so  as  to  make  a  large  artificial  pupil ; 
then,  when  all  irritation  had  subsided, 
the  lens  was  extracted  through  a  flap- 
section  of  the  cornea ;  and  lastly,  after 
a  considerable  interval  of  time  had  been 
allowed  to  elapse,  a  forceps  was  introduced 
through  a  fresh  opening  made  in  the 
cornea,  and  the  cysticercus  grasped  and 
drawn  out.1 

From  a  review  of  all  these  cases,  it 
appears  almost  certain  that  the  cysticerci 
found  loose  in  the  vitreous  humor  had 
attained  that  position  by  perforating  the 
retina,  having  been  originally  formed 
between  that  tissue  and  the  choroid,  in 
which  situation  it  seems  that  all  the 
cysticerci  above  described  were  originally 
developed. 

In  a  more  recent  volume  of  the  Archiv, 
Graefe  gives  the  total  result  of  his  ex- 
perience as  to  the  occurrence  of  cysticercus 
(xii.,  2,  174;  1866).  During  thirteen 
years  80,000  patients  had  attended  his 
clinique,  and  among  them  rather  more 
than  80  cases  of  cysticercus  in  the  deep 
tissues  of  the  eye  had  been  observed ; 
3  had  been  seen  in  the  anterior  chamber ; 
5  under  the  conjunctiva  ;  1  in  the  sub- 
stance of  the  lens  ;  1  in  the  orbit.  The 
ages  of  the  patients  varied  from  eight 
years  to  seventy. 

The  very  curious  researches  recently 
made  into  the  natural  history  of  intestinal 
parasites  have  proved  that  the  cysticercus 
telce  cellulosce  and  the  taenia  are  really  the 
same  creature  in  different  stages  of 
development.2 

I  believe  it  has  been  well  ascertained 
that  the  inhabitants  of  [Northern  Germany 
are  more  liable  to  tape-worm  than  those 
of  the  British  Islands,  and  this  circum- 
stance would  account  for  the  fact  of  the 
cysticercus  having  been  .so  much  more 
frequently  met  with  in  the  former  country. 

Musob  voliiantes.  —  The  little  threads 
and  spots  which,  by  some  persons,  are 
seen  to  float  and  jrlide  over  their  field  of 


1  A  case  of  cysticercus  in  the  vitreous  hu- 
mour is  related  by  Desmarres,  Traite  tbeorique 
et  pratique  des  Maladies  des  Yeux,  2d  edit., 
1858,  vol.  iii.,  p.  756.  Another  by  Williams 
in  the  Cincinnati  Lancet  and  Observer,  May, 
1858.  See  Liebreicli's  Atlas,  tab.  vii.,  figs.  5 
and  6. 

2  See  Kiicbenmeister  and  Von  Siebold,  On 
Animal  and  Vegetable  Parasites  (Sydenham 
Society,  1857). 


vision,  were  formerly  attributed  very 
commonly  to  congestion  of  the  choroid. 
Tyrrell,  for  instance,  assigned  as  their 
cause  "a  preternatural  dilatation  of  some 
of  the  delicate  vessels"  of  the  part.  It 
seems  strange  that  any  one  could  overlook 
the  fact  that  fixed  bodies — which  dilated 
vessels  of  the  choroid  must  be — if  they 
pressed  upon  the  retina  so  as  to  impair  its 
function,  would  suggest  to  the  patient  the 
idea  of  fixed  spots  in  the  field  of  vision, 
which  could  only  appear  to  move  when 
the  eyeball  itself  was  set  in  motion.  The 
spots  known  as  muscce  volitantes,  on  the 
contrary,  change  their  position  whenever 
the  eye  is  suddenly  moved  ;  and  when  the 
eye  is  again  fixed,  the  spots  still  continue 
for  a  time  to  float  about  in  various  direc- 
tions, eventually  appearing  to  descend,  as 
if  sinking  in  a  fluid. 

They  are  most  commonly  met  with  in 
short-sighted  subjects,  and  are  quite  com- 
patible with  life-long  continuance  of  the 
acute  powers  of  vision  which  such  persons 
frequently  enjoy.  They  are  usually  first 
noticed  between  the  ages  of  twenty  and 
thirty  ;  and  when  they  have  begun  to 
attract  the  patient's  attention,  they  ap- 
pear rapidly  to  increase  in  number."  This 
apparent  increase  is  partly  due  to  the  fact 
that,  by  anxiously  watching  them,  the 
patient  soon  acquires  a  habit  of  bringing 
fresh  bodies  into  view. 

If  the  eye  be  turned  towards  a  clear 
sky  or  a  bright  cloud,  and  then  kept 
steadily  fixed,  the  spots  appear  to  sink 
slowly  downwards,  just  as  filmy  particles 
would  sink  in  a  liquid,  which  had  been 
shaken  and  then  allowed  to  rest.  A  sud- 
den turn  of  the  e}-e  will  again  cause  the 
little  bodies  to  disperse  for  a  moment,  and 
when  the  eye  is  once  more  fixed,  they 
slowly  descend  as  before. 

So  long  as  the  patient  steadily  concen- 
trates his  attention  on  any  external  object, 
the  muscce  are  not  seen  ;  but  if  he  acci- 
dentally catches  sight  of  one  of  them  the 
whole  field  of  vision  at  once  becomes 
crowded  with  them. 

The  best  way  of  examining  the  floating 
bodies  is  for  the  patient  to  look  directly 
downwards  upon  the  illuminated  field  of 
a  microscope.  They  will  then  be  recog- 
nized as  beaded  filaments,  variously 
twisted  and  bent ;  sometimes  appearing 
as  loose  knots  of  coiled-up  fibres  entangled 
together.  When  thus  grouped  they  have 
a  grayish  color,  but  when  a  single  fila- 
ment is  examined,  it  is  seen  to  be  made 
up  of  highly-refractive  globules,  varying 
in  form  and  size.  Sometimes  a  filament 
may  be  seen  to  bend,  and  again  become 
nearly  straight,  or  to  turn  in  such  a  man- 
ner as  to  present  itself  in  a  foreshortened 
position.  This  latter  circumstance  proves 
that  the  bodies  float  freely  in  a  fluid,  and 
are  not  situated,  as  some  have  supposed, 
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upon  the  surface  of  the  retina.  This  is 
still  further  proved  by  the  fact  that  the 
blinking  of  the  lids  has  no  effect  what- 
ever upon  the  position  of  the  muscce  in 
the  field  of  vision.  If,  when  the  lids  are 
closed,  the  eyes  are  turned  towards  a 
strong  light  —  exposed  to  sunlight,  for 
instance  —  the  muscce  can  still  be  seen, 
and  their  movements  will  be  just  as  free 
as  when  they  were  observed  with  the  eyes 
open. 

Some  interesting  experiments  were 
made  on  himself  by  Mackenzie,'  to  de- 
termine the  seat  of  muscce  volitantes ;  but 
the  most  conclusive  researches  as  to  their 
nature  are  those  by  Jago,2  who  has  satis- 
fied himself  that  these  disquieting  spec- 
tres are,  in  fact,  nothing  more  than  the 
beaded  filaments  of  the  vitreous  body 
itself.  The  normal  network  of  these 
filaments,  he  says,  can  be  seen  by  any  one 
who  knows  how  to  look  for  them — under 
certain  conditions,  I  presume,  of  impres- 
sibility of  retina.  Those  filaments  which, 
from  being  tangled  together  in  irregular 
masses,  form  such  annoyances  to  the 
patient,  would  appear  to  be  the  filamen- 
tous network  in  a  disintegrated  state. 

There  are  few  phenomena  which  give 
rise  to  more  alarm  in  patients'  minds  than 
muscce  volitantes.  A  vague  notion  that 
they  are  the  forerunners  of  amaurosis  or 
cataract  is  almost  universal ;  and  even 
medical  men  are  apt  to  confound  these 
floating  muscce  with  the  moving  cloudy 
shadows  resulting  from  effusions  of  blood 
or  lymph  within  the  vitreous  humor,  or 
with  the  fixed  spots  betokening  that  some 
limited  portion  of  the  retina  has  become 
insensible  to  light.  A  careful  attention 
to  the  appearances  of  the  muscce  volitantes, 
as  I  have  described  them,  will  enable  the 
patient  to  convince  himself  of  their  real 
nature  ;  and  the  surgeon  may  console  him 
with  the  assurance  that,  although  incura- 
ble, they  are  perfectly  compatible  with 
excellent  and  enduring  sight. 

It  is  to  be  hoped  that  medical  men  in 
general  will  speedily  arrive  at  this  con- 
viction ;  for  it  is  lamentable  to  meet  with 
patients  who  have  gone  through  years  of 
treatment,  often  of  the  severest  kind — 
even  to  bleeding  and  salivation — or  at 
best  through  an  equally  ineffectual  course 
of  tonics  and  local  applications,  and  after 
all  have  remained  with  their  muscce  un- 
diminished, and  their  minds  still  bur- 
dened with  anxiety  and  fears  of  approach- 
ing blindness. 

Appearances  so  common  as  floating 
muscce  will  of  course  be  observed  by  mul- 

1  First  in  the  Edinburgh  Med.  and  Surg. 
Journal  for  1865  ;  and  again  in  his  Practical 
Treatise,  etc.,  1854,  p.  951. 

2  Entoptics,  with  its  uses  in  Physiology 
and  Medicine,  1864,  p.  93. 


titudes  of  persons  who  subsequently  may 
become  the  subjects  of  either  retinal  dis- 
ease or  cataract.  All  I  mean  to  insist 
upon  is,  that  the  muscce  and  the  diseases 
of  retina  or  lens  have  no  causal  relation 
to  each  other. 


CHAPTER  IX. 

DISEASES  OF   THE    LENS  AND  CAPSULE. 

In  a  state  of  health  the  lens  and  the 
membranous  capsule  inclosing  it  are  per- 
fectly transparent.  In  early  life  they  are 
also  quite  colorless ;  but  after  the  age  of 
thirty  the  lens  in  most  persons  begins  to 
assume  a  pale-yellow  tinge ;  and  this 
gradually  becomes  more  marked  as  age 
advances,  until  in  old  subjects  it  fre- 
quently acquires  the  color  of  amber. 

Any  loss  of  transparency  in  the  lens, 
whether  affecting  the  whole  or  only  a 
portion  of  it,  constitutes  cataract;  and  in 
strictness  this  term  should  be  limited  to 
changes  in  the  lens  and  its  capsule.  To 
call  an  opaque  inflammatory  effusion  in 
the  area  of  the  pupil  a  "  spurious  cata- 
ract,"  is  to  introduce  a  loose  and  uncertain 
terminology,  which  can  only  give  rise  to 
confusion  in  our  descriptions  of  disease. 

Abnormal  position  of  the  lens. —  The 
"  suspensory  ligament, "  which  is  attached 
to  the  capsule  all  round  the  margin  of  the 
lens,  maintains  it  in  a  fixed  position.  A 
blow  on  the  eye  sometimes  ruptures  a 
portion  of  this  ligament,  and  allows  the 
lens  to  become  tilted  backwards. 

[Fig.  267. 


Dislocation  of  the  lens  (Wells).] 

If  the  ligament  is  detached  to  a  consid- 
erable extent,  the  lens  swaj-s  to  and  fro 
with  every  movement  of  the  globe,  and 
vision  is  much  confused.  Eventually, 
under  such  conditions,  the  lens  becomes 
opaque  ;  but  I  have  seen  cases  in  which  it 
remained  transparent  for  a  very  consider- 
able time. 

It  appears  that  the  suspensory  ligament 
is  liable  to  a  congenital  defect,  whereby 
the  lens,  instead  of  maintaining  its  nor- 
mal position,  undergoes  displacement  in 
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a  lateral  direction,  so  that  its  centre  no 
longer  coincides  with  the  centre  of  the 
pupil.  A  curious  instance  of  this  malpo- 
sition of  the  lens  occurred  in  a  mother 
and  three  children  who  came  under  my 
care.  In  the  mother,  and  in  one  of  the 
sons,  both  lenses  were  displaced  upwards 
and  inwards  ;  in  another  son,  directly 
inwards  ;  and  in  the  third,  directly  up- 
wards. In  none  of  these  cases  did  the 
lenses  deviate,  or  only  in  the  slightest  pos- 
sible degree,  from  their  normal  transpa- 
rency.1 [Complete  dislocation  of  the  lens 
may  also  occur,  either  backwards  into  the 
vitreous,  or  forwards  into  the  anterior 
chamber.] 

Cataract. 

This  term,  as  I  have  already  observed, 
should  be  strictly  limited  to  denote  par- 
tial or  complete  opacity  of  the  lens. 

The  existence  of  capsular  cataract  has 
of  late  years  been  called  in  question,  and 
I  shall  presently  notice  the  grounds  of 
this  new  opinion. 

Opacities  of  the  lens  do  not  appear  to 
be  all  of  precisely  the  same  nature.  Some 
depend  upon  a  shrinking  and  wasting  of 
the  fibres  themselves,  without  any  appre- 
ciable change  in  their  chemical  composi- 
tion, while  the  more  strongly-marked  and 
chalk}*-looking  streaks  and  spots  are 
formed  by  new  deposits  of  earthy  and 
fatty  material. 

We  shall  best  appreciate  the  changes 
which  take  place  in  cataract  by  glancing 
at  the  anatomy  of  the  lens.  It  is  com- 
pletely inclosed  within  the  very  thin,  but 
strong,  capsule,  which  is  throughout  per- 
fectly transparent  and  homogeneous. 
To  this  capsule  is  attached  the  "  suspen- 
sory ligament  of  the  lens,"  which  passes 
off"  from  the  back  of  the  ciliary  processes 
to  be  implanted  into  the  capsule  of  the 
lens,  with  which  it  becomes  identified. 
Immediately  within  the  capsule  js  a  layer 
of  cells  ;  internally  to  this  layer  are  ar- 
ranged the  superficial  fibres  of  the  lens, 
softer  and  of  a  more  fragile  consistence 
than  those  forming  the  centre  or  nucleus. 
The  fibres  of  the  lens  are  disposed  in 
planes,  the  exact  arrangement  of  which 
cannot  easily  be  understood  without  the 
aid  of  diagrams  ;  it  may  suffice  for  our 
1  purpose,  however,  to  state,  in  general 
terms,  that  the  fibres  form  radii  converg- 
ing from  the  circumference  to  the  centre, 
;and  are  more  curved  as  they  are  nearer 
to  the  anterior  and  posterior  surfaces  of 
the  lens,  and  less  curved  as  they  ap- 
proach its  vertical  plane. 

1  See  a  description  of  these  cases  in  Oph- 
thalmic Hospital  Reports,  vol.  i.,  p.  54,  1858  ; 
also  in  my  Guide  to  the  Practical  Study  of 
Diseases  of  the  Eye,  2d  edit.,  p.  401. 


Such  being  the  manner  in  which  the 
elements  of  the  lens  are  arranged,  we 
shall  at  once  perceive  the  reason  why  the 
opacities  of  cataract  present  such  different 
appearances,  accordingly  as  they  are  in 
the  superficial  cellular,  or  the  deeper 
fibrous  layers. 

When  the  superficial  cells  and  adjacent 
soft  fibres  of  the  lens  become  disinte- 
grated, and  broken  up,  and  intermixed 
with  generally  diffused  earthy  deposits, 
the  whole  area  of  the  pupil  presents  a 
milky  appearance,  without  any  regular 
striae  being  visible.  If  the  softening  pro- 
cess has  been  going  on  for  a  long  time, 
there  is  usually  an  abundant  formation  of 
fatty  matter,  and  the  faintly-bluish  skim- 
milk  color  gives  place  to  a  slightly-yellow 
tint,  like  that  of  cream. 

If,  however,  the  cataractous  opacity 
commences  in  the  unbroken  fibres  of  the 
lens  forming  its  cortical  portion,  whitish 
streaks  are  seen  converging  from  the  cir- 
cumference towards  the  centre.  In  per- 
sons past  middle  life  some  of  these  streaks 
have  a  slightly-yellow  cast,  while  others 
are  perfectly  white.  This  difference  of 
tint  depends  upon  the  fact  I  have  already 
noticed,  namely,  that  the  body  of  the  lens, 
after  the  age  of  thirty  or  forty,  acquires  a 
yellow  tinge  ;  and  consequently,  although 
the  opaque  streaks  are  in  themselves 
white,  only  those  appear  so  which  are  on 
the  anterior  face  of  the  lens,  and  are 
viewed  through  the  colorless  media  of  the 
cornea  and  aqueous  humor ;  while,  on 
the  contrary,  the  streaks  on  the  posterior 
face  of  the  lens,  being  seen  through  its 
still  transparent,  although  yellowish, 
body,  acquire  a  corresponding  change  of 
color.  A  practised  eye  will  also  recog- 
nize a  difference  of  form  between  these 
two  sets  of  striae ;  those  on  the  front  of 
the  lens  presenting  a  convexity,  and  those 
on  the  hinder  face  a  concavity,  towards 
the  plane  of  the  iris. 

These  striae  can  be  clearly  seen  only  in 
the  earlier  stages  of  cataract,  for  eventu- 
ally the  superficial  fibres  and  cells  become 
broken  up  and  disintegrated,  and  then 
the  lens  presents  one  uniform  whitish  or 
grayish  surface. 

The  fibres  of  which  the  nucleus  consists 
are  denser  and  firmer  than  those  consti- 
tuting the  cortical  portion  ;  but  they  are 
disposed  in  the  same  radiating  form. 
When  this  nucleus  becomes  opaque  in  old 
age,  it  does  not  present  the  marked  striae 
so  characteristic  of  cortical  cataract,  but 
assumes  a  more  uniformly  cloudy  appear- 
ance. The  distinction  between  the  corti- 
cal and  the  nuclear  portions  of  the  lens 
are  best  seen  in  the  common  form  of  con- 
genital cataract,  in  which  the  whole  nu- 
cleus is  opaque,  while  the  periphery  re- 
mains almost  or  quite  transparent. 

I  have  briefly  alluded  to  the  doubts 
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which  some  histologists  have  thrown  upon 
the  existence  of  ''capsular  cataract" — a 
term  employed  even  quite  recently  as  desig- 
nating one  of  the  two  grand  divisions  of 
eataractous  opacities.  These  doubts  chiefly 
originated  with  Stellwag,1  who,  after  care- 
fully examining  with  the  microscope 
about  fifty  cataracts  with  apparently 
opaque  capsules,  asserted  that  in  every 
instance  the  opacity  was  caused  by  sub- 
stances attached  to  the  lenticular  surface 
of  the  capsules,  but  not  deposited  in  the 
very  tissue  of  the  capsules  themselves. 
The  opaque  material  which,  to  the  naked 
eye,  seems  identified  with  their  tissue, 
chiefly  consisted  of  earthy  and  fatty  de- 
posits, firmly  adherent  to  it,  but  yet  sep- 
arable by  mechanical  or  chemical  means. 

The  marbled  and  mottled  appearance 
commonly  described  as  characterizing 
"  capsulo-lenticular  cataract"  is  said  by 
Stellwag  to  depend  upon  the  irregular 
manner  in  which  the  earthy  and  fatty 
material  is  deposited  on  the  inner  surface 
of  the  capsule. 

Although  the  facts  pointed  out  by  Stell- 
wag and  others  may  justify  us  in  discard- 
ing the  term  "  capsular"  as  designating 
a  species  of  cataract,  it  would  be  affect- 
edly precise  to  abandon  the  term  opaque 
as  applied  to  a  portion  of  capsule  im- 
peding vision,  merely  because  the  opacity 
may  be  due  to  earthy  or  fatty  matter  ad- 
hering to  the  membrane.  And,  indeed, 
a  portion  of  capsule  which  is  transparent 
and  visible  when  perfectly  tense,  will  be- 
come opaque  when  relaxed  and  thrown 
into  folds. 

Reverting  to  the  changes  in  the  lens  it- 
self, I  would  observe  that  a  very  common 
error  exists  with  regard  to  the  use  of  the 
terms  hard  and  soft  as  applied  to  cataract. 
These  terms  are  employed  as  if,  in  cer- 
tain cases  a  softening  process  set  in  from 
the  very  first,  whilst  in  other  cases  the  re- 
verse took  place,  and  the  whole  lens  un- 
derwent a  steady  process  of  hardening. 
But  if  we_  examine  a  healthy  lens  at  the 
infant  period  of  life,  and  compare  it  with 
one  which  is  congenitally  opaque,  we  shall 
find  but  little  difference  in  the  consistency 
of  the  two  structures.  In  the  adult,  the 
lens  retains  nearly  its  normal  consistency 
so  long  as  the  opacity  remains  at  the 
sa-iated.  stage,  and  it  is  not  until  after  a 
considerable  period  that  the  superficial 
portion  of  the  lens  undergoes  that  process 
of  disintegration  which  imparts  to  it  the 
uniformly  whitish  and  milky  appearance. 

Again,  in  old  subjects  the  commence- 
ment of  cataract  is  not  attended  with  any 
marked  hardening  of  the  lens,  although, 
as  the  nucleus  becomes  opaque,  its  fibres 
appear  to  undergo  a  certain  process  of 
drying  and  atrophy.     But   even  in  the 

1  Die  Ophthalmologic,  1853-58. 


oldest  persons  superficial  softening  event  u- 
ally  sets  in,  usually  many  years  after  the 
commencement  of  opaque  stria'. 

Hence  it  will  appear  that  the  terms  hard 
and  soft  express  only  a  certain  stage  in 
the  progress  of  a  cataract ;  that  in  no  form 
of  the  disease  does  the  lens  from  the  very 
beginning  undergo  progressive  hardening; 
but  those  lenses  which  for  a  long  time 
retain  their  normal  firmness  while  opacity 
is  advancing  eventually  becomes  softened, 
and  may  even,  in  the  lapse  of  many  years, 
undergo  a  complete  transformation  into  a 
fluid  condition. 

Under  the  two  heads,  Nuclear  and  Cor- 
ticcd,  we  may  arrange  all  the  various 
forms  of  cataract  ;  abolishing  the  old 
term  "  capsular  cataract,"  and  assigning 
those  opacities  which  were  formally 
known  by  that  name  to  the  cortical  divi- 
sion. 

Nuclear  cataract  would  comprise,  first, 
the  congenital  form  of  the  disease  ;  and, 
secondly,  that  which  is  met  with  in  old 
age,  either  alone,  or,  more  frequently,  as- 
sociated with  marginal  striae. 

Cortical  cataract  is  by  far  the  more 
usual  form  ;  for  the  opacity  which  occurs 
in  middle  life  almost  invariably  com- 
mences in  the  cortical  portion  of  the  lens; 
and  even  in  old  age  this  is  the  rule,  the 
rare  exception  being  that  the  nucleus  be- 
comes cloudy  before  marginal  stria?  are  de- 
veloped. 

It  was  owing  to  insufficient  exploration 
of  the  eye  that  the  reverse  of  this  was 
formerly  believed  to  be  the  case  ;  but  no 
one  can  have  had  extensive  opportunities 
of  examining  the  eyes  of  old  persons  un- 
der the  influence  of  atropine,  without  con- 
vincing himself  that,  even  in  extreme 
old  age,  it  is  much  more  common  to  find 
marginal  opacity  beginning  whilst  the 
nucleus  is  still  clear,  than  to  find  nuclear 
opacity  beginning  while  the  margin  of 
the  lens  is  transparent. 

Diagnosis  of  cataract. — There  is  no  bet- 
ter test  of  an  ophthalmic  surgeon's  skill 
than  his  ability  to  determine  the  presence 
or  absence  of  opacity  in  the  lens.  And 
nothing  is  more  important  to  be  precisely 
ascertained  ;  for  the  want  of  skill  to  de- 
tect cataract  in  an  early  stage  may  lead 
the  surgeon  to  regard  the  case  as  one  of 
retinal  defect  ;  or,  on  the  other  hand,  he 
may  mistake  the  reflex  of  light  from  the 
retina  for  the  opacity  of  cataract. 

I  will  not  detain  the  reader  with  a  long 
account  of  the  subjective  symptoms  which 
attend  cataract ;  for  the  detection  of  the 
disease  depends  wholly  upon  a  careful  ex- 
amination of  parts  lying  open  to  our  ob- 
servation. A  full  detail  of  subjective 
symptoms  is,  no  doubt,  very  useful  in  as- 
certaining the  morbid  condition  of  a  struc- 
ture wholly  concealed  from  our  view ;  but 
this  is  not  the  case  with  the  lens,  and  if 
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we  expect  opacity  to  exist,  we  have  simply 
to  look  for  it. 

A  more  or  less  marked  dimness  of  sight, 
uniformly  involving  the  field  of  vision —  | 
coming  on  gradually,  and  without  inflam- 
mation, unattended  with  any  impairment 
of  motory  power  in  the  iris — such  would 
be  the  symptoms  which  would  make  us 
suspect  the  existence  of  cataract.  Our 
examination  should  be  conducted  in  the 
following  way: — 

The  patient  should  be  placed  close  to  a 
window  admitting  bright  daylight — not  di- 
rect sunlight — and  care  should  be  taken 
that  the  light  does  not  fall  upon  the  cor- 
nea from  more  than  one  window,  and  that 
reflections  from  mirrors  and  other  pol- 
ished surfaces  do  not  interfere  with  the 
single  ray  which  should  pass  into  the  pu- 
pil. A  convex  glass  of  an  inch  focus 
should  be  used  as  a  condenser,  to  concen- 
trate light  upon  the  surface  of  the  patient's 
lens,  while  we  explore  it  with  the  naked 
eye.  In  this  manner  faint  streaks  of 
opacity  may  be  detected,  which  would 
otherwise  escape  us.  Each  eye  must  be 
separately  examined. 

We  must  never  rest  satisfied  with  a  pa- 
tient's assurance  that  he  can  or  cannot 
read,  but  must  obtain  a  precise  standard 
of  his  sight  by  making  him  read  aloud 
from  type   of  different  sizes. 

In  hospital  practice,  those  who  have 
not  learnt  their  letters  may  be  told  to 
count  dots,  point  out  a  single  or  a  double 
line,  an  asterisk,  and  other  typographical 
marks. 

All  these  experiments  must  be  made 
while  the  eye  is  in  its  natural  state.  We 
next  proceed  to  dilate  the  pupil  with  atro- 
pine. A  solution  of  two  grains  to  the 
ounce  of  distilled  water  is  usually  strong 
enough  for  this  purpose,  and  care  should 
be  taken  to  obtain  the  sulphate  perfectly 
neutral.  Any  excess  of  acid  makes  the 
application  painful,  and  so  of  course  does 
the  addition  of  alcohol,  which  I  have 
sometimes  seen  prescribed.  The  lower 
lid  should  be  slightly  drawn  away  from 
the  globe,  and  a  few  drops  of  the  solution 
let  fall  between  them  ;  and  then  the  lids 
should  be  kept  closed  for  a  quarter  of  an 
hour  or  half  an  hour.  '  Children,  and 
even  timid  adults,  are  often  alarmed  at 
the  sight  of  any  bottle  of  drops,  so  in- 
stinctively do  they  suspect  that  all  drops 
necessarily  cause  pain.  A  disc  of  atro- 
pized  gelatine  may  be  quietly  slipped  on 
to  the  conjunctival  surface  of  the  lower 
lid,  without  the  patient  being  aware  that 
any  such  application  has  been  made. 

When  the  pupil  is  fully  dilated,  we  re- 
peat our  examination  as  before,  with  the 
aid  of  concentrated  daylight,  carefully 
illuminating  and  exploring  the  extreme 
margin  of  the  lens,  and,  if  its  body  be 


sufficiently  transparent,  lighting  up  and 
examining  its  posterior  surface.  In  this 
manner  the  faintest  streaks  of  commen- 
cing cataract  may  usually  be  detected  ; 
while  dense  patches  along  the  margin  of 
the  lens,  opaque  striae  converging  along 
its  anterior  or  posterior  surface,  delicate 
lines  radiating  from  the  centre,  or  the 
uniform  haze  of  a  cloudy  nucleus,  can 
hardly  escape  detection. 

While  cataract  is  still  in  a  very  early 
stage  of  development,  it  is  so  important 
to  ascertain  the  condition  of  the  retina 
and  choroid,  that  in  every  case  the  oph- 
thalmoscope should  be  used  to  complete 
our  diagnosis. 

By  examining  the  deep  tissues  we 
sometimes  detect  in  them  morbid  condi- 
tions, which  would  induce  us  eventually, 
when  cataract  had  become  complete,  to 
abstain  from  operating  ;  or,  if  an  opera- 
tion were  deemed  desirable,  it  would  be 
undertaken  on  the  full  understanding  that 
only  partial  success  would  be  attainable. 

Reasoning  d  priori,  we  should  imagine 
that  the  ophthalmoscope  would  be  an  in- 
fallible means  of  detecting  those  faint 
traces  of  cataractous  opacity  which  elude 
the  ordinary  modes  of  observation  ;  but 
experience  shows  us  that,  under  the 
strong  glare  of  the  ophthalmoscope,  these 
faint  opacities  frequently  disappear,  just 
as  a  slight  flaw  in  a  piece  of  glass  might 
become  visible  when  laid  upon  a  black 
surface,  although  it  would  not  be  seen 
when  the.  glass  was  held  in  front  of  a 
brilliant  light. 

In  most  cases,  however,  the  opaque 
stria?  of  a  commencing  cataract  are  seen 
under  the  ophthalmoscope  as  radiating 
black  lines,  while  a  hazy  nucleus  assumes 
the  appearance  of  a  dark  cloud  in  the 
centre  of  the  pupil. 

Sometimes  the  very  earliest  commence- 
ment of  cataract  may  be  detected  by  ex- 
amining the  lens  with  the  naked  eye  in  a 
darkened  room,  while  a  strong  light  is 
thrown  upon  the  part  either  from  the 
ophthalmoscopic  mirror,  or  by  means  of  a 
convex  glass  of  a  short  focus.  This  ob- 
lique illumination  will  often  reveal  highly- 
refractive  globules  and  radiating  lines 
throughout  the  whole  extent  of  a  lens, 
which  to  ordinary  ophthalmoscopic  ex- 
amination seemed  transparent. 

[The  usual,  and  most  convenient, 
method  of  examination,  is  by  artificial 
light,  using  one  of  the  object  glasses  of 
the  ophthalmoscope  to  converge  a  cone  of 
light  obliquely  upon  the  lens,  and  the 
other  as  a  magnifier.  The  slightest  com- 
mencing opacity  will  not  escape  detection 
jn  this  way,  but  care  must  be  taken  not 
to  mistake  for  a  sign  of  cataract  the  in- 
creased reflex  from  the  lens,  due  to  the 
physiological  increase  in  its  density  in  old 
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age.  The  latter  will  not  cause  any  marked 
dimness  of  the  fundus  on  ophthalmosco- 
pic examination.] 

1  have  already  spoken  of  the  twofold 
division  of  cataractous  opacities  into  cor- 
tical and  nuclear,  accordingly  as  they  are 
situated  in  the  periphery  or  the  centre  of 
the  lens.  To  give  any  special  names  to 
cataracts,  in  consequence  of  the  various 
shapes  which  the  opaque  deposits  assume, 
appears  to  he  altogether  trifling  and  use- 
less. It  is  evident  that  the  transparent 
and  opaque  elements  of  a  diseased  lens 
may  arrange  themselves  in  such  a  manner 
as  to  produce  infinite  variations  of  shades 
and  figures,  without  offering  any  real 
variety  in  their  composition.  There  are, 
however,  a  few  leading  peculiarities  con- 
nected with  age  and  mode  of  development, 
which  demand  a  separate  notice. 


CONGENITAL  CATARACT. 

This  opacity  may  exist  in  very  different 
degrees. 

1.  The  slightest  form  is  that  of  a  small 
white  central  dot  on  the  anterior  face  of 
the  lens  (Cataracta  centralis).  This  dot 
consists  of  a  minute  portion  of  earthy 
matter  deposited  in  the  most  superficial 
portion  of  the  lens,  just  within  the  cap- 
sule. In  cases  of  this  kind  the  rest  of  the 
lens  commonly  remains  throughout  life 
transparent,  and  the  patient  is  often  un- 
conscious of  any  defect  of  vision.  Occa- 
sionally, however,  a  few  faint  white  lines 
are  seen  radiating  from  the  central  dot. 
If  the  rest  of  the  lens  remains  transpa- 
rent, this  slight  form  of  cataract  should 
by  no  means  be  treated  by  operation. 

2.  Sometimes,  instead  of  forming  a 
minute  central  dot,  the  earthy  deposit  is 
so  large  as  to  occupy  nearly  the  whole 
area  of  the  pupil,  when  in  its  contracted 
state.  The  deposit  projects  forwards  in 
the  shape  of  an  obtuse  white  cone,  and 
appears  to  adhere  by  its  base  to  the  ante- 
rior surface  of  the  capsule.  This,  how- 
ever, is  not  really  the  case,  the  cretaceous 
mass  being  embedded  in  the  superficial 
portion  of  the  lens,  and  covered  by  the 
transparent  capsule.  The  term  Cataracta 
pyramidata  has  been  given  to  this  con- 
genital form. 

3.  The  most  common  kind  of  congenital 
cataract  is  that  in  which  the  nucleus  is 
opaque,  while  the  peripheral  portion 
remains  transparent.  In  the  contracted 
condition  of  the  pupil  this  transparent 
portion  is  hidden  by  the  iris,  but  it  comes 
into  view  when  the  pupil  is  widely  dilated. 
In  the  contracted,  or  but  slightly  dilated, 
state  of  the  pupil,  its  entire  area  is  occu- 
pied by  a  grayish-white  opacity,  made  up 
of  fine  radiating  lines,  which  converge  to 
an  opaque  white  patch  at  the  centre  of 


the  lens.  When  the  pupil  is  widely 
dilated  with  atropine,  this  opacity  is  seen 
to  be  surrounded  by  a  perfectly  black 
area,  and  through  this  clear  ring-shaped 
space  the  patient  has  tolerably  cleai 
vision.  Those  who  examine  such  cases 
for  the  first  time  are  apt  to  imagine  that 
the  opaque  nucleus  which  they  see  really 
constitutes  the  whole  lens,  shrunken  and 
contracted  to  an  unnaturally  small  size, 
and  that  the  dark  ring-shaped  space  is 
altogether  unoccupied^  by  lens-tissue. 
Occasionally  a  few  white  lines  are  seen  to 
traverse  this  space,  passing  from  the 
opaque  nucleus  to  the  outer  margin  of 
the  lens.  When  such  a  nuclear  cataract 
is  broken  up  with  the  needle,  in  the  opera- 
tion for  solution,  the  real  nature  of  the 
case  is  made  manifest,  and  the  peripheral 
portion  of  the  lens  soon  becomes  as 
opaque  as  the  nucleus  itself. 

If  cases  of  this  kind  are  not  operated 
upon  in  early  life,  the  patients,  although 
very  short-sighted,  continue  for  many 
years  to  enjoy  considerable  powers  of 
vision ;  but  usually,  towards  the  age  of 
forty,  if  not  sooner,  the  peripheral  por- 
tion of  the  lens  undergoes  a  change,  and 
gradually  becomes  opaque. 

4.  A  form  of  congenital  cataract,  much 
more  rare  than  that  just  described,  consists 
of  a  very  faintly-striated  opacity  of  the 
nucleus,  unaccompanied  by  that  chalky- 
white  central  patch  which  renders  the 
ordinary  congenital  cataract  so  conspicu- 
ous and  so  easy  of  diagnosis.  Several 
instances  have  come  under  my  notice,  in 
which  this  rarer  kind  of  cataract  has 
remained  undiscovered  until  the  patients 
were  of  an  age  to  be  sent  to  school,  when 
their  inability  to  read  ordinary  type  has 
caused  their  friends  to  seek  advice. 

5.  It  is  very  unusual  to  find  cataract 
first  commencing  between  infancy  and 
puberty  ;  but  I  have  met  with  a  few  cases 
in  which  the  opacity  seemed  to  have 
begun  when  the  patients  were  about  nine 
or  ten  years  old.  They  had  been  sent  to 
school  at  the  age  of  seven  or  eight,  and 
had  readily  learned  to  read  ;  but  at  the 
end  of  a  year  or  two  their  sight  began  to 
fail,  they  became  at  first  short-sighted, 
and  then  gradually  lost  the  power  of 
reading  any  but  large  type,  or  of  recog- 
nizing faces  across  a  room. 

I  have  observed  two  distinct  forms  of 
opacity  in  these  cases. 

In  one  form  the  lens  was  dotted 
throughout  with  minute  white  points, 
arranged  in  the  course  of  its  fibres. 
These  dots  were  as  small  as  if  pricked-in 
with  the  finest  needle,  and  the  general 
effect  they  produced  was  that  of  a  very 
faint  haziness  in  the  pupil,  only  recog- 
nizable under  concentrated  light. 

In  a  second  set  of  cases  the  opacity  was 
wholly  confined  to  the  posterior  surface  of 
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the  lens.  In  some  instances  there  was 
one  isolated  patch  in  that  situation,  not 
exactly  in  the  axis  of  the  lens,  but 
reaching  from  near  that  point  to  its 
extreme  edge.  In  other  cases  the  whole 
posterior. face  was  covered  with  very  fine 
opaque  lines,  closeiy  set  together,  and 
converging  from  the  circumference  to  the 
centre,  so  as  to  produce  the  effect  of  a 
delicate  fibrous  membrane  of  concave 
form.  Encircling  the  exact  centre  of  this 
opaque  surface  was  a  whitish  ring,  more 
dense  and  earthy  in  appearance  than  the 
rest  of  the  striated  surface  of  which  it 
formed  a  part. 

These  opacities,  limited  to  the  pos- 
terior face  of  the  lens,  of  course  require 
for  their  detection  far  more  careful  ob- 
servation than  congenital  cataract  of  the 
ordinary  kind,  in  which  the  whole  nucleus 
is  opaque,  and  the  centre  probably  marked 
with  a  chalky- white  patch  in  the  very 
centre  of  the  pupil. 

Congenital  cataract,  whatever  form  it 
may  assume,  is  frequently  accompanied 
by  a  rhythmical  twitching  movement  of 
the  eyeballs,  the  effect  of  irregular  action 
either  of  the  recti  or  the  oblique  muscles. 
This  twitching  is  known  by  the  name  of 
nystagmus.  It  does  not,  however,  invari- 
ably accompany  congenital  cataract,  some 
patients  suffering  from  this  affection  being 
entirely  free  from  any  irregular  muscular 
action  :  while,  on  the  other  hand,  nystag- 
mus is  met  with  in  many  cases  of  defective 
sight  wholly  unattended  by  any  opacity 
of  the  lens. 

There  are  certain  morbid  deposits  in  the 
deep  tissues  of  the  eyeball  which  in 
infants  and  children  may  be  mistaken  for 
the  opacity  of  cataract.  Scrofulous  and 
encephaloid  deposit,  for  instance,  in  their 
early  stage,  are  not  unfrequently  mistaken 
in  this  manner  ;  but  a  careful  examination 
through  a  well  dilated  pupil,  cannot  fail 
to  detect  the  real  nature  of  the  disease. 
Both  scrofulous  and  encephaloid  deposits 
have  a  more  or  less  yellow  color,  and  by 
a  practised  observer  will  be  recognized  as 
lying  much  farther  back  than  the  hinder 
surface  of  the  lens.  At  a  certain  stage, 
however,  of  scrofulous  and  encephaloid 
deposit  the  lens  becomes  cloud}' ;  and 
how,  it  may  be  asked,  is  a  secondary 
cataract  of  this  kind  to  be  distinguished 
from  one  which  is  primary,  and  uncon- 
nected with  any  other  affection  of  the 
globe  ?  In  an  eye  affected  with  simple 
cataract  the  position  of  the  iris  is  usually 
vertical,  or  nearly  so  ;  the  pupil  is  active  ; 
the  lenticular  opacity  is  regularly  striated, 
and  perhaps  exhibits  also  at  its  centre  a 
white  dot.  In  advanced  scrofulous  and 
encephaloid  disease,  on  the  contrary,  the 
anterior  chamber  is  obliterated,  the  pupil 
is  irregular,  dilated,  and  fixed  ;  the  lens 
has  an  uniformly  cloudy  appearance,  and 


sometimes  receives  from  the  mass  behind 
it  a  somewhat  yellowish  tint.  Congeuital 
cataract,  too,  almost  invariably  affects 
both  eyes ;  while  encephaloid  deposit 
almost  as  invariably  occurs  in  one  eye 
only.  Scrofulous  deposit  does,  indeed, 
occasionally  affect  both,  but  rarely  to  the 
same  extent,  or  at  the  same  time. 

In  children  and  also  in  older  persons 
who  have  been  brought  under  my  notice 
for  congenital  cataract,  I  have  been  struck 
with  the  frequent  occurrence  of  diseased 
teeth ;  the  incisors  and  canines  being 
dwarfed,  deficient  in  enamel,  discolored 
and  honey-combed  on  their  anterior  sur- 
face, and  their  cutting  edge  worn  away 
and  blunt.  I  am  unable  to  offer  any  ex- 
planation of  this  condition  of  the  teeth, 
which  I  do  not  find  mentioned  by  any 
ophthalmic  observer. 


CATARACT  IN  ADULTS. 

Except  as  a  result  of  injury,  cataract  is 
rarely  seen  to  commence  between  puberty 
and  the  middle  period  of  life.  Up  to  the 
age  of  forty  it  is  a  rare  disease,  it  becomes 
more  common  in  patients  who  have  passed 
their  fortieth  year,  but  it  is  after  the  age 
of  fifty  or  sixty  that  we  are  more  especi- 
ally on  the  watch  for  it  in  patients  com- 
plaining of  failing  sight. 

Even  up  to  extreme  old  age  cataract 
usually  commences  at  the  circumference 
of  the  lens,  in  the  form  of  opaque  stria?, 
which  gradually  advance  along  the  ante- 
rior and  posterior  faces  of  the  lens  towards 
its  axis. 

About  the  same  time  very  fine  whitish 
lines  ma}r  be  observed  to  radiate  from  the 
anterior  pole  of  the  lens,  marking  the  di- 
visions which  exist  between  the  planes  in 
which  its  fibres  are  arranged.  After  the 
age  of  sixty  a  hazy  condition  of  the  nu- 
cleus is  commonly  found  co-existing  with 
advanced  marginal  opacity  ;  but  even  in 
extreme  old  age  it  is  far  more  common,  as 
I  have  already  observed,  for  cataract  to 
commence  at  the  margin  than  at  the 
nucleus. 

If  wre  trace  the  rise  and  progress  of 
cataract  in  an  elderly  person,  the  changes 
will  usually  be  found  to  occur  in  the  fol- 
lowing order.  First,  opaque  stria?  are 
formed  at  the  extreme  edge  of  the  lens, 
and  commonly  it  is  the  lower  edge  which 
is  thus  affected.  These  stria?  gradually 
coalesce  into  patches,  and  then  spread 
themselves  over  the  posterior  face  of  the 
lens,  only  a  few  extending  a  short  distance 
over  the  anterior  face.  At  this  point  of 
development  the  cataract  may  remain 
stationary  for  a  year,  or  even  for  several 
years.  Then  a  further  change  takes  place, 
and  the  whole  body  of  the  lens,  but  espe- 
cially the  nucleus,  becomes  slightly  hazy, 
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but  not  so  as  to  prevent  the  posterior 
radiated  opacity  from  being  recognized 
when  properly  illuminated.  The  opaque 
striae  on  the  anterior  face  of  the  lens 
gradually  advances  until  their  tips  appear 
within  the  area  of  the  pupil.  The  hazi- 
ness of  the  body  of  the  lens  increases 
until  even  concentrated  light  fails  to  re- 
veal the  posterior  strise,  and  at  last  only 
the  anterior  surface  of  the  lens  can  be 
seen.  At  this  stage  of  cataract,  vision  is 
restricted  to  mere  perception  of  direct 
light,  or  of  that  reflected  from  white  or 
polished  surfaces.  Perhaps  bright  colors 
may  still  be  recognized. 

Up  to  this  point  the  fibrous  structure 
of  the  lens  can  still  be  traced  ;  but  as 
years  go  on,  its  surface  becomes  more 
opaque  and  whiter  in  consequence  of 
disintegration  of  the  superficial  fibres, 
and  the  deposit  among  them  of  earthy 
and  fatty  material.  Occasionally  crystals 
of  cholesterine,  just  within  the  capsule, 
may  be  recognized  by  their  peculiar 
sparkling  appearance. 

It  sometimes  happens  that  this  final 
stage  of  superficial  softening  does  not  oc- 
cur, and  the  cataract  is  then  very  difficult 
of  detection,  having  a  dull  brownish  ap- 
pearance like  horn. 

A  very  rare  form  of  lenticular  opacity 
is  that  termed  "black  cataract."  The 
name  is  frequently  given  to  lenses  which 
are  only  of  a  dark-brown  color,  but  abso- 
lute blackness  is  sometimes  met  with.  It 
must  not,  however,  be  supposed  that  in 
these  cases  the  blackness  of  the  pupil  is 
like  that  presented  by  a  healthy  eye,  in 
which  all  the  humors  are  perfectly  clear. 
In  the  two  or  three  cases  of  black  cataract 
which  I  have  seen,  there  was  not  the 
slightest  doubt  as  to  the  existence  of  a 
cataract,  although  the  blackness,  so  re- 
markable after  extraction,  was  not  sus- 
pected ;  for,  in  each  instance,  several  fine 
whitish  lines  could  be  seen  radiating  on 
the  anterior  surface  of  the  lens,  formed, 
no  doubt,  by  slight  earthy  deposits  just 
within  the  capsule. 

Fluid  cataract;  Morgagnian  cataract. — 
The  softening  process,  which  begins  in 
the  superficial  portion  of  an  opaque  lens, 
may  go  on  until,  in  the  course  of  years, 
the  whole  mass  becomes  converted  into  a 
thin  pulp.  The  nucleus,  for  a  long  time, 
resists  this  softening  change,  and  a  lens 
consisting  of  a  firm  nucleus,  surrounded 
by  a  turbid  pulp  of  disintegrated  tissue, 
has  received  the  name  of  "Morgagnian 
cataract."1 


1  This  form  of  cataract  was  not  described 
by  the  Italian  anatomist  from  whose  name 
the  term  is  derived.  In  dissecting  the  eyes 
of  animals  he  had  observed  a  fluid  to  exude 
from  between  the  capsule  and  the  lens,  and 
concluded  that  this  fluid  always  existed  dur- 


As  in  fluid  cataract  all  the  superficial 
portion  of  the  lens  is  disintegrated,  there 
is  of  course  no  trace  of  those  radiating 
stria?  so  characteristic  of  ordinary  opacity. 
Sometimes  a  fluid  cataract  is  bluish-white, 
like  milk-and-water  ;  in  other  cases  it  as- 
sumes a  dirty-gray  color,  or  a  pale-yellow 
tint,  like  that  of  cream.  Its  consistence 
appears  unequal,  as  if  some  portions  were 
coagulated,  and  others  perfectly  fluid. 

The  creamy  color  is  usually  found  in 
cataracts  that  have  existed  in  the  fluid 
state  for  a  considerable  time,  and  it  seems 
rather  paradoxical  to  assert  that  it  is  very 
difficult,  even  for  a  practised  observer,  to 
distinguish  between  a  fluid  lens  of  this 
kind  and  one  which  has  undergone  a 
change  of  a  directly  opposite  character, 
and  become  solidified  by  earthy  deposit. 
The  perfectly  'fluid  and  the  perfectly 
solid  lens  are  equally  devoid  of  fibrous 
markings,  and  the  inequality  of  consist- 
ence in  the  former  presents  an  appearance 
very  similar  to  that  resulting  in  the  latter 
from  the  variety  in  tint,  caused  by  the 
manner  in  which  the  earthy  constituents 
of  the  solidified  lens  are  deposited  on  the 
capsule. 

The  following  are  mentioned  among 
the  distinguishing  signs  of  a  fluid  cata- 
ract— an  advance  of  the  iris  towards  the 
cornea,  caused  by  an  increase  in  the  bulk 
of  the  lens,  attending  the  fluid  change— 
and  a  difference  in  the  degree  of  opacity 
in  the  cataract,  as  respects  its  upper  and 
lower  portions,  caused  by  the  gravitation 
of  its  denser  particles.  But  neither  of 
these  signs  can  be  relied  upon  ;  for  in 
cases  of  fluid  cataract  it  often  happens 
that  the  iris  deviates  little,  if  at  all,  from 
a  vertical  plane ;  and  the  separation  of 
the  contents  of  the  capsule  into  fluid  and 
solid  is  seldom  sufficiently  complete  to 
allow  of  the  more  solid  portions  gravitat- 
ing in  the  manner  described  by  authors. 

If  a  fluid  cataract   is  examined  with 

ing  life.  In  compliment  to  the  discoverer  it 
was  termed  by  anatomists  liquor  Morgagni, 
and  its  existence  in  the  living  eye  was  for  a 
long  time  regarded  as  indisputable ;  subse- 
quent observation,  however,  has  proved  it  to 
be  a  product  of  post-mortem  decomposition. 
Morgagni  has  been,  as  it  were,  quoted  against 
himself;  for,  in  treating  of  the  causes  of  cata- 
ract, he  suggests  that  the  disease  may  origi- 
nate in  a  deficiency  of  this  very  fluid,  whereby 
the  lens,  he  thinks,  would  become  dry  and 
opaque.  His  words  are:  "Tunica  in  vitulis 
etiam,  bobusque,  sive  recens  sive  non  ita 
recens,  perforata,  pluries  animadverti  illico 
humorem  quendam  aqueum  prodire :  quod 
et  in  homine  observare  visus  sum,  atque  adeo 
credidi  hujus  humoris  secretione  prohibit?),,  crys- 
tallinum  siccum  et  opacum  fieri,  fere  ut  in 
extracto  exsiccatoque  crystallino  contingit." 
(Adversaria  Anatomica,  etc.,  Lugd.  Bat., 
1741,  Adv.  vi.,  p.  90.) 
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the  microscope,  the  lens-fibres  are  found 
in  every  stage  of  disintegration,  mixed 
up  with  earthy  matter  and  a  multitude  of 
oil-sdobules. 


TRAUMATIC  CATARACT. 

The  lens  may  lose  its  transparency  in 
consequence  of  a  blow  on  the  eye,  al- 
though the  globe  may  not  be  ruptured,  or 
the  lens  itself  displaced  from  its  connec- 
tions ;  the  mere  shock  being  sometimes 
sufficient  to  affect  the  nutrition  of  the 
lens,  and  induce  a  gradual  opacity  of  its 
whole  substance. 

Any  penetrating  wound  of  the  lens  is 
sure  to  produce  cataract,  and  if  the  wound 
in  the  capsule  remains  open,  so  as  to  allow 
the  superficial  cells  and  fibres  of  the  lens 
to  imbibe  the  aqueous  humor,  the  whole 
mass  gradually  becomes  disintegrated  and 
absorbed,  so  that  eventually  a  wounded 
lens  may  wholly  disappear  without  any 
surgical  interference.  It  was  a  knowledge 
of  this  natural  process  that  first  suggested 
the  operation  for  the  cure  of  cataract  by 
solution.  It  is  only  in  exceptional  cases 
that  the  whole  lens  becomes  absorbed  in 
consequence  of  a  wound.  More  commonly 
it  happens  that  a  certain  portion  of  lens- 
tissue  remains  inclosed  within  the  cap- 
sule, and  undergoes  fatty  change.  The 
following  is  the  appearance  such  a  trau- 
matic cataract  would  present  some  years 
after  the  occurrence  of  the  injury. 

There  is  probably  some  adhesion  of  the 
pupillary  margin  to  the  capsule,  the  result 
of  old  iritis ;  the  pupil  is  occupied  by  a 
disc,  formed  by  the  approximation  of  the 
anterior  and  posterior  surfaces  of  the  cap- 
sule, inclosing  between  them  some  re- 
mains of  very  opaque  lens-tissue.  This 
disc  is  situated  much  farther  back  than 
the  position  occupied  by  a  full-sized  lens, 
and  its  dead-white  patchy  area  not  unfre- 
quently  exhibits  some  glistening  crystals 
of  cholesterine. 

In  cases  where  the  wound  of  the  lens 
has  been-  followed  by  a  considerable 
amount  of  iritis,  the  whole  margin  of  the 
pupil  may  be  found  adherent  to  the  an- 
terior capsule,  which  may  also  be  coated 
with  a  dense  membrane,  composed  of  old 
lymph.  The  pupillary  area  may  be  small, 
and  not  susceptible  of  increase  by  the  use 
of  atropine,  on  account  of  the  intimate 
union  between  the  iris  and  the  capsule. 
Occasionally  there  is  a  deceptive  appear- 
ance of  a  partial  opening  of  the  pupil, 
and  a  casual  or  inexperienced  observer 
will  suppose  that  a  sufficient  portion  of 
the  pupil  is  free,  so  as  to  allow  of  useful 
vision.  The  supposed  aperture,  however, 
is  really  a  patch  of  black  pigment,  lying 
on  the  whitish  membrane  which  is  closing 


up  the  pupil.  Light,  concentrated  on  the 
part  by  means  of  a  lens,  will  almost  al- 
ways reveal  the  true  nature  of  the  sup- 
posed aperture,  or,  should  this  means 
fail,  the  ophthalmoscope  will  at  once  re- 
solve the  doubt. 

It  would  be  impossible  to  describe  all 
the  various  appearances  presented  by  the 
pupil  after  the  partial  or  complete  ab- 
sorption of  a  wounded  lens.  The  capsule 
may  block  up  the  entire  space  in  the  man- 
ner just  described ;  it  may  form  a  deli- 
cate filmy  net-work,  hardly  visible  except 
under  concentrated  light ;  it  may  have 
been  completely  torn  through  at  its  cen- 
tre, the  peripheral  portion  retracting  all 
round,  so  as  to  form  a  white  ring,  almost 
hidden  by  the  iris  ;  or  it  may  assume  the 
appearance  of  a  single  white  band 
stretched  across  the  pupil  from  side  to 
side.  In  short,  there  is  hardly  any  pos- 
sible variety  of  figure  which  the  opaque 
capsule  may  not  assume. 

It  never  undergoes  absorption,  but  it 
often  appears  to  do  so,  in  consequence  of 
the  manner  in  which  it  retracts  and  shrinks 
together  when  divided.  This  retractile 
property  of  the  capsule  should  always  be 
borne  in  mind  by  the  surgeon,  in  the  va- 
rious delicate  operations  which  become 
necessary  when  an  opaque  portion  of  it  is 
obstructing  the  pupil.  He  should  take 
care  not  to  isolate  any  part  of  the  opaque 
membrane,  but  to  regulate  his  incisions 
and  lacerations  of  it  in  such  a  manner 
that  it  may  always  have  a  fixed  point  at 
the  periphery,  towards  which  it  may  re- 
tract, and  so  leave  the  central  portion  of 
the  pupil  free. 

Dislocation  of  the  lens  into  the  anterior 
chamber. — This  accident  takes  place  as  a 
result  of  external  violence,  such  as  a  blow 
upon  the  eyeball  or  a  violent  fall.  It 
more  frequently  happens  when  the  lens 
has  been  long  in  an  opaque  condition,  and 
its  suspensory  ligament  weakened,  or  par- 
tially detached  by  disease.  The  appear- 
ance of  an  opaque  lens  in  the  anterior 
chamber  is  so  peculiar,  that  the  nature  of 
the  accident  can  hardly  be  mistaken. 
When  th'3  lens  is  dislocated  in  a  transpa- 
rent state,  its  margin  presents  the  appear- 
ance of  a  ring  of  golden  light.  Pain  and 
inflammation  set  in  very  soon  after  the 
occurrence  of  the  accident,  and  loss  of 
the  eye  can  be  averted  only  b}*  prompt  re- 
moval of  the  lens,  through  a  suitable 
opening  in  the  cornea. 

I  have  already  spoken  of  certain  formsj 
of  partial  displacement  of  the  lens,  when 
treating  of  the  inflammation  such  acci- 
dents give  rise  to  (seethe  section,  "Trau- 
matic Iritis,"  p.  86)  ;  and  have  consid- 
ered "subconjunctival  dislocation  of  the 
lens"  in  the  chapter  on  Affections  of  the 
Sclerotic  (p.  83). 
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Before  describing  the  treatment  of  cata- 
ract, I  may  be  expected  to  say  something 
respecting  the  morbid  agencies  which 
give  origin  to  it.  Bnt,  in  truth,  the 
causes  of  cataract,  whether  remote  or 
proximate,  have  hitherto  received  no  sat- 
isfactory explanation.  The  fact  that  the 
lens  may  be  opaque  at  birth,  or  may  be- 
come so  in  old  age,  at  once  proves  under 
what  widely  different  conditions  the  dis- 
ease is  developed  ;  and  we  need  but  cast 
a  glance  at  the  varying  and  even  opposite 
theories  which  have  been  given  as  to  the 
predisposing  causes  of  cataract,  to  con- 
vince ourselves  they  are  but  guesses,  for 
the  most  part  fanciful  and  unfounded. 

Thus,  one  author  thinks  that  persons 
exposed  to  the  heat  and  glare  of  strong 
fires  are  predisposed  to  cataract ;  another 
makes  the  same  remark  of  those  who 
drink  sour  wines  ;  by  a  third,  the  preva- 
lence of  cataract  among  the  Turks  is  at- 
tributed to  their  using  opium  ;  while 
other  observers  consider  that  the  inhabi- 
tants of  volcanic  countries  are  peculiarly 
liable  to  the  disease.  Certainly,  in  its 
senile  form,  cataract  is  common  enough 
among  our  own  agricultural  laborers,  who 
know  nothing  of  sour  wine,  and  very  lit- 
tle of  opium,  are  not  incommoded  by 
over-large  fires,  and  never  saw  a  volcano. 

The  truth  seems  to  be,  that,  in  all 
countries,  cataract  is  a  frequent  accom- 
paniment of  advancing  years  ;  and  neither 
social  position  nor  peculiarity  of  employ- 
ment exempts  the  aged  from  being  liable 
to  it. 

Can  cataract  be  cured  without  an  ope- 
ration ?  This  question  will  be  answered 
in  the  affirmative  by  hosts  of  quacks,  who, 
for  their  own  selfish  ends,  avail  themselves 
of  that  shrinking  from  anything  bearing 
the  name  of  an  operation,  which  is  a  nat- 
ural instinct  in  us  all,  and  pretend,  by 
means  of  liniments,  or  drops,  ora  still  more 
scientific-looking  galvanic  battery,  to  turn 
opaque  lenses  into  clear  ones. 

It  would  be  presumptuous  and  absurd 
to  pronounce  absolutely  that  no  cure  for 
cataract,  short  of  a  surgical  operation, 
can  ever  become  possible.  But  certainly 
nothing  approaching  to  such  a  cure  has 
hitherto  been  discovered. 

The  surgeon  must  constantly  be  on  his 
guard  against  being  too  much  impressed 
Avitli  the  mere  existence  of  opacity  in  the 
lens,  as  if  it  were  altogether  an  indepen- 
dent disease. 

Various  inflammatory  conditions  of  the 
eyeball  may  eventually  produce  cataract, 
but  in  such  cases  there  are  usually  some 
signs  of  disease  in  other  tissues,  as  well 
as  certain  peculiarities  in  the  position  or 
appearance  of  the  lens  itself.     Old  adhe- 


sions between  the  pupillary  margin  and 
the  anterior  capsule— a  bulging  forward 
against  the  cornea  of  the  iris  and  lens,  or 
their  receding  too  far  backwards,  so  as  to 
produce  an  unnaturally  large  anterior 
chamber — an  irregularly  dilated  and  fixed 
pupil— a  tremulousness  of  the  lens  when- 
ever the  recti  muscles  are  put  in  action — 
total  loss  of  perception  of  light — such  are 
the  more  striking  conditions  which  at  once 
would  lead  us  to  institute  searching  in- 
quiries into  the  earlier  history  of  the  case, 
or  to  regard  the  cataract  as  unsuited  for 
operation. 

It  must  always  be  remembered  that 
simple  opacity  of  the  lens,  however  far 
advanced,  never  deprives  a  patient  of 
perception  of  light,  provided  the  retina  is 
sound.  Indeed,  in  the  great  majority  of 
instances,  a  patient  with  no  other  disease 
in  the  eye  but  an  opaque  lens,  will  not 
only  readily  perceive  the  shadow  of  a 
hand  or  other  object  passing  between 
him  and  the  sky,  but,  with  his  back  to 
the  window,  will  perceive  the  light  reflect- 
ed from  a  sheet  of  paper,  although  he 
may  be  quite  unable  to  detect  the  form  of 
the  reflecting  surface.  Many  patients, 
with  densely  opaque  lenses,  will,  in  the 
same  position,  recognize  well  illuminated 
colored  surfaces,  such  as  bright  red  or 
yellow,  or  will  even  discriminate  between 
yellow  and  white.  If  in  addition  to  this 
perceptive  power,  the  iris  maintains  its 
vertical  plane,  the  pupil  is  round  and  ac- 
tive, the  cornea  brilliant,  the  consistency 
and  movements  of  the  globe  perfect,  the 
surgeon  may  regard  the  cataract  as  suita- 
ble for  operative  treatment. 

Long  experience  and  observation  will 
give  to  the  surgeon  a  certain  empirical 
tact  in  determining  whether  a  given  case 
of  cataract  is,  or  is  not,  fitted  for  opera- 
tion. He  recognizes  at  once  the  difference 
between  an  eye  which  has  passed  through 
inflammatory  stages,  and  one  in  which 
simple  opacity  of  the  lens  is  present.  In 
the  latter  case,  however  dense  the  cata- 
ract may  be,  the  patient  has  a  certain  ex- 
pression of  trying  to  see.,  quite  different 
from  the  manner  of  one  who  merely  turns 
his  eyes  this  way  or  that,  at  the  command 
of  the  surgeon. 

In  all  cases  the  pupil  should  be  dilatod 
with  atropine  before  the  surgeon  finally 
resolves  to  operate,  so  that  no  concealed 
adhesion  between  the  iris  and  the  capsule 
may  remain  undetected. 

[A  point  of  great  practical  importance 
to  be  decided  before  extracting,  is  whether 
the  cataract  is  fully  formed,  or  "•  mature." 
The  risks  of  the  operation  are  greatly  in- 
creased if  there  is  clear,  soft  cortical  matter 
to  be  scraped  off  in  the  passage  of  the 
lens  through  the  wound.'  On  account  of 
its  transparency  it  cannot  be  removed, 
and    afterwards    becomes    opaque     and 
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swells.  It  may  interfere  with  the  heal- 
ing of  the  incision,  or  set  up  destructive 
iritis,  or,  if  those  dangers  are  escaped, 
may  cause  a  dense  and  tough  secondary 
cataract  by  uniting  with  the  capsule.] 


OPERATIONS  FOR  CATARACT. 

These  may  he  arranged  under  three 
heads  :  depression,  solution,  and  extraction. 

1.  In  egression,  or  "couching,"  as  it 
was  formerly  termed,  the  lens  is  thrust 
from  its  natural  position  in  such  a  manner 
that,  although  still  within  the  eye,  it  may 
allow  the  rays  of  light  to  pass  unimpeded 
through  the  pupil  to  the  retina. 

2.  The  operation  by  solution  or  absorption 
grew  out  of  that  by  depression ;  for  it 
was  found  that  if,  in  the  attempt  to  de- 
press the  lens,  it  accidentally  became 
much  broken  up,  the  fragments  gradually 
dissolved  and  disappeared  ;  and  hence  it 
occurred  to  certain  thoughtful  observers 
that  this  absorbent  power  in  the  system 
might  be  taken  advantage  of  in  such  a 
manner  as  to  avoid  the  dangers  insepara- 
ble from  the  old  operation  of  "  couching. " 
Hence  arose  discission  or  division  of  the 
lens,  since  modified  into  the  operation  by 
"solution." 

3.  In  extraction  the  opaque  lens  is  re- 
moved bodily  out  of  the  eye,  through  a 
wound  made  for  that  purpose  in  the 
cornea. 


OPERATIONS  BY  DISPLACEMENT  OF   THE 
LENS. 

(Depression ;  Beclination.) 

Those  who  are  interested  in  the  early 
history  of  ophthalmic  surgery  will  find 
the  older  descriptions  of  cataract,  and  the 
operation  for  its  cure,  wholly  unintelligi- 
ble, unless  they  are  acquainted  with  the 
views  of  the  ancients  respecting  the  anat- 
omy of  the  eye. 

Even  so  late  as  the  time  of  Vesalius  it 
was  believed  that  the  lens  occupied  the 
exact  centre  of  the  globe,  and  it  is  so 
figured  in  that  anatomist's  work,  De  Cor- 
poris HumaniFabrica,  1555,  p.  798,  where 
it  is  placed  exactly  midway  between  the 
iris  and  the  junction  of  the  optic  nerve 
with  the  retina  ;  the  posterior  chamber  of 
the  aqueous  humor  and  the  chamber  of 
the  vitreous  humor  being  precisely  of  the 
same  extent.  Such  a  position  of  the  parts 
would  of  course  afford  ample  space  for  an 
opaque  humor  to  collect,  and  form  the 
supposed  "cataract"  between  the  lens 
and  the  iris. 

It  is  a  curious  fact  that,  while  the 
operation  of  "couching,"  or  depression, 
had  been  practised  from  very  early  times, 
each   successive   generation   of  surgeons 


firmly  maintained  that  what  they  de- 
pressed was  not  the  lens — which,  indeed, 
they  believed  to  be  the  immediate  seat  of 
vision — but  a  skin  or  coagulated  film,  in 
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Section  of  the  eye  as  figured  by  Vesalius. 

front  of  it.  Ambroise  Pare,  the  most 
celebrated  surgeon  of  his  day,  after  de- 
scribing the  mode  of  introducing  the 
needle  through  the  sclerotic,  and  depress- 
ing the  cataract,  adds,  "en  faisant  telle 
chose  se  faut  bien  donner  garde  de  toucher 
a,  l'humeur  cristalin,  pource  que,  comme 
nous  avons  dit,  il  est  le  principal  instru- 
ment de  la  veiie."1 

It  was  not  until  the  latter  part  of  the 
seventeenth  century  that  the  real  nature 
of  cataract  was  understood  ;  and  some 
of  the  old  oculists,  who  had  passed  their 
lives  in  depressing  lenses  without  knowing 
it,  were  furious  at  the  new-fangled  theory 
of  cataract  being  the  opaque  lens  itself.2 

The  early  surgeons,  therefore,  who, 
from  time  immemorial,  had  taught  the 
operation  of  depression,  however  they 
may  have  erred  in  practice,  through  their 
ignorance  of  the  real  pathology  of  cataract, 
acted  in  perfect  accordance  with  their 
own  theory  of  its  nature  ;  for  such  a  mem- 
brane as  they  believed  a  cataract  to  be, 
when  once  thrust  fairly  away  from  the 
pupil,  would  not  have  been  likely  to  set 


1  La  Methode  curative  des  Playes,  etc., 
Paris,  1561. 

2  Thus  Woolhouse,  an  oculist  who,  in  spite 
of  his  gross  ignorance,  was  the  leading  ope- 
rator of  his  day,  was  most  indignant  when 
Brisseau,  appealing,  in  proof  of  his  assertion, 
to  dissections  of  cataractous  eyes,  declared 
the  lens  to  be  the  seat  of  cataract.  Facts 
were  against  Woolhouse; — "tant  pis  pour 
les  faits  ! ' ' 
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up  irritation.  One  can  less  readily  under- 
stand how,  after  the  real  nature  of  eata- 
ract  had  become  known,  operators  could 
still  imitate  the  old  manipulations,  and 
persuade  themselves  that  so  bulky  a  body 
as  the  lens  could  be  displaced  in  such  a 
manner  that  it  should  not  press  upon,  or 
interfere  with,  any  of  the  delicate  tissues 
surrounding  it. 

To  pass  a  needle  through  the  sclerotic, 
until  its  point  arrived  at  the  upper  edge, 
or  the  front  surface  of  the  opaque  lens, 
which  was  then  thrust  downwards,  or 
backwards  and  downwards,  and  imbedded 
in  the  vitreous  humor,  appeared  a  real 
triumph  of  surgical  skill ;  so  instantaneous 
was  the  benefit  conferred  by  the  operation, 
and  so  trifling  the  pain  of  its  performance. 
The  patient  was  in  a  moment  restored  to 
sight,  and  the  smallness  of  the  wound 
seemed  to  obviate  all  risk  of  inflammation. 
And,  no  doubt,  depression,  or  the  modified 
form  of  it,  termed  reclination,  in  which 
the  lens  is  turned  over  on  its  posterior 
face,  instead  of  being  thrust  vertically 
downwards,  would  be  a  very  perfect 
operation,  if  it  were  possible  to  insure 
the  lens  being  conducted  to  the  position 
so  neatly  figured  in  diagrams,  where  it 
reposes  in  the  vitreous  humor,  quite  out 
of  the  way  of  the  pupil,  and  close  to,  but 
never  touching,  the  retina  or  ciliary  pro- 
cesses. 

But  how  is  the  lens  to  be  so  placed  in 
reality  ?  Even  if  the  whole  eyeball  were 
as  transparent  as  the  cornea,  so  that  the 
surgeon  could  keep  the  point  of  his  needle 
in  view  throughout  every  stage  of  the 
operation,  how  could  he  deposit  the  lens 
precisely  in  the  position  I  have  mentioned  V 
Or,  if  he  succeeded  in  leaving  it  in  the 
very  spot  he  had  intended,  below  the 
pupil,  and  yet  above  the  retina,  how 
could  he  insure  its  remaining  there  '?  how 
pi'event  its  sinking  downwards,  so  as  to 
come  in  contact  with  the  retina,  or  falling 
forwards  against  the  ciliary  processes  and. 
iris,  where  it  must  act  as  a  foreign  body, 
and  set  up  irritation  which  nothing  could 
subdue  V 

Depression,  the  oldest  form  of  operation 
by  displacement,  was  performed  in  the 
following  manner.  The  patient  was 
seated,  and  the  surgeon  sat  facing  him. 
An  assistant,  standing  behind  the  patient, 
steadied  the  head  and  raised  the  upper 
lid.  The  needle  being  thrust  through  the 
sclerotic,  a  little  below  the  equator  of  the 
eye,  and  a  short  distance  from  the  edge 
of  the  cornea,  was  to  be  carried  between 
the  iris  and  lens,  until  the  point  of  the 
instrument  appeared  in  the  area  of  the 
pupil.  It  was  thrust  on  as  far  as  the 
upper  part  of  the  lens,  which  was  then 
pressed  directly  downwards,  until  it 
descended  below  the  ordinary  level  of  the 
VOL.  II.— 9 


pupil.  It  must  be  evident  to  any  one 
familiar  with  the  anatomy  of  the  eye, 
that  a  body  so  large  as  the  lens  could  not 
be  made  to  descend  vertically  to  any 
considerable  extent,  without  coming  in 
contact  with  the  ciliary  processes  ;  but 
we  must  remember  that  the  old  oculists 
performed  their  operations  without  the 
aid  of  mydriatics,  so  that  they  could 
press  the  cataract  out  of  sight  without 
forcing  it  to  descend  so  low  as  would  be 
necessary  to  make  it  disappear  from  an 
artificially  dilated  pupil.  Still,  there  can 
be  no  doubt  that  they  frequently  thrust 
the  opaque  lens  either  against  the  ciliary 
processes  or  against  the  retina,  and  hence 
the  "inflammation,"  which  was  looked 
upon  as  almost  a  natural  consequence  of 
the  operation. 

To  obviate  the  danger  consequent  upon 
depressing  the  lens  directly  downwards, 
the  operation  of  reclination  was  devised, 
whereby  the  lens  was  pressed  in  a  direc- 
tion backwards,  downwards,  and  a  little 
outwards.  The  needle  was  passed  on  un- 
til its  lance-shaped  head  appeared  in  the 
area  of  the  pupil,  as  in  the  operation  of 
depression  ;  but  the  flat  of  the  instrument 
was  placed  on  the  anterior  face  of  the 
lens,  a  little  above  its  middle,  and  stead- 
ily pressed  against  it,  until  the  lens  was 
forced  to  quit  its  natural  position,  and 
sink  down  into  the  vitreous  humor.  Here 
it  was  to  be  left,  with  its  anterior  surface 
directed  upwards,  its  posterior  surface 
downwards ;■  close  to,  but  not  touching, 
the  retina  ;  its  lower  edge  towards,  but 
not  in  contact  with,  the  ciliary  processes  ; 
a  state  of  things  often  figured  in  diagrams, 
but  rarely,  I  should  think,  effected  in 
practice. 

The  close  approximation  of  the  pupil- 
lary margin  to  the  anterior  capsule  of  the 
lens  must  render  it  almost  impossible  to 
pass  an  instrument  between  the  two  struc- 
tures without  wounding  either  one  or  the 
other  of  them.  In  fact,  the  capsule  is 
usually  opened,  and  undergoes  still  far- 
ther rupture  in  the  attempt  to  dislodge 
the  lens.  No  doubt  this  accidental  rup- 
ture of  the  capsule  and  lens  would,  in 
some  degree,  obviate  the  dangers  of  the 
operation,  inasmuch  as  a  lens  thus  par- 
tially broken  up  would  have  some  chance 
of  undergoing  absorption,  which  would 
not  take  place  if  the  lens,  according  to  the 
idea  of  the  operation,  were  displaced 
still  inclosed  in  its  unbroken  capsule. 

If  chronic  change  should  have  occurred 
in  the  suspensory  ligament  of  the  lens, 
the  cataract  inclosed  in  its  unbroken  cap- 
sule might  sink  at  the  first  touch  of  the 
needle,  especially  if  the  vitreous  humor 
had  become  unnaturally  diffluent :  but  if 
no  such  changes  should  have  taken  place, 
the  vitreous  humor  would  offer  great  re,- 
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sistance  to  this  reclination  of  the  lens ; 
and,  accordingly,  various  plans  were  sugr 
gested  for  facilitating  the  reclination  by 
certain  preliminary  manoeuvres.  It  was 
proposed,  for  instance,  as  soon  as  the 
needle  had  pierced  the  coats  of  the  eye- 
ball and  entered  the  vitreous  chamber,  to 
carry  the  point  to  the  back  of  the  lens, 
for  the  purpose  of  lacerating  the  posterior 
capsule  ;  then  the  point  was  to  be  carried 
round  to  the  anterior  capsule,  which  was 
to  be  lacerated  in  a  similar  manner,  and 
it  was  not  till  after  this  preparation  that 
the  surgeon  was  to  displace  the  lens  itself. 

Other  operators,  rinding  that  the  elasti- 
city of  the  healthy  vitreous  humor  was 
an  obstacle  to  the  passage  of  the  lens 
through  it,  suggested  that  the  needle 
should  first  be  passed  to  the  spot  where 
the  lens  was  finally  to  be  lodged,  and  that 
a  bed  should  there  be  prepared  for  it  by 
the  disintegration  and  breaking  up  of  the 
cells  of  the  vitreous  humor ;  and  to  this 
bed  the  lens  was  finally  to  be  conducted 
by  the  needle  applied  to  its  anterior  sur- 
face. 

Descriptions  of  all  these  manoeuvres 
read  very  well ;  but  to  carry  them  into 
effect  is  a  very  different  matter.  It  must 
be  remembered  that  while  the  point  of 
the  needle  is  lacerating  the  posterior  cap- 
sule, or  making  a  soft  place  in  the  vitre- 
ous to  receive  the  lens,  the  instrument 
is  wholly  concealed  from  the  surgeon's 
view,  and  is  within  a  few  lines  of  the 
most  delicate  and  important  structures. 
What  risk  must  there  not  be  that,  while 
endeavoring  to  break  up  the  cells  of  the 
vitreous,  or  lacerate  the  capsule  of  the 
lens,  the  surgeon  ma}r  all  the  while  be 
tearing  up  the  ciliary  processes,  or  even 
the  retina  itself! 

To  evade  the  difficulty  of  displacing  a 
cataract  by  mere  pressure  with  the  Hat  of 
the  needle,  some  operators  proposed  that, 
instead  of  carrying  the  instrument  be- 
tween the  iris  and  the  anterior  capsule, 
its  point  should  be  thrust  fairly  into  the 
substance  of  the  lens,  which  would  then 
he  easily  displaced,  and  carried  down- 
wards and  outwards  into  the  vitreous  hu- 
mor ;  the  needle  being  disengaged  hy 
rotating  it.  Two  difficulties,  however, 
must  attend  this  operation — the  risk  of 
driving  the  lens  before  the  instrument  in 
the  attempt  at  transfixion,  and  of  press- 
ing the  lens  against  the  retina  in  en- 
deavoring to  disengage  the  point  of  the 
needle. 

But  even  supposing  that  the  surgeon 
succeeds  perfectly  in  accomplishing  the 
object  he  has  proposed  to  himself,  and, 
by  depression  or  reclination,  modified  by 
any  of  the  methods  I  have  described,  has 
displaced  the  cataract  from  the  axis  of 
vision,  and  sunk  it  in  the  vitreous  humor, 
without   inflicting  injury   either  on   the 


ciliary  processes  or  the  retina — what  has 
he  done?  He  has  deposited  a  large  foreign 
body — for  as  such  we  must  regard  a  cata- 
ractous  lens  detached  from  its  organic 
connections — in  close  proximity  to  the  re- 
tina. How  can  he  insure  the  foreign 
body's  remaining  suspended  in  the  vitre- 
ous humor,  without  coming  in  contact  with 
surrounding  parts'?  Will  not  the  vitreous 
cells  in  the  immediate  neighborhood  of 
the  cataract  undergo  gradual  disintegra- 
tion, and  allow  it  to  come  into  contact 
with  the  retina,  or  fall  forwards  against 
the  iris  ? 

No  doubt  these  would  have  been  the  al- 
most invariable  results  of  depression  and 
reclination,  were  it  not  that,  in  the  at- 
tempts to  displace  the  lens,  it  very  com- 
monly became  a  good  deal  broken  up  ; 
and  this  very  accident  it  was  which  pre- 
disposed the  lens,  after  it  had  been  dis- 
placed, to  undergo  absorption.  The  ulti- 
mate issue,  however,  of  most  operations 
of  displacement  was  sufficiently  bad  to 
justify  my  assertion,  that  it  is  essentially 
an  unscientific  and  rough  proceeding,  cal- 
culated to  set  up  a  chronic  state  of  in- 
flammation in  the  deep  tissues  of  the 
eye,  which  is  in  its  very  nature  uncon- 
trollable, inasmuch  as  the  exciting  cause, 
the  displaced  lens  itself,  cannot  be  re- 
moved. 

Inexperienced  persons  who  witnessed 
an  operation  of  displacement  were  apt  to 
admire  the  rapidity  and  apparent  ease 
with  which  it  was  performed,  and  the  im- 
mediate restoration  of  sight  which  took 
place  ;  and  they  contrasted  it,  perhaps, 
with  the  extensive  wound  made  in  extrac- 
tion, the  accidents  that  occasionally  at- 
tended that  operation,  and  the  slow  after- 
progress  towards  useful  vision.  But  these 
appearances  were  deceptive  ;  every  by- 
stander could  see  the  difficulties  and  mis- 
haps that  attended  extraction,  but  in  de- 
pression or  reclination,  if  only  the  cataract 
disappeared  from  the  pupil,  everything 
seemed  to  have  succeeded.  The  damage 
inflicted  on  deep-seated  parts  could  not  be 
detected,  and  it  was  only  in  following  up 
the  case  that  their  result  became  appre- 
ciated, in  the  slow  and  insidious  changes 
within  the  globe,  which,  many  months 
after  the  operation,  terminated  in  utter 
loss  of  sight.  In  such  cases  it  was  said 
how  well  the  operation  succeeded — how 
perfectly  the  patient  saw,  till,  unfortu- 
nately, inflammation  set  in,  and,  in  spite 
of  everything  being  done  that  medical 
skill  could  suggest,  destroyed  the  sight. 
And  why  did  "  inflammation  set  in"  ? 
Either  because  structures  essential  to  vi- 
sion had  been  injured  by  some  stab  in  the 
dark  during  the  operation,  or  because  a 
foreign  body  had  been  left  in  contact  with 
them,  to  set  up  in  due  time  an  uncontroll- 
able process  of  disorganization. 
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OPERATION  BY  SOLUTION  OR  ABSORP- 
TION. 

I  have  said  that  this  operation  grew 
out  of  that  by  depression  ;  and  it  is  only 
surprising  that  some  of  the  older  sur- 
geons, who  had  been  struck  by  the  man- 
ner in  which  fragments  of  the  lens,  acci- 
dentally detached  during  their  attempts 
at  depression,  became  spontaneously  ab- 
sorbed, did  not  discover  that  this  law  of 
absorption  might  be  applied  to  the  re- 
moval of  the  whole  lens.1 

1  Thus  Pott,  writing  in  1775  on  the  subject 
of  depression,  says  :  "  When  the  opaque  crys- 
talline is  in  a  state  of  dissolution,  or  the  cata- 
ract is  what  is  called  perfectly  soft,  if  the 
capsula  of  it  be  freely  wounded  by  the  couch- 
ing-needle,  the  contents  will  immediately 
issue  forth,  and  mixing  with  the  aqueous 
humour  will  render  it  more  or  less  turbid; 
sometimes  so  much  so  as  to  conceal  the  point 
of  the  needle  and  the  iris  of  the  eye  from  the 
operator.  .  .  .  The  aqueous  humour, 
however  turbid  it  may  become,  will  in  a  very 
short  space  of  time  be  again  perfectly  clear  ; 
and  if  no  disorder  of  the  capsula  of  the  crys- 
talline, previous  or  consequential,  prevents, 
the  rays  of  light  will  pass  without  obstruc- 
tion through  the  pupil,  and  the  patient  will 
be  restored  to  as  perfect  vision  as  could  have 
followed  the  most  successful  operation  of 
either,  or  of  any  kind,  in  the  same  subject 
and  under  the  same  circumstances."  He 
adds  :  "I  have  sometimes,  when  I  have 
lound  the  cataract  to  be  of  the  mixed  kind, 
not  attempted  depression,  but  have  contented 
myself  with  a  free  laceration  of  the  capsula  ; 
and  having  turned  the  needle  round  and 
round  between  my  finger  and  thumb,  within 
the  body  of  the  crystalline,  have  left  all  the 
parts  in  their  natural  situation ;  in  which 
cases,  I  have  hardly  ever  known  them  to  fail 
of  dissolving  so  entirely  as  not  to  leave  the 
smallest  vestige  of  a  cataract."  (Chirurgical 
Observations,  etc.,  8vo.,  1775.) 

Pott's  merit  did  not  consist  in  being  the 
first  to  observe  that  soft  cataracts,  if  broken 
up,  would  wholly  dissolve,  but  in  turning  an 
accident  into  a  ground  for  a  special  and  defi- 
nite operation  ;  thus  establishing  solution  as 
a  legitimate  method  of  removing  an  opaque 
lens.  Peter  Kennedy,  in  his  anonymous 
Ophthalmographia,  1713,  relates  how,  having 
depressed  a  cataract  in  a  woman  aged  twenty, 
he  endeavored  a  year  later  to  do  the  same 
with  the  other  cataract,  which  was  of  the 
"curdly  kind."  He  adds  :  "  I  had  no  sooner 
touched  it  with  the  needle,  when  it  broke, 
and  mixed  with  the  aqueous  humour,  which 
becoming  drumly,  the  patient  could  no  longer 
see ;  I  then  withdrew  the  needle,  and  began 
to  doubt  of  the  success,  but  I  found  in  a 
month's  time  all  settled  to  the  bottom,  and 
her  sight  became  clear  and  well." 

But  similar  cures  by  solution  had  been 
quite  unintentionally  performed  nearly  two 
centuries  before  the  time  of  Kennedy  ;  as  the 


When  this  law  began  to  be  understood, 

surgeons  fell  into  the  mistake  of  supposing 
that  the  more  completely  the  lens  was 
broken  up  at  first,  the  quicker  would  ab- 
sorption go  on  ;  and  they  therefore  en- 
deavored to  cut  up  the  whole  lens  into 
fragments,  by  what  was  termed  the  ope- 
ration of  discission. 

The  cure  of  cataract  by  solution  is  one 
of  the  most  perfect  and  beautiful  within 
the  range  of  surgery.  It  is  based  on  the 
law,  already  alluded  to,  that  if  the  cap- 
sule be  lacerated  so  as  to  expose  the  tis- 
sue of  the  lens  itself  to  the  macerating 
influence  of  the  aqueous  humor,  the  cells 
and  fibres  of  the  lens,  by  gradually  im- 
bibing this  fluid,  become  broken  up  and 
dissolved  ;  and  are  then  so  completely  ab- 
sorbed, that  at  the  end  of  a  period  vary- 
ing in  duration  according  to  the  consist- 
ence of  the  lens  and  the  absorbent  power 
of  the  patient,  every  vestige  of  cataract 
will  have  disappeared.  In  fact,  provided 
the  patient's  constitution  be  vigorous,  and 
the  lens  be  not  too  freely  broken  up  at 
any  one  time,  it  is  quite  possible  to  effect 
the  absorption  of  a  cataract  in  an  old 
person,  even  up  to  the  age  of  seventy. 
But,  inasmuch  as  in  such  persons  cata- 
ract usually  advances  simultaneously  in 
both  eyes,  the  slow  process  of  absorption 
is  found  to  be  wearisome  and  inconve- 
nient, and  liable  to  be  interrupted  by 
slight  inflammatory  attacks ;  and  as  the 
operation  requires  to  be  frequently  re- 
peated, the  more  rapid  cure  by  extraction 
is  to  be  preferred. 

The  leading  principle  to  be  observed  in 
all  operations  for  the  solution  of  a  cataract, 
is,  not  to  oppress  the  eye  with  more 
broken-up  lens-tissue  than  the  absorbing 
power  of  the  organ  is  capable  of  rapidly 
removing.  If  this  rule  be  neglected,  the 
numerous  fragments  act  as  so  many  for- 
eign bodies  ;  inflammation  is  set  up  in  the 
iris  and  cornea,  and  then  all  absorption  is 
at  once  arrested.  The  conjunctiva  and 
sclerotic  become  injected  ;  there  is  pain  in 
and  around  the  eyeball,  with  intolerance 
of  light  and  lacrymation ;  the  aqueous 
humor  is  turbid,  and  the  epithelial  sur- 
face of  the  cornea  dull  and  uneven. 

Operation  on  Infants. — The  breaking  up 

real  seat  of  cataract,  however,  was  at  that 
period  unknown,  these  accidental  cures  by 
solution  led  to  no  further  improvement. 

I  have  not  seen  quoted  on  this  subject  the 
following  remarkable  passage  from  Ambroise 
Pare" :  "Aucunes  cataractes  en  les  voulant 
abatre  deviennent  comme  lait  ou  eau  trouble, 
a  raison  qu'elles  ne  sent  encore  assez  dures  ; 
et  que  telle  chose  advienne  encore  y  a  il  es- 
perance  de  guarison,  pour  ce  que  puis  apres 
elle  ne  se  peut  rassembler,  et  apres  quelque 
temps  l'oeil  se  clarifie,  principalement  aux 
jeunes." — La  methode  curative  des  Playes, 
etc.     Paris,  1561,  p.  239. 
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of  the  lens,  if  carefully  performed,  is  so 
devoid   of  danger  that  it  should  by  no 
means  be  deferred  on  account  of  the  ten- 
der age  of  the  child  ;  on  the  contrary,  by 
operating  early  there  is  a  greater  proba- 
bility of  obviating  those  twitching  move- 
ments of  the  globes  {nystagmus),  which 
so  frequently  attend  congenital  cataract. 
Of  course,  if  the  infant  were  extremely 
puny  and  ailing,  affected  with  diarrhoea,  j 
or  in  any  way  weakened  by  temporary  I 
derangement    of    health,    the   operation  j 
should  be  deferred  for  a  while,  until  the 
absorbent  power  had  been  restored  ;  but 
it  is  desirable  not  to  wait  until  the  irrita-  J 
tion  of  teething  sets  in.1 

The  needle  I  prefer  for  most  of  the 
operations  on  the  lens  has  a  small  lance- 
shaped  head,  and  the  relative  proportions 
of  the  head  and  the  shaft  of  the  instru- 
ment should  be  exactly  such  as  will  allow 
of  the  shaft  playing  with  perfect  freedom 
in  the  aperture  which  the  head  has  made. 
If  these  proportions  are  not  accurately 
preserved,  and  the  shaft  is  made  larger, 
with  the  view  of  preventing  the  escape  of 
the  aqueous  humor,  it  becomes  wedged  in 
the  wound,  and  all  movements  of  the 
point  are  difficult  and  constrained.  A 
needle  of  a  larger  size  than  that  used  for 
the  ordinary  operation  on  infants  is  very 
useful  in  breaking  up  the  capsular  ob- 
structions which  remain  after  the  lens- 
tissue  has  become  absorbed,  as  the  head 
may  be  of  such  a  size  as  to  allow  of  its 
convex  edges  being  made  to  cut. 

All  cataract  operations  are  best  per- 
formed on  patients  lying  down.  It  was, 
I  believe,  at  the  Moorfields  Hospital  that 
this  position  was  first  adopted  for  all 
such  operations,  and  it  has  since  been  in- 
troduced upon  the  Continent,  where,  a 
few  years  ago,  patients  always  underwent 
the  operation  for  cataract  in  a  sitting  pos- 
ture. Infants  are  best  secured  by  swathing 
them  from  the  chin  to  the  feet  in  a  round 
towel.  An  assistant  steadies  the  head 
by  placing  a  hand  on  each  side  of  it ;  the 
lids  are  kept  apart  with  a  spring  specu- 
lum, and  sometimes  it  becomes  necessary 
for  a  little  fold  of  the  conjunctiva,  just 

1  The  merit  of  Saunders  seems  to  have 
been  limited  to  establishing  as  a  rule  that 
congenital  cataract  should  be  operated  on  in 
early  infancy.  No  doubt  this  rule  is  a  most 
important  one ;  but  the  extravagant  praise 
on  that  account  claimed  for  Saunders  by  his 
partial  friends  strikes  one,  at  this  distance  of 
time,  as  quite  disproportionate  ;  and  his  prac- 
tice of  keeping  the  operation  a  secret,  or  at 
least  of  excluding  medical  men  from  witness- 
ing it,  would  in  the  present  day  be  reprobated 
as  illiberal.  One  pupil,  Adams  (afterwards 
Sir  William),  was  set  apart,  almost  with  the 
solemnity  of  a  consecration,  as  the  suffragan 
of  Saunders,  but  of  course  the  operation  very 
soon  became  the  common  property  of  the  pro- 
fession. 


beneath  the  cornea,  to  be  nipped  up  in  a 
forceps,  so  as  to  steady  the  eye.  If  the 
operator  contents  himself  with  using  a 
single  needle  he  can  himself  with  the 
other  hand  use  the  forceps  ;  but  if  he 
prefers  a  more  complete  laceration  of  the 
lens  by  the  use  of  two  needles  at  once, 
he  must  of  course  intrust  the  forceps  to 
the  hands  of  a  second  assistant.  [The 
operation  is  made  much  easier  for  the 
surgeon  as  well  as  for  the  patient,  by 
etherization.] 

And  here  1  may  observe,  that  the  rule 
I  have  mentioned,  as  so  important  to  bear 
in  mind— namely,  to  avoid  attempting  too 
much  at  the  first  operation  for  solution, 
admits  of  an  exception  in  the  case  of  con- 
genital cataract  in  infants.  During  the 
first  few  months  of  life  the  lens  is  so  soft 
in  texture — it  so  readily  imbibes  the 
aqueous  humor,  and  undergoes  dissolu- 
tion, and  the  absorbent  power  is  so  ac- 
tive— that  the  lens  may  be  freely  torn  up 
in  every  direction  without  the  same  risk 
of  iritis  and  other  inflammation,  as  would 
attend  a  similar  disintegration  of  it  in  an 
older  child  or  an  adult.  During  the  ope- 
ration for  solution  on  an  infant  I  have 
frequently  seen  the  entire  lens  shell  out 
of  its  capsule,  and  slip  forwards  into  the 
anterior  chamber,  without  any  inflamma- 
tion taking  place,  the  lacerated  lens 
speedily  undergoing  complete  absorption. 
Previous  to  any  needle-operations  for 
cataract,  the  pupils  should  be  dilated  with 
J  a  few  drops  of  solution  of  atropine,  ap- 
plied an  hour  or  so  before. 

The  needle  is  to  be  introduced  through 
the  cornea1  close  to  its  junction  with  the 
sclerotic,  and  carried  on  until  its  point 
reaches  the  centre  of  the  pupil.  Then 
the  anterior  capsule  is  to  be  freely  lace- 
rated in  various  directions,  and  the  body 
of  the  lens  broken  up,  and  the  needle 
may  be  carefully  passed  quite  through  it, 
so  as  to  lacerate  the  posterior  capsule. 

If  two  needles  are  used  together,  the 
first  should  be  passed  in  until  its  point 
reaches  the  middle  of  the  pupil,  before 
the  second  one  is  introduced  through  the 
cornea. 

In  an  infant  with  congenital  cataract 

both  eyes  may  be  operated  upon  at  once  ; 

but  in  an  adult  the  worse  eye,  if  there  be 

an}'  difference,  should  be  operated  on  first, 

so  as   to  leave  the  patient  one  partially 

I  useful  eye,  while  the  process  of  solution, 

I  with  the  temporary  loss  of  sight  which  it 

j  involves,  is  going  on, 

1  I  am  assuming  that  all  operations  for  so- 
lution of  the  lens,  and  for  removal  of  capsule, 
are  to  be  performed  by  keratonyxis.  Formerly 
the  needle  was  always  passed  through  the 
sclerotic  (scleronyxis) ;  but  the  operation 
through  the  cornea,  allowing,  as  it  does,  the 
point  of  the  instrument  being  always  kept  in 
view,  is  evidently  to  be  preferred. 


OPERATION    BY    SOLUTION    OR    ABSORPTION, 
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After  the  operation  both  eyes  should  be 
kept  closed  by  means  of  a  light  bandage, 
or  strips  of  plaster  on  the  eyelids,  for 
twenty-four  hours,  by  which  time  the  lit- 
tle wounds  in  the  cornea  will  have  closed. 

If  the  lens  has  been  effectually  broken 
up,  and  the  infant  is  in  good  health,  a 
few  weeks  will  sometimes  suffice  to  insure 
the  absorption  of  the  entire  cataract ;  and 
the  capsule,  gradually  retracting  towards 
the  periphery,  will  ultimately  form  a 
white  ring  almost  or  altogether  concealed 
by  the  iris  when  the  pupil  is  contracted. 

But  it  is  not  always  possible  to  effect 
this  complete  dispersion  of  the  cataract 
by  a  single  operation,  and  the  capsule,  in- 
closing between  its  layers  a  certain  amount 
of  unabsorbed  lens-tissue,  remains  as  a 
chalky-white  disc,  blocking  up  the  pupil 
and  preventing  all  useful  sight.  In  such 
cases  the  two  needles  mus»t  again  be  em- 
ployed, and  the  central  portion  of  the 
opaque  membrane  torn  through  to  the 
desired  extent ;  or,  in  some  cases,  it  may 
even  be  necessary  to  introduce  the  can- 
ula-forceps  through  an  opening  made  in 
the  cornea,  and  extract  the  capsule  en- 
tire. This  latter  proceeding,  however, 
should  never  be  resorted  to  if  a  good  cen- 
tral opening  can  be  effected  by  means  of 
the  needles  only  ;  for  in  spite  of  every  pre- 
caution, the  pupillary  edge  frequently  be- 
comes adherent  to  the  wound  made  for 
the  introduction  of  the  forceps  ;  or  else 
the  traction  of  the  iris,  to  which  the  cap- 
sule often  adheres,  causes  subsequent 
distortion  and  deformity  of  the  pupil. 

Operation  on  children  and  adults. — The 
cataracts  which  come  before  us  in  chil- 
dren, and  in  persons  under  thirty  years 
of  age,  are  very  commonly  those  of  the 
congenital  form,  which  have  been  over- 
looked during  the  period  of  infancy.  For 
it  is  rare  to  meet  with  instances  in  which 
cataract  begins  to  be  developed  in  child- 
hood, or  in  the  early  years  of  adult  life. 
The  operation  for  the  solution  of  cataracts 
of  this  kind  is  the  same  as  that  I  have 
just  described  on  the  infant,  with  this  im- 
portant exception — that  in  the  older  sub- 
jects we  must  take  care  not  to  set  up  irri- 
tation in  the  eye  by  too  extensively  break- 
ing up  the  lens  at  first ;  least  of  all  must 
we  be  indifferent  to  the  risk  attending  the 
accidental  displacement  of  the  lens  into 
the  anterior  chamber,  an  occurrence 
which,  as  I  have  said,  may  happen  in  the 
infant  without  any  bad  results. 

In  the  first  operation  on  an  adult,  the 
surgeon  should  not  do  more  than  freely 
break  up  the  anterior  capsule  to  an  ex- 
tent equal  to  the  area  of  the  pupil  when 
not  under  the  forced  dilatation  of  atro- 
pine, and  disintegrate  the  superficial  por- 
tion of  the  lens,  without  disturbing  the 
nucleus.  This  may  be  done  with  a  single 
needle,  the  spring  speculum  being  used 
or  not,  according  to  circumstances.  When 


aided  by  a  skilful  assistant,  the  surgeon 
may  often  dispense  with  the  speculum  ; 
but  it  is  usually  more  convenient  to  em- 
ploy it,  and  its  use  will  enable  the  sur- 
geon to  perform  the  operation  alone,  if 
no  assistant  is  at  hand. 

In  using  the  needle,  the  surgeon  is  al- 
ways to  begin  to  act  with  the  point  upon 
the  central  portion  of  the  lens  ;  and  in  all 
subsequent  operations  he  is  to  work  from 
the  centre,  endeavoring  to  effect  an  open- 
ing in  this  situation  quite  through  the 
lens  and  posterior  capsule,  leaving  a  ring- 
like portion  of  both,  to  be  dealt  with,  if 
necessary,  by  a  final  operation  with  two 
needles. 

If  instead  of  beginning  to  attack  the 
lens  at  the  centre,  the  surgeon  uses  the 
needle  at  random,  and  breaks  up  the  lens 
at  the  circumference,  he  will  probably  set 
loose  some  portions  of  capsule,  which  will 
afterwards  wave  to  and  fro  in  the  pupil, 
and  be  a  most  serious  impediment  to  the 
final  success  of  the  case. 

After  the  operation  both  eyes  must  be 
kept  closed  for  twenty-four  hours,  at  the 
end  of  which  time  the  needle-wound  is 
usually  united,  and  the  aqueous  chamber 
refilled.  From  the  second  day  it  will 
only  be  necessary  to  close  the  operated 
eye,  and  after  a  few  days  a  shade  may  be 
substituted,  and  then  that  may  be  laid 
aside  for  a  pair  of  tinted  glasses.  The 
day  after  the  operation  atropine  should 
be  reapplied,  and  its  use  continued  so 
long  as  any  sclerotic  zone  remains,  or  so 
long  as  the  swollen  and  macerated  lens 
threatens  to  press  upon  the  iris.  Day  by 
day  the  white  flocculent  lens-tissue  con- 
tinues to  pass  through  the  opening  in  the 
capsule  ;  and  if  the  pupil  is  not  kept  well 
dilated,  so  as  to  make  room  for  the  in- 
creasing bulk  of  the  lens,  the  iris  will  be- 
come inflamed,  and  pain  will  be  set  up  in 
the  eye.  [The  risk  is  lessened,  especially 
if  the  pupil  does  not  dilate  freely,  by  a 
broad  iridectomy  done  several  weeks  be- 
fore the  discission.] 

!No  absolute  rule  can  be  laid  down  as  to 
how  often  and  at  what  intervals  it  will  be 
necessary  to  repeat  the  needle-operation. 
In  exceptional  cases  I  have  known  a  sin- 
gle operation  suffice  for  the  total  absorp- 
tion of  the  lens  even  in  an  adult :  and  in 
a  healthy  infant,  after  completely  break- 
ing up  the  lenses,  I  have  seen  both  of 
them  wholly  absorbed  at  the  end  of  two 
months.  More  commonly,  it  is  necessary 
in  children  and  young  persons  to  repeat 
the  disintegration  of  the  lens  a  second 
time,  at  an  interval  of  some  months  after 
the  first  operation,  and  a  finishing  touch 
with  the  needle  may  subsequently  be  re- 
quired thoroughly  to  clear  the  pupil  from 
capsule.  It  is  important  not  to  be  prema- 
ture in  performing  this  final  operation  on 
the  capsule,  for  during  the  process  of  ab- 
sorption it  undergoes  so  many  changes  of 
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position  by  shrinking,  that  time  should 
be  allowed  for  it  to  settle  into  its  perma- 
nent position  before  the  final  laceration  of 
it  is  made. 

If,  from  peculiar  circumstances,  it  be 
thought  advisable  to  procure  the  solution  i 
of  the  lens  in  an  elderly  person,  or  in  one  j 
whose  power  of  absorption  is  very  feeble  ! 
— or  in  a  case  where  the  lens  is  of  that  I 
peculiar  waxy  consistence  which  renders  j 
it  so  little  disposed  to  imbibe  the  aqueous  j 
fluid,  and  become  loosened  up  and  floccu- 
lent,  the  surgeon  must  be  prepared  to  use 
the  needle  more  frequently  ;  for,  in  these 
instances,  solution  proceeds  at  a  very  slow 
rate,  only  just  the  quantity  of  lens-tissue 
which  is  crumbled  off  at  the  time  of  the 
operation   being  absorbed,  and  then  no 
advance  being  made  until  a  fresh  portion 
of  the  lens  is  dug  out. 

Under  these  conditions,  it  may  be  ne- 
cessary to  employ  the  needle  every  two 
months  ;  and  if  slight  attacks  of  inflam- 
mation occur  to  interrupt  the  process  of 
absorption,  even  longer  intervals  must  be 
allowed,  so  that  a  twelvemonth  or  more 
may  elapse  before  a  perfectly  clear  aper- 
ture through  the  centre  of  the  lens  is  ob- 
tained. 

In  an  adult  it  sometimes  happens  that, 
either  on  account  of  the  lens  being  too 
much  broken  up  at  once,  or  in  conse- 
quence of  the  absorbing  power  having 
been  checked  by  inflammation,  the  eye 
becomes  oppressed  by  the  displaced  frag- 
ments of  lens  ;  the  sclerotic  and  conjunc- 
tiva then  become  injected,  there  is  intole- 
rance of  light  and  profuse  lacrymation, 
the  iris  becomes  discolored,  the  aqueous 
humor  turbid,  the  cornea  hazy  and  un- 
even on  its  epithelial  surface.  When 
these  symptoms  set  in,  the  eye  will  be 
lost  by  chronic  inflammation,  unless  it  be 
forthwith  relieved  from  the  pressure  of 
the  swollen  lens.  The  lids  being  sepa- 
rated with  the  spring  speculum,  and  the 
globe  steadied  with  a  forceps,  an  incision 
is  to  be  made  in  the  cornea  close  to  its 
margin,  and  through  this  a  small  scoop  or 
spatula  is  to  be  introduced  into  the  ante- 
rior chamber.  The  softer  pulpy  portion 
of  the  lens  will  then  escape  along  the 
groove  of  the  scoop,  or  by  the  side  of  the 
spatula  when  it  is  rotated  ;  and  if  this 
operation  has  been  resorted  to  in  time, 
an  eye  which  had  presented  all  the  phe- 
nomena just  described  may  be  speedily 
restored  to  a  healthy  state,  and  that  por- 
tion of  the  lens  which  has  been  left  in  situ 
will  steadily  undergo  complete  solution. 

When  a  perfectly  fluid  cataract,  or  one 
which  has  to  a  very  great  extent  under- 
gone the  fluid  change,  is  operated  on  with 
the  needle,  it  almost  invariably  happens 
that  distressing  nausea  and  violent  vomit- 
ing set  in  immediately;  and  in  some  cases 
I  have  known   this    state    of  sickness, 


attended  with  intense  neuralgia,  to  con- 
tinue for  twenty-four  or  thirty-six  hours. 
As  soon  as  the  capsule  is  punctured  with 
the  needle,  a  puff  of  creamy  fluid  takes 
place  into  the  anterior  chamber,  and  a 
farther  escape  of  this  fluid  conceals  the 
iris  from  view.  If  nothing  farther  is 
done,  the  distressing  sickness  is  almost 
sure  to  set  in  ;  but  if  the  surgeon  gently 
withdraws  his  needle,  and  immediately 
introduces  at  the  same  spot  a  broad  cut- 
ting-needle, or  the  point  of  a  cataract- 
knife,  and  rotates  the  blade,  the  whole  of 
the  milky  fluid  is  evacuated,  and  the 
sickness  is  wholly  or  to  a  great  extent 
averted.  The  nausea  is  best  combated 
by  allowing  the  patient  frequently  to 
swallow  small  fragments  of  ice  ;  and  the 
neuralgia  in  the  ophthalmic  division  of 
the  fifth  nerve  will  probably  yield  to  the 
application  of  chloroform  liniment,  ap- 
plied by  means  of  lint  to  the  forehead 
and  temple. 

Operations  on  opaque  capsule. — It  some- 
times happens  that,  in  breaking  up  a 
cataract  with  the  needle,  the  anterior 
and  posterior  portions  of  the  capsule  are 
so  effectually  lacerated,  that  they  retract 
sufficiently  to  leave  the  area  of  the  pupil 
unobstructed ;  but  these  are  exceptional 
cases,  and  usually,  after  the  lens-tissue 
has  been  wholly  absorbed,  there  remain 
some  portions  of  opaque  capsule,  which 
must  be  removed  before  the  cure  can  be 
considered  complete. 

Capsular  obstructions  are  likewise  met 
with  after  extraction  of  the  lens  ;  and  it 
seems  desirable,  therefore,  to  defer  the 
consideration  of  them  until  the  operations 
of  extraction  have  been  described. 


OPERATIONS  OF  EXTRACTION. 

The  solution  and  absorption  of  a  cat- 
aract in  an  old  person  is  an  extremely 
slow  process,  partly  on  account  of  the 
density  and  impermeability  of  the  nucleus 
of  the  lens,  and  partly  in  consequence  of 
the  diminished  activity  in  the  interchange 
of  material  which  characterizes  the  tissues 
of  the  body  in  old  age. 

A  more  rapid  removal  of  the  opaque 
lens,  therefore,  becomes  desirable  ;  and 
although  special  circumstances  may  in- 
duce the  surgeon  to  employ  the  operation 
for  solution  in  patients  above  forty,  or 
even  fifty  years  of  age,  he  will  find  it 
preferable,  in  the  majority  of  instances,  to 
have  recourse  to  extraction. 

Until  within  the  last  few  years,  the 
term  "Extraction,"  had  but  one  mean- 
ing— the  removal  of  a  cataract  through  a 
flap  wound  of  the  cornea.  But  in  1855 
Graefe  re-introduced  and  modified,  under 
the  name  of  "Linear  Extraction,"  an 
operation  which  had  first  been  devised  by 


FLAP    EXTK  ACTION, 


m 


Gibson  in  1811,  and  at  a  later  period  he 
invented  an  entirely  new  operation  in 
which,  after  removing  a  port'on  of  iris, 
he  drew  out  the  cataract  with  a  scoop.1 

Fig.  2G9. 


Graefe's  scoop. 

This  scoop,  first  invented  by  Graefe  In 
1857,  was  modified  by  one  of  his  assistants, 
and  on  the  strength  of  this  mere  change 
in  the  shape  of  the  instrument  the  whole 
procedure  itself  became  universally 
known,  not  as  Graefe's — which  it  un- 
doubtedly was— but  as  Schuft's  operation.2 
Other  surgeons  in  Germany  have  modified 
Graefe's  invention  in  various  ways,  but 
their  operations  are  all  substantially  the 
same  in  principle  as  that  which  he 
originally  devised. 

We  may  group  the  various  forms  of 
extraction  under  three  heads  :  -Flap-Ex- 
traction, Rectilinear-Extraction,  and  Scoop- 
Extraction. 


FLAP  EXTRACTION. 

This  operation,  as  now  practised,  can- 
not he  said  to  have  originated  with  any 
one  surgeon,  but  has  been  gradually  per- 
fected from  a  very  rude  beginning. 
Daviel  has  the  credit  of  having  performed 
it  for  the  first  time  during  the  earlier  half 
of  the  eighteenth  centui'y  ;  and  he  pro- 
fessed to  have  derived  the  first  hint  of  the 
operation  from  his  countryman  Petit,  who, 
in  1708,  had  made  an  opening  in  the  cor- 
nea to  give  exit  to  a  dislocated  lens.  But 
Daviel's  clumsy  and  complicated  pro- 
ceeding can  only  be  regarded  as  a  very 
rough  approximation  to  the  delicate  ope- 
rations of  the  present  clay.  He  first,  with 
a  lancet,  punctured  the  cornea  near  its 
lower  edge  ;  then  he  enlarged  the  wound 
witli  a  narrow  knife,  blunt  at  the  end,  but 
cutting  on  each  side  ;  and,  lastly,  com- 
pleted his  incision  with  scissors.  Other 
surgeons  simplified  the  operation  by  mak- 
ing the  section  with  a  knife  only  ;  they 
continued,  however,  to  do  this  at  the 
lower  part  of  the  cornea,  a  situation  very 
unfavorable  for  quick  union,  inasmuch  as 
the  edge  of  the  corneal  flap  was  liable  to 
catch  against  the  lower  tarsus,  and  so 
become  displaced.  B.  Bell  seems  to  have 
been  one  of  the  first  to  suggest  the  prac- 
ticability of  the  upward  section  ;  but  it  is 
difficult  to  say  by  whom  this  great  im- 
provement in  the  operation  was  really 
established.     It  seems  to  have  made  its 

1  The  woodcut  is  copied  from  a  scoop  made 
for  Graefe  in  1857. 

2  Schuft  changed  his  name  to  Waldau. 


way  by  slow  degrees,  commending  itself 
to  several  independent  operators  by  its 
evident  superiority. 

It  is  to  Beer  that  we  owe,  if  not  the  in- 
vention, at  least  the  systematic  introduc- 
tion, of  the  knife  which  still  bears  his 
name,  and  has  superseded  all  other  in- 
struments in  making  the  corneal  section. 
This,  however,  Beer  continued  to  make  in 
a  downward  direction. 

But  it  was  not  exclusively,  or  chiefly, 
by  means  of  improved  instruments,  or  by 
greater  skill  in  using  them,  that  increased 
success  in  the  operation  of  extraction  was 
to  be  attained. 

The  astounding  plan  of  after-treatment 
which  so  long  prevailed,  and  the  remains 
of  which  still  linger  among  us,  makes  us 
wonder,  not  that  so  many  eyes  were  for- 
merly lost  after  extraction,  but  that  any 
were  saved.  Low  diet,  carried  to  the 
verge  of  starvation- — profuse  bleeding,  both 
general  and  local — active  purging  and 
mcrcurialization,  and  long  confinement  to 
dark  rooms — formed  a  course  of  discipline 
by  which  surgeons  hoped  to  heal  a  wound 
inflicted  on  a  structure  devoid  of  blood- 
vessels, and  peculiarly  liable,  therefore  to 
slough  or  ulcerate  whenever  its  vitality 
was  lowered  by  any  exhausting  agencies. 
These  surgeons  saw  the  cornea  die  in  per- 
sons worn  out  with  scarlet-fever,  erysipe- 
las, smallpox,  or  typhus  ;  and  yet,  in  the 
after-treatment  of  extraction,  they  seem- 
ed bent  upon  reducing  the  patient  as  near 
as  possible  to  the  same  condition  as  those 
diseases  would  have  done. 

I  shall  have  occasion  hereafter  to  speak 
of  the  after-treatment  of  cases  of  extrac- 
tion ;  at  present  we  have  to  consider  the 
operation  itself. 

The  objects  to  be  kept  in  view  are  the 
following  : — 

To  make  a  crescentic  opening  in  the 
cornea  sufficiently  large  to  afford  an  easy 
exit  to  the  lens.  To  make  the  incision  at 
such  a  distance  from  the  sclerotic  as  to 
insure  both  edges  of  the  wound  being 
wholly  of  corneal  tissue  :  for  wounds  of 
the  true  cornea,  provided  their  edges  are 
in  perfect  apposition,  have  a  peculiar  readi- 
ness to  unite  —  a  property  not  equally 
shared  by  that  extreme  marginal  portion 
of  the  cornea  which  blends  with  the  scle- 
rotic. [It  is  now  generally  thought  that 
wounds  heal  more  readily  and  are  less 
liable  to  slough  in  the  corneo-sclerotic 
junction  than  in  the  true  corneal  tissue.] 
Freely  to  lacerate  the  anterior  capsule,  so 
as  to  allow  of  the  lens  readily  slipping 
through  the  rent  when  pressure  is  made 
on  the  globe.  Lastly,  to  apply  this  pres- 
sure in  such  a  manner  that  the  lens  may 
be  made  slowly  to  turn  on  its  transverse 
axis,  and  thus  to  present  its  upper  margin 
first  at  the  pupil,  and  then  at  the  corneal 
wound. 
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If  we  reflect,  that  the  surgeon's  object 
is  .to  dislodge  and  press  out  the  lens  at 
the  same  time  that  he  avoids  pressing  out 
any  portion  of  the  vitreous  body,  it  must 
be  evident  that  extreme  care  and  delicate 
handling  are  necessary.  The  pressure 
must  be  regulated  with  a  nicety  which  is 
hardly  possible  unless  the  operator  has 
the  eyeball  under  his  sole  management. 
The  best  position  for  the  patient,  there- 
fore, is  to  lie  upon  a  high  couch,  with  his 
head  alone  slightly  raised.  The  surgeon, 
standing  or  sitting  behind  him,  can  then 
control  the  movements  both  of  the  upper 
lid  and  of  the  eyeball.  Formerly  the  pa- 
tient was  always  seated  oil  a  chair,  the 
surgeon  sitting  opposite  to  him,  while  an 
assistant  steadied  the  patient's  head,  and 
raised  the  upper  lid.  But  in  this  wa3r  it 
was  impossible  for  the  patient's  head 
to  be  fixed  as  immovably  as  if  it  were 
resting  on  a  couch ;  nor  could  an  assist- 
ant, however  careful,  regulate  the  pres- 
sure he  made  on  the  eyeball  in  exact  ac- 
cordance with  that  exerted  upon  it  by  the 
operator. 

The  chief  difficult^^attending  the  forma- 
tion of  a  proper  section  through  the  cornea 
arises  from  the  fact  that  the  knife  has  to  be 
carried  across  a  chamber  filled  with  a  fluid, 
ready  to  escape  at  the  smallest  opening 
which  the  blade  of  the  instrument  may 
leave  unguarded  ;  while  the  instant  such 
an  escape  takes  place,  the  elasticity  of  the 
contents  of  the  eyeball  forces  the  iris  for- 
Avards  over  the  edge  of  the  instrument. 
The  sawing  motion  we  employ  in  using  a 
scalpel,  or  any  other  kind  of  surgical 
knife,  would  be  inadmissible  in  making  a 
section  of  the  cornea,  inasmuch  as  each 
to-and-fro  movement  of  the  blade  would 
allow  a  fresh  escape  of  aqueous  humor,  or 
would  inflict  a  wound  on  the  iris,  when 
that  structure  had  come  forward  to  fill  up 
•the  place  of  the  lost  fluid.  Hence  arose 
the  necessity  for  a  blade  regularly  increas- 
ing in  width  and  thickness  from  the  point 
to  the  heel.  Such  an  instrument,  if  stead- 
ily carried  on  in  one  direction,  without 
any  rotation,  completes  the  wound  at  a 
single  thrust,  while  its  wedge-like  form 
prevents  the  premature  escape  of  the 
aqueous  humor,  and  so  lessens  the  danger 
of  wounding  the  iris. 

It  would  be  very  unprofitable  to  enter 
into  a  description  of  the  various  cataract- 
knives  which  at  different  times  have  been 
invented.  One  operator  after  another 
has  endeavored,  by  alterations  in  the 
shape  of  the  blade,  to  overcome  the  spe- 
cial difficulty  which  has  most  beset  him  ; 
but  surgeons  are  now  pretty  generally 
agreed  that  the  instrument  which  goes  by 
the  name  of  Beer's1  knife  is,  with  certain 

1  It  seems  that  both  Casamata  and  Barth 
had  enrployed  a  knife  of  the  same  shape  as 


modifications,  the  most  useful,  and  that 
no  merely  mechanical  contrivance  can  ob- 
viate all  the  difficulties  attending  the  ope- 
ration of  extraction. 

At  the  time  when  Beer  wrote,  and,  in- 
deed, long  afterwards,  the  flap  was  al- 
ways made  at  the  lower  part  of  the.  cor- 
nea ;  but  the  upper  section  has  been 
found  to  possess  such  advantages,  that 
the  lower  one  has  completely  fallen  into 
disuse. 

The  patient  being  placed  in  the  man- 
ner described,  the  surgeon  standing  or 
sitting  behind  him,  raises  the  upper  lid, 
placing  his  fingers  against  the  very  edge 
of  the  tarsus,  so  as  to  prevent  eversion. 
An  assistant  draws  the  lower  lid  down- 
wards, and  keeps  it  fixed  by  making  pres- 
sure against  the  malar  bone.  He  must 
take  especial  care  to  do  this,  and  not  in 
the  slightest  degree  to  press  upon  the  eye- 
ball. The  surgeon  may  control  its  move- 
ments by  allowing  the  tip  of  one  finger 
lightly  to  touch  the  sclerotic  just  above 
the  cornea,  while  the  other  rests,  as 
lightly,  against  the  inner  side  of  the 
globe.  To  do  this  safely  requires  the 
greatest  tact  and  care  ;  for,  as  soon  as  the 
knife  has  transfixed  both  sides  of  the  cor- 
nea, all  pressure  must  cease,  and  it  ought 
at  no  time  to  be  greater  than  will  just 
suffice  to  enable  the  surgeon  to  make  his 
puncture  and  counter-puncture  with  cer- 
tainty. Firm  pressure,  kept  up  till  the 
section  is  completed,  will  almost  inevita- 
bly cause  the  lens  to  be  violently  ejected, 
with  a  gush  of  vitreous  humor. 

The  point-  of  the  knife  is  to  be  intro- 
duced on  the  equator  of  the  cornea,  a 
short  distance  in  front  of  its  junction  with 
the  sclerotic,  carried  steadily  across  the 
anterior  chamber,  and  brought  out  at  the 
corresponding  spot  near  the  inner  margin 
of  the  cornea.  During  this  thrust  the 
edge  is  directed  towards  the  upper  mar- 
gin of  the  cornea,  so  that,  when  the  sec- 
tion is  completed,  a  semi-lunar  flap  re- 
sults. 

The  surgeon  must  take  care  to  give  the 
knife  a  steady  onward  pressure,  so  that 
the  blade  may  constantly  fill  up  the  wound 
it  is  making.  If  he  in  the  least  with- 
draws the  knife  or  rotates  it,  or  if  he  at- 


Beer's,  hut  larger.  Casaniata's  knife,  if  cor- 
rectly figured  by  Wenzel  (Manuel  de  l'Ocu- 
liste,  1808),  resembled  Beer's  in  shape,  al- 
though there  might  be  some  slight  difference 
of  size.  Beer  insists,  with  amusing  earnest- 
ness, upon  the  absolute  necessity  of  the  knife 
being  made  precisely  according  to  his  pattern 
— so  many  lines  long  and  so  many  broad;  if 
people  pretend  to  operate  in  his  way,  and  yet 
deviate  from  the  exact  pattern  he  has  laid 
before  them,  he  will  not  hold  himself  respon- 
sible, for  the  consequences.  (Lehre  von  den 
Augenkrankheiten,  1817,  vol.  ii.,  p.  xlvi.) 
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tempts  too  soon  to  cut  out,  instead  of 
thrusting  straight  on,  a  jet  of  aqueous 
humor  takes  place  at  that  portion  of  the 
wound  which  is  no  longer  filled  by  the 
blade,  and  then  the  iris  instantly  folds  over 
the  edge — one  of  the  most  troublesome  oc- 
currences that  can  attend  the  operation. 
The  utmost  care,  however,  will  not  always 
avail  to  prevent  the  loss  of  aqueous  hu- 
mor ;  for  so  ready  is  the  fluid  to  spurt 
out,  that,  if  the  sides  of  the  knife  be  un- 
evenly ground,  sufficient  space  may  exist 
between  the  blade  and  the  edges  of  the 
wound  to  allow  of  the  escape. 

If  the  iris  has  fairly  come  over  the  edge 
of  the  knife,  the  surgeon  may  disengage 
it  by  drawing  the  point  of  one  finger  over 
the  cornea,  from  below  upwards,  and  then 
making  a  little  pressure  directly  back- 
wards. In  this  way  the  iris  may  be 
made  to  slip  back  behind  the  edge,  and 
by  keeping  up  careful  pressure  until  the 
section  is  nearly  completed,  the  iris  may 
be  prevented  from  coming  forward  again. 
It  is  not  possible  precisely  to  describe 
this  manoeuvre  for  disengaging  the  iris ; 
the  pressure  employed  should  be  extreme- 
ly delicate  and  guarded,  and  should  be 
wholly  taken  off  before  the  very  last  por- 
tion of  cornea  is  divided. 

The  operator  may  find  it  impossible 
wholly  to  disengage  the  iris  from  the 
knife,  and  a  portion  of  the  upper  margin 
of  the  pupil  may  be  cut  away.  This  of 
course  causes  a  slight  bleeding  into  the 
anterior  chamber,  which  obscures  a  view 
of  the  parts  during  the  next  stage  of  the 
operation,  but  the  lens  usually  escapes 
readily  through  the  artificially  enlarged 
pupil,  and,  except  the  deformity,  no 
permanent  bad  result  necessarily  follows 
the  accident.  Sometimes,  however,  it 
happens  that  a  fold  of  the  iris  is  cut 
through,  so  that  there  results  a  hole  in 
the  iris  just  above  the  true  pupil.  When 
this  occurs,  the  surgeon  must  at  once  di- 
vide the  strip  of  iris  between  the  two  ap- 
ertures, so  as  to  lay  them  into  one  before 
he  proceeds  to  lacerate  the  capsule. 

As  soon  as  the  corneal  flap  has  been 
completed,  the  upper  lid  is  allowed  gently 
to  fall,  care  being  taken  that  it  does  not 
catch  against  the  edge  of  the  flap  and 
evert  it ;  and  the  surgeon  proceeds  to  the 
second  stage  of  the  operation — the  divi- 
sion of  the  anterior  capsule. 

After  a  short  pause,  he  again  carefully 
raises  the  upper  lid,  without  making  pres- 
sure on  the  globe,  and  surveys  the  wound. 
If  he  has  made  it  too  small,  he  must  at 
once  enlarge  it,  by  passing  a  short,  nar- 
row, blunt-ended  knife,  or  the  blade  of  a 
pair  of  scissors,  under  the  flap,  to  the 
outer  angle  of  the  wound,  and  carefully 
dividing  the  cornea  close  along  its  margin, 
in  a  downward  direction. 

This  enlargement  of  the  original  wound 
is  always  very  difficult,  on  account  of  the 


unresisting  state  of  the  loose  flap  of  cor- 
nea, and  the  irritability  of  the  eye,  which 
the  surgeon  dares  not  then  control  by 
pressure,  for  fear  of  prematurely  displac- 
ing the  lens.  An  able  assistant,  who  can 
be  trusted  not  to  press  upon  the  globe, 
may  often  render  good  service  in  tins  dif- 
ficulty, by  nipping  up  in  a  forceps  a  fold 
of  conjunctiva,  just  below  the  cornea. 
Scissors  curved  on  the  edges  will  be  found 
preferable  to  the  knife  for  enlarging  the 
wound.  iSTo  difficulty  should  deter  the 
surgeon  from  making  the  wound  suffi- 
ciently large  before  attempting  to  press 
out  the  lens  ;  for  if,  while  the  opening  in 
the  cornea  is  too  small,  pressure  be  made 
on  the  globe,  the  hyaloid  membrane  will 
probably  give  way,  and  allow  a  portion 
of  the  vitreous  humor  to  escape  ;  and  im- 
mediately the  lens,  instead  of  presenting 
itself  at  the  section,  sinks  down  into  the 
space  left  by  the  lost  humor. 

When  this  occurs,  the  surgeon  must  at 
once  desist  from  all  pressure  on  the  globe, 
and  pass  in  a  fine  sharp  hook  through  the 
now  gaping  wound,  and  through  the 
pupil,  to  the  hinder  surface  of  the  lens, 
which  must  be  drawn  out  as  quickly  and 
as  lightly  as  possible.  Sometimes  it  is 
better  to  pass  in  a  flat  scoop  instead  of  the 
hook  [some  surgeons  prefer  a  delicate 
wire  loop,  bent  like  a  vectis]  ;  but,  which- 
ever instrument  is  employed,  it  must  be 
placed  behind  the  lens,  which  is  to  be  kept 
well  pressed  against  the  cornea,  otherwise 
it  will  be  driven  still  deeper  into  the  vitre- 
ous humor. 

If  the  surgeon  has  satisfied  himself  that 
the  corneal  wound  is  sufficiently  large  to 
allow  of  the  easy  exit  of  the  lens — and 
for  this  purpose  it  ought  to  involve  nearly 
half  the  circumference  of  the  cornea — he 
next  proceeds  to  lacerate  the  anterior 
capsule.  The  curved  needle1  is  slipped 
under  the  corneal  flap,  care  being  taken 
not  to  entangle  the  point  in  the  iris  ;  and 
when  its  curve  is  fairly  in  the  pupil,  the 
handle  is  rotated  so  as  to  bring  its  point 
against  the  capsule.  Some  writers  give 
very  precise  rules  as  to  the  manner  in 
which  the  capsule  is  to  be  divided.     One 

1  By  a  curious  misnomer,  this  needle  is 
commonly  termed  in  England  the  "curette." 
The  mistake  arose  from  an  accidental  circum- 
stance. The  instrument  for  lacerating  the 
capsule  was  originally  called  by  the  French 
cystitome;  the  scoop,  attributed  to  Daviel,  was 
called  curette.  It  was  found  convenient  to 
mount  these  two  instruments  on  the  opposite 
ends  of  the  same  handle;  and  our  country- 
men, forgetting  the  meaning  of  curette,  have 
applied  that  name  to  the  sharp  cystitome  in- 
stead of  to  the  scoop.  It  is  time  that  we 
called  the  things  by  their  right  names ;  for 
foreigners,  in  reading  reports  of  English 
cases,  must  often  have  been  sorely  puzzled 
to  understand  how  we  lacerated  a  capsule,  or 
transfixed  a  lens,  with  a  curette! 
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recommends  a  crucial  incision  ;  another 
tells  us  to  make  a  series  of  cuts  crossing 
each  other  at  right  angles,  so  that  the 
lines  of  incision  may  include  a  number  of 
lozenge-shaped  interspaces — a  figure,  one 
would  think,  rather  difficult  to  execute 
within  the  area  of  the  pupil,  even  in  a 
motionless  dead  eye,  and  certainly  not 
practicable  upon  the  irritable  eye  of  a  pa- 
tient under  operation. 

In  tearing  through  the  capsule,  the  sur- 
geon should  take  care  that  the  rents  ex- 
tend quite  across  the  area  of  the  pupil ; 
and  if  he  effects  laceration  to  this  extent, 
he  need  not  trouble  himself  about  lines  of 
incision  depicted  in  diagrams.  The  lace- 
ration of  the  capsule  requires  a  careful 
eye  and  a  light  hand,  otherwise  the  lens 
itself  may  be  displaced,  the  capsule  re- 
maining unbroken. 

The  needle  having  been  withdrawn, 
with  due  care  against  entangling  it  in  the 
iris,  the  surgeon  proceeds  to  the  last  act 
of  the  operation — the  removal  of  the 
lens. 

It  is  a  fatal  error  to  suppose  that  this 
removal  is  to  be  effected  by  main  force  ; 
that  the  eye  may  be  squeezed  in  any 
direction,  if  only  it  is  squeezed  hard 
enough.  The  real  object  of  pressure  is 
to  make  the  lens  first  turn  on  its  trans- 
verse axis,  so  that  its'  upper  edge  may 
become  tilted  a  little  forwards.  To  effect 
this,  the  concavity  of  the  scoop  is  laid 
against  the  lower  lid — which  the  assistant 
is  not  to  touch  during  this  stage  of  the 
operation — and  gentle  pressure  is  to  be 
applied  through  the  lid  against  the 
sclerotic,  a  little  beneath  the  lower  margin 
of  the  cornea.  With  the  forefinger  of  the 
hand  which  holds  the  upper  lid,  similar 
gentle  j>ressure  is  made  on  the  upper 
part  of  the  globe,  just  above  the  section  ; 
and  then,  by  a  carefully-regulated  alter- 
nating pressure  on  these  two  points,  the 
lens  is  made  slowly  to  turn  and  present 
its  upper  edge  at  the  pupil.  Coming  in 
contact  with  the  cornea,  the  edge  of  the 
lens  is  guided  upwrards,  and  begins  to  pro- 
trude at  the  corneal  wound.  It  is  evi- 
dent that  as  soon  as  the  widest  part  of 
the  lens  has  passed  through  the  pupil,  the 
rest  will  be  inclined  rapidly  to  follow ; 
and  therefore,  if  the  surgeon  does  not 
moderate  his  pressure,  the  lens  will  sud- 
denly start  forward,  and  will  very  probably 
be  followed  by  a  gush  of  vitreous  humor. 
According  to  the  size  of  the  corneal 
wound,  and  the  degree  of  superficial 
softening  the  cataract  has  undergone, 
will  be  the  amount  of  soft  matter  the  lens 
will  leave  behind  in  passing  out  of  the 
eye.  A  small  lens  will  perhaps  escape 
entire  through  a  large  wound  ;  while  if 
the  wound  be  small,  and  the  lens  bulky 
and  much  softened  on  its  surface,  a  con- 
siderable   quantity  of  lens-matter    will 


remain  in  the  pupil  and  about  the  lips  of 
the  wound. 

Quick  union  of  the  corneal  wound, 
upon  which  so  much  of  the  success  of  the 
operation  depends,  cannot  take  place  if 
any  foreign  matter  be  allowed  to  remain 
between  its  edges  ;  all  soft  lens-matter, 
therefore,  which  may  be  sticking  there, 
must  be  carefully  removed  with  the 
scoop.  The  iris,  which  very  frequently 
protrudes,  can  he  best  returned  to  its 
position  by  means  of  the  small  spatula. 
It  is  unwise  to  dip  again  and  again  into 
the  pupil  with  the  scoop  for  the  purpose 
of  removing  every  portion  of  soft  lens 
matter.  The  capsule  cannot  be  re- 
moved by  such  means  ;  and  it  is  to  this 
that  the  fragments  very  often  adhere,  and 
a  too  free  use  of  the  scoop  is  very  likely 
to  rupture  the  hyaloid  membrane,  and 
cause  a  gush  of  vitreous  humor. 

Provided  the  lips  of  the  wound  are  in 
perfect  apposition,  and  the  iris  in  its 
proper  place— which  may  be  known  by  the 
central  position  of  the  pupil— the  capsule, 
and  any  small  portions  of  entangled  lens- 
matter,  may  safely  be  left  for  future  re- 
moval, after  the  wound  is  healed  and  all 
irritation  has  passed  away. 

When  a  gusli  of  vitreous  humor  takes 
place  at  the  moment  the  lens  passes,  the 
surgeon  must  immediately  close  down  the 
upper  lid,  lifting  it  over  the  wound  by  the 
eyelashes,  so  as  to  prevent  the  edge  of  the 
tarsus  catching  against  the  projecting 
flap  of  cornea.  Any  prolonged  examina- 
tion of  the  wound  can  only  lead  to  fresh 
escape  of  vitreous  humor.  After  a  slight 
pause,  the  sui'geon,  again  grasping  the 
lashes  of  the  upper  lid,  may  gently  raise 
it,  just  sufficiently  to  assure  himself  that 
the  flap  is  not  doubled  down,  as  frequently 
happens.  Having  ascertained  that  this 
displacement  has  not  occurred,  he  must 
be  satisfied,  and  not  wait  in  the  expecta- 
tion of  seeing  the  wound  close  ;  for  the 
constant  tendency  of  the  vitreous  humor 
to  escape  will  render  any  adjustment  of 
the  flap  impossible.  The  lids  must  at 
once  be  closed  with  strips  of  plaster  and 
a  bandage. 

Although  cases  in  which  a  small  quan- 
tity of  vitreous  humor  has  been  lost  may 
ultimately  do  well,  a  deformity  of  the 
pupil  always  remains.  It  is  large  and 
drawn  up  towards  the  wound,  and  the 
iris  forming  the  upper  margin  of  the 
pupil  retracts,  so  as  to  disappear  alto- 
gether. 

In  the  foregoing  description  of  the 
operation  by  extraction,  I  have  noticed 
some  of  the  accidents  that  are  liable  to 
occur  ;  but  there  remains  to  be  noticed 
one  more  dangerous  than  all  others, 
namely,  hemorrhage  into  the  vitreous 
chamber. 

Although  the  corneal  section  may  have 
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been  perfectly  well  made,  and  every  clue 
precaution  taken,  it  sometimes  happens 
that  a  gush  of  vitreous  humor,  usually  of 
watery  consistence,  occurs  at  the  moment 
the  lens  escapes  through  the  wound. 
Within  a  few  seconds,  or  at  the  end  of  a 
minute  or  two,  the  patient  complains  of 
severe  pain  in  the  eye,  and  blood  appears 
oozing  from  between  the  lids.  This 
oozing  does  not  take  place  until  the 
whole  cavity  of  the  eyeball  has  become 
filled  with  blood.  In  some  instances,  the 
hemorrhage  sets  in  several  hours  after 
the  operation.  Some  diseased  condition 
of  the  deep-seated  tissues  must  exist  in 
all  these  cases — a  change  of  structure  in 
the  vessels  of  the  choroid,  with  or  with- 
out serous  effusion  between  it  and  the 
retina.  I  need  hardly  say  that,  in  all 
these  instances  of  hemorrhage,  sight  is 
utterly  lost. 

A  similar  hemorrhage  sometimes  fol- 
lows the  removal  of  staphylomatous  pro- 
jections of  the  globe.  As  soon  as  the 
prominent  portion  of  the  staphyloma  has 
been  cut  off,  the  pent-up  aqueous  fluid 
and  serum,  and  the  diffluent  vitreous  hu- 
mor, gush  out  at  the  wound  ;  and  this 
sudden  removal  of  support  from  the  en- 
larged choroidal  vessels  causes  them  to 
give  way.  In  such  cases,  I  have  found 
the  whole  retina  enveloping  the  large  clot 
which  had  been  forced  out  of  the  eyeball ; 
a  proof  that  the  blood  which  had  detached 
the  retina  must  have  had  its  source  behind 
that  structure,  namely,  from  the  vessels  of 
the  choroid.1 


AFTER-TREATMENT   OF  CASES  OF  EX- 
TRACTION. 

The  prevalent  belief  that  all  operations 
for  cataract  are  likely  to  be  followed  by 
"  inflammation,"  and  that  the  great  aim 
of  the  surgeon  is  to  keep  this  down,  is  of 
course  unqualified  in  the  popular  mind  by 
any  definite  notion  as  to  the  nature  of 
this  "'inflammation,"  why  it  arises,  or 
what  parts  of  the  eye  it  involves ;  and 
many  members  of  the  profession,  Avhen 
commencing  the  study  of  eye-diseases, 
have  equally  vague  conceptions  of  the 
subject.  Let  us,  then,  examine  a  little 
into  what  takes  place  in  an  eye  after  flap- 
extraction  of  cataract.  We  will  assume 
that  the  structure  of  the  organ,  with  the 
exception  of  the  lens,  had  been  in  a 
healthy  condition,  and  that  the  operation 
has  been  skilfully  performed. 

The  cornea  has  been  divided,  by  a  clean 
cut,  to  the  extent  of  half  its  circumfer- 
ence ;  the  aqueous  fluid  has  escaped  ;  the 


1  I  published  two  cases  of  this  kind  in  the 
Lancet,  1845,  p.  623. 


lens  has  been  gently  squeezed  through  the 
pupil  ;  the  iris  is  in  contact  with  the 
hinder  surface  of  the  cornea,  the  cut  edges 
of  which  are  in  exact  apposition;  I  lie 
concave  surface  of  the  upper  lid  lies 
against  the  wound,  and  affords  it  sup- 
port. 

Within  a  few  hours — provided  the  nu- 
trition of  the  patient's  body  is  in  a  healthy 
state — adhesion  takes  place  between  the 
cut  edges  of  the  cornea.  As  this  adhesion 
becomes  firm,  the  aqueous  humor  is  re- 
tained ;  it  once  more  fills  the  anterior 
chamber,  and  defends  the  iris  from  being 
pressed  against  the  cornea.  The  slight 
irritation  to  which  the  iris  has  been  sub- 
jected, by  the  passage  of  the  lens  through 
the  pupil,  passes  off,  and  within  a  period 
longer  or  shorter,  according  to  the  consti- 
tution of  the  patient,  the  extra  quantity 
of  blood,  which  had  been  affording  repa- 
rative material  to  unite  the  wound,  ceases 
to  be  sent  thither,  and  the  cure  is  com- 
pleted. 

This  is  just  what  happens  in  accidental 
wounds  of  the  cornea.  If  the  patient  be 
at  the  time  in  a  good  state  of  health — 
the  wound  a  clean  cut,  unattended  with 
contusion- — with  no  iris  or  other  substance 
interposed  between  its  edges — and  if  the 
eye  be  carefully  kept  at  rest,  and  defended 
from  the  action  of  light  and  other  irri- 
tants— a  few  days  suffice  to  heal  the 
wound.  But  let  a  similar  injury  be  in- 
flicted on  the  eye  of  a  person  feeble  from 
age— or  of  one  reduced  to  feebleness  by 
want — or  of  one  alternately  excited  and 
depressed  by  intemperance — and  suppose 
the  first  two  patients  to  be  bled  and  re- 
stricted to  low  diet,  while  the  third  con- 
tinues his  indulgence  in  alcohol — what 
will  then  be  the  result  ?  Non-union  of 
the  wound  ;  partial  or  total  slough  of  the 
cornea  ;  and  morbid  changes  in  the  iris 
and  adjacent  tissues  ;  finally,  loss  of  the 
eye,  as  far  as  sight  is  concerned. 

And  now  let  us  apply  these  facts  to  a 
case  of  extraction.  If  the  operation  has 
been  properly  conducted,  and  all  has  gone 
well,  in  the  manner  already  described, 
healing  of  the  wound  is  the  natural  re- 
sult. No  more  blood  will  be  sent  to  it 
than  the  healing  process  requires  ;  and  as 
soon  as  the  pi'ocess  is  completed,  the  extra 
supply  will  cease. 

On  the  other  hand,  if  the  iris  has  been 
forced  into  the  wound,  a  mechanical  ob- 
stacle to  quick  union  is  thereby  estab- 
lished, and  union  must  take  place  by  a 
slower  process,  effused  lymph  agglutina- 
ting the  iris  to  the  cut  edges  of  the  cor- 
nea, and  then  gradually  drawing  them  to- 
gether. If  vitreous  humor  has  escaped 
through  the  wound,  its  edges  will  be  kept 
asunder  for  some  time,  but  Will  eventually 
unite  by  adhesion. 

If  quick  union  is  prevented  by  these  or 
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any  other  causes,  what  good  can  bleeding 
do  ?  Will  it  dislodge  the  iris  from  be- 
tween the  lips  of  the  wound  V  or,  when 
the  hyaloid  membrane  has  been  ruptured, 
will  it  prevent  the  vitreous  body  from 
protruding  where  it  meets  with  the  least  J 
resistance  ?  As  reasonably  might  we  ex- 
pect by  bleeding  to  dislodge  a  piece  of 
muscle  that  was  preventing  union  by  ly- 
ing between  the  two  ends  of  a  fractured 
bone. 

The  pain  which  not  unfrequently  sets 
in  a  few  hours  after  an  extraction  is  com- 
monly of  a  neuralgic  kind.  The  patient's 
nervous  system  has  been  excited  by  anxi- 
ety about  the  operation  itself,  or  its  re- 
sult. Bleeding  is  sure  to  increase  this 
neuralgia  ;  while  a  due  supply  of  digesti- 
ble food,  a  small  quantity  of  stimulus,  or 
a  narcotic,  will  at  once  arrest  the  neural- 
gia and  prevent  its  recurrence.  And  yet, 
only  forty  years  ago,  such  doctrines  as 
the  following  were  taught  ex  cathedra,  and 
are  still  accepted  and  followed  by  many 
in  this  country,  and  by  a  far  greater  num- 
ber of  surgeons  on  the  Continent : — that 
within  a  few  hours  after  the  operation  of 
extraction  a  quantity  of  blood  should  al- 
ways be  abstracted,  whether  pain  -come  or 
not;  that  "  from  four  to  eight  hours  after 
the  operation,  unless  pain  has  come  on 
sooner,  blood  is  again  to  be  drawn  from  a 
large  orifice," — and  yet  again,  "if  pain 
should  come  on  afterwards,  or  continue." 
For  the  first  five  days  after  the  operation 
— while  the  patient  is  being  drained  of 
blood  in  this  manner — his  diet  is  to  con- 
sist of  "nothing  but  gruel,  tea,  arrow- 
root, and  panada."1  [Such  practice  is 
certainly  unknown  anywhere  at  this  day.] 
Extraction  of  cataract  is  an  operation 
performed  on  those  who  are  past  the  mid- 
dle period  of  life,  and  one  naturally  ex- 
pects to  find  among  them  many  of  those 
conditions  of  feebleness  and  impaired 
function  which  are  incident  to  old  age. 
No  doubt  cases  occur  of  an  opposite  kind, 
in  which  the  patients  are  plethoric,  over- 
fed, over-stimulated  with  alcohol.  They 
require  to  be  "toned  down,"  and  their 
circulation  brought  into  a  more  healthy 
state.  But  then  this  should  be  done  by 
regulating  their  plan  of  living  for  several 
months  before  the  operation  is  performed  ; 
not  by  bleeding  them  just  .after,  and  thus 
placing  them  in  a  new  and  unnatural 
condition  at  a  period  so  critical. 

The  profession  is  chiefly  indebted  to 
the  late  Frederick  Tyrrell  for  the  intro- 
duction of  a  more  rational  and  simple 
method  of  treating  patients  after  extrac- 
tion and  other  operations  on  the  eye  ;  al- 
though he  did  not  so  completely  abandon 
bleeding   as    I  am    convinced  he  would 

1  Guthrie,  Lectures  on  the  Operative  Sur- 
gery of  the  Eye,  2d  edit.,  1827,  p.  347. 


have  done  had  he  been  spared  to  acquire 
firmer  faith  in  the  vis  medicatrix  naturce.1 
As  soon  as  an  operation  of  extraction 
has  been  completed,  and  the  surgeon  has 
satisfied  himself  that  the  flap  is  in  a 
proper  position,  he  should  at  once  close 
the  eye,  without  permitting  any  such 
trials  of  the  patient's  sight  as  may  safely 
be  made  after  the  removal  of  opaque  cap- 
sule, or  the  formation  of  an  artificial  pu- 
pil. Such  trials,  immediately  after  ex- 
traction, are  more  likely  to  disappoint 
than  to  satisfy  the  patient ;  for  when  the 
media  of  the  eye  have  just  been  dis- 
turbed, and  the  pupil  is  still  encumbered 
with  shreds  of  capsule,  and  perhaps  frag- 
ments of  lens  also,  objects  must  necessa- 
rily appear  to  the  patient  distorted  and 
confused  ;  whilst  the  opening  and  shut- 
ting of  the  lids  is  liable  to  displace  the 
corneal  flap.  An  assurance  from  the  sur- 
geon that  all  has  gone  well,  and  that,  to 
restore  good  sight,  time  and  patience  only 
are  needed,  will  effect  much  more  towards 
tranquillizing  the  patient  than  any  pre- 
mature experiments. 

Both  eyes  are  to  be  covered  with  pieces 
of  folded  linen,  which  are  kept  in  place 
by  a  light  bandage  passing  around  the 
head.  Some  surgeons  apply  strips  of 
plaster  across  the  lids,  instead  of  a  band- 
age ;  but  I  prefer  the  latter,  as  it  effect- 
ually excludes  light,  and  therefore  dops 
away  with  the  necessity  for  darkening  the 
room,  while  it  affords  to  the  patient  a 
sense  of  security  and  protection.  Lieb- 
reich's  bandage  is  a  great  improvement 
on  the  old  linen  blinkers  and  roller  ;  for  it 
always  keeps  in  place,  and  can  be  unfas- 
tened without  moving  the  patient's  head. 
A  little  square  of  linen  is  laid  upon  the 
closed  lids,  and  over  this  a  little  pile  of 
cotton-wool,  and  the  whole  is  then  fast- 
ened down  with  the  knitted  bandage. 

For  some  hours  after  the  operation  the 
patient  should  remain  on  the  couch,  com- 
fortably supported  with  pillows.  When 
in  bed  the  best  position  is  on  the  back ; 
but  this  is  by  no  means  to  be  insisted  on 
if  it  becomes  irksome,  or  makes  the  pa- 
tient wakeful.  That  position  is  the  best 
which  is  the  most  comfortable,  and  likely 
to  induce  sleep. 

A  narcotic  is  sometimes  needed  on  the 
first  night ;  and  in  some  persons,  espe- 
cially those  accustomed  to  opiates,  it  may 
require  to  be  repeated  for  several  nights 
in  succession  ;  but  such  cases  form  the 
exception,  not  the  rule.  Loss  of  appetite 
is  so  apt  to  follow  the  use  of  these  drugs, 
that  they  should  never  be  given  without 
manifest  necessity.  I  always  prefer  tinc- 
ture of  hyoscyamus  to  opium,  as  being  far 

1  For  much  valuable  information  on  this 
subject,  consult  vol.  ii.  of  his  Practical  Work, 
etc. 
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less  likely  to  cause  discomfort  the  next 
day,  or  to  confine  the  bowels. 

The  patient  is  of  course  to  be  thoroughly 
waited  upon,  so  as  to  be  spared  every 
unnecessary  movement  or  exertion.  Tapes 
passed  around  the  wrist  and  attached  to 
the  sides  of  the  bedstead  are  a  useful 
check  upon  sudden  movements  of  the 
hands  during  sleep. 

A  moderate  dose  of  opening  medicine, 
given  a  day  or  two  before  the  operation, 
will  obviate  the  necessity  for  teasing  the 
patient  with  purgatives  during  the  first 
few  days  succeeding  it.  Old  and  feeble 
persons,  especially  those  with  any  heart- 
disease,  are  sometimes  seriously  prostrated 
hy  being  purged  on  the  second  or  third 
day  after  the  operation,  just  when  it  is  so 
important  that  the  healing  process  should 
be  steadily  advancing. 

As  regards  diet,  patients  should  not  he 
deterred  from  taking  a  nutritious  meal  a 
suitable  time  before  the  operation  ;  and  a 
moderate  quantity  of  easily-digested  ani- 
mal food  should  be  given  on  each  follow- 
ing day.  [For  the  first  few  days,  the  food 
should  be  fluid.]  In  respect  of  stimulants, 
it  is  impossible  to  lay  down  any  absolute 
rule.  Those  accustomed  to  take  wine, beer, 
or  spirits,  must  by  no  means  be  wholly  de- 
barred from  them  at  a  time  when  the  nu- 
trient power  of  the  body  is  called  upon  to 
form  a  new  material  for  repairing  a  breach 
of  surface.  In  short,  the  surgeon's  object 
must  be  carefully  to  regulate  both  food  and 
stimulants  according  to  the  patient's  pre- 
vious habits  ;  neither  keeping  him  too 
high  nor  too  low,  but  as  near  as  possible 
up  to  the  ordinary  level  of  healthy  vigor. 

The  daily  cleansing  of  the  lids  requires 
caution  ;  the  object  not  being  to  prevent 
the  eyelashes  sticking  together,  for  their 
agglutination  forms  the  best  safeguard 
against  the  patient  prematurely  opening 
the  eye.  The  lower  lid  and  cheek  are  to 
be  cleansed  with  warm  water,  but  the  up- 
per lid  is  on  no  account  to  be  touched,  for 
under  its  shelter  lies  the  corneal  wound, 
sudden  pressure  on  which  would  induce 
great  suffering,  and  might  even  cause  the 
slightly- formed,  adhesion  of  the  flap  to 
give  way. 

The  progress  of  the  wound  towards  heal- 
ing is  to  be  judged  of  by  the  condition  of 
the  lid,  and  the  quality  of  the  secretion. 
If  the  patient  complains  only  of  an  occa- 
sional pricking,  or  a  sensation  of  grit ; 
and  if  this  can  be-traced  to  the  slight  in- 
voluntary movements  of  the  wound  against 
the  lid  ;  if  this  uneasiness  subsides  day 
by  day  ;  if  the  secretion  consists  of  tears 
alone,  or  is  mixed  with  a  little  of  the 
natural  conjunctival  mucus  ;  and  if  the 
skin  of  the  upper  eyelid  retains  its  healthy 
appearance,  and  is  free  from  redness  and 
swelling — the  surgeon  may  entertain  the 
best  hopes  that  a  good  union  is  going  on. 


An  increased  feeling  of  grit  in  the  eye, 
coining  on  after  the  lapse  of  three  or  four 
days,  and  perhaps  attended  with  neural- 
gia, would  lead  the  surgeon  to  suspect  that 
the  section  had  yielded,  and  that  prolap- 
sus iridis  had  occurred. 

The  most  unfavorable  sign  is  a  bright 
redness  and  a  swelling  of  the  upper  lid, 
which  sometimes  appear  on  the  second  or 
third  day  after  the  operation,  attended 
with  a  yellow  puriform  discharge.  These 
appearances  are  commonly  ushered  in  by 
a  restless  night,  with  headache  and  con- 
siderable depression  both  of  body  and 
mind.  When  the  lid  is  raised,  the  ocu- 
lar conjunctiva  is  found  injected,  and  so 
cedematous  that  it  overlaps  the  corneal 
margin  (chemosis^.  The  cornea  itself  is 
throughout  yellow  and  opaque,  so  that 
no  trace  of  iris  can  be  discerned  through 
it  ;  the  wound  is  gaping,  and  filled  with 
bulging  iris.  Eventually  the  whole  cor- 
nea softens,  the  flap  sloughs,  and  the  eye- 
ball shrinks. 

I  have  now  and  then  seen  this  hopeless 
state  of  things  come  on  after  an  operation, 
which  had  been  perfectly  well  performed, 
and  when  the  surgeon  had  every  reason 
to  expect  a  most  successful  result.  In 
such  cases  there  has  probably  been  some 
degeneration  of  tissue  in  the  vessels  sup- 
plying the  globe,  and  a  weak  condition  of 
the  heart  itself. 

The  time  that  should  be  allowed  to 
elapse  after  the  operation,  before  the  eye 
is  examined,  may  vary  according  to  cir- 
cumstances. In  a  healthy  patient,  when 
there  has  been  no  pain  in  the  eye,  or 
other  bad  symptom,  the  wound  may  be 
found  perfectly  united  as  early  as  the 
third  day  after  the  operation.  But,  as 
a  rule,  the  fourth  day  is  quite  soon 
enough  for  an  examination  ;  and  when- 
ever there  has  been  any  loss  of  vitreous 
humor,  so  that '  the  healing  process  has 
been  retarded,  the  fifth  will  be  the  earliest 
day  on  which  the  eye  can  be  prudently 
exposed.  Indeed,  in  an  old  or  feeble  per- 
son, a  wound  which  on  the  fourth  day  is 
going  on  well,  will  be  all  the  better  for  an- 
other day  of  rest ;  and  it  often  happens 
that  a  premature  exposure  sets  up  irrita- 
tion, and  if  the  union  be  not  firm,  favors 
the  subsequent  yielding  of  the  wound  and 
prolapse  of  the  iris. 

If  redness  of  the  upper  lid,  attended 
with  puriform  discharge,  comes  on  within 
the  first  two  or  three  days,  the  surgeon 
should  examine  the  eye  just  so  far  as  to 
obtain  a  view  of  the  lower  part  of  the 
cornea,  and  ascertain  whether  it  is  be- 
coming infiltrated  with  pus  ;  and  this  may- 
be done  without  exposing  the  wound  itself. 

It  would  be  impossible  to  detail  all  the 
appearances  which  an  eye  may  present 
when  first  examined  after  the  operation  ; 
but  it  may  be  useful  to  describe  some  of 
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the  leading  points  which  present  them-  j 
selves,  both  in  favorable  and  unfavorable 
cases. 

1.  The  cornea  may  be  transparent, 
with  the  exception  of  a  little  hazy  line 
along  the  edge  of  the  wound  ;  the  aqueous 
humor  may  have  been  re-secreted,  and  the 
plane  of  the  iris  vertical ;  the  pupil  being 
either  clear  and  black,  or  filled  with  a 
flocculent  mass  of  capsule  and  lens-mat- 
ter, accordingly  as  the  lens  has  come  out 
clean,  through  a  large  wound,  or  has 
rubbed  off  some  of  its  soft  cortical  sub- 
stance in  passing  through  a  small  one. 
Vision  may  extend  to  the  recognition  of 
large  objects,  such  as  the  fingers  of  a' 
hand  ;  or,  in  consequence  of  the  obstruc- 
tion still  remaining  in  the  pupil,  may  be 
limited  to  mere  perception  of  direct  or 
reflected  light.  Some  little  redness  of  the 
sclerotic  and  conjunctiva  will  of  course 
be  present  in  every  case,  an  additional 
supply  of  blood  having  been  sent  to  re- 
pair the  corneal  wound. 

The  appearances  above  described  are 
most  satisfactory,  and  would  encourage 
the  surgeon  to  look  forward  to  a  success- 
ful result. 

2.  The  eye  may  present  all  the  forego- 
ing appearances,  with  the  exception  of 
the  iris  being  in  contact  with  the  hinder 
surface  of  the  cornea.  This  absence  of 
anterior  chamber  arises  from  one  or  other 
of  the  following  causes  :  either  the  wound, 
although  sufficiently  united  to  keep  the 
cornea  in  its  proper  curve,  has  not  be- 
come so  consolidated  as  to  be  perfectly 
water-tight,  and  the  aqueous  humor, 
therefore,  escapes  as  fast  as  it  is  formed  ; 
or  else  this  fluid,  which  seems  to  be 
chiefly  secreted  in  the  posterior  aqueous 
chamber,  may  he  so  pent  up  there  by  the 
lens-matter  filling  the  pupil,  as  to  thrust 
the  whole  iris  forwards  against  the  cor- 
nea. In  the  former  case,  by  keeping  the 
eye  closed  for  two  or  three  days  longer, 
and  giving  the  patient  a  little  more  stim- 
ulus or  tonic,  the  wound  will  become  con- 
solidated. In  the  other  case,  the  iris  will 
slowly  recede  as  the  lens-matter  in  the 
pupil  becomes  absorbed,  but  perhaps  will 
not  quite  resume  its  vertical  position  un- 
til the  capsule  at  a  later  period  shall  have 
been  broken  through  with  a  needle. 

It  occasionally  happens  -that  although 
the  corneal  wound,  when  examined  on 
the  fourth  or  fifth  day,  appears  well 
united,  it  subsequently  gives  way  a  little 
at  some  point,  and  allows  a  small  portion 
of  the  iris  to  protrude,  so  as  to  cause 
slight  displacement  of  the  pupil. 

3.  The  eye  may  be  found  in  the  follow- 
ing state  :  the  cornea  clear,  the  section 
gaping,  and  blocked  up  with  iris,  the  lat- 
ter having  prolapsed  into  the  wound,  after 
being  adjusted  at  the  operation,  and  no 
union  between  the  two  structures  having 


occurred,  in  consequence  of  the  feeble 
condition  of  the  patient.  In  these  cases 
the  parts  on  the  lourth  day  after  the  ope- 
ration may  appear  almost  as  if  the  wound 
had  been  just  inflicted.  Chronic  inflam- 
mation is  sure  to  be  set  up,  and  is  often 
attended  with  neuralgia.  In  non-union 
of  this  kind,  it  is  sometimes  good  practice 
to  keep  the  eye  uninterruptedly  closed  for 
five  or  six  days  after  the  first  examina- 
tion, provided  the  healthy  appearance  of 
the  lids,  and  the  absence  of  puriform  se- 
cretion, give  assurance  that  the  healing 
process  is  advancing. 

4.  Still  more  unfavorable  than  the  ap- 
pearances above  described  are  the  follow- 
ing :  in  addition  to  a  gaping  section  and 
prolapsus  iridis,  a  cornea  hazy  through- 
out, so  that  the  iris  cannot  be  clearly  dis- 
cerned ;  the  edges  of  the  wound  thick- 
ened, opaque,  and  creamy-looking ;  the 
sub-conjunctival  tissue  infiltrated  with 
serum,  and  the  conjunctiva  itself  reddened 
and  elevated  (chemosis). 

These  local  changes  have  usually  been 
ushered  in  with  pain  in  the  e3re  and  head, 
restlessness,  and  depression.  Extreme 
care  is  necessary  to  treat  a  patient  under 
such  circumstances.  Narcotics  will  pro- 
babby  be  required  at  night ;  of  these  hyo- 
scyamus  is  the  best,  and  bark  and  ammo- 
nia are  almost  sure  to  render  good  service 
in  keeping  up  the  appetite  and  restoring 
vigor  to  the  flagging  circulation.  The 
diet  will  require  the  most  careful  manage- 
ment, so  as  to  insure  a  sufficiency  of 
nourishment  being  taken  without  oppress- 
ing the  stomach  ;  above  all,  the  regulation 
of  the  supply  of  stimulants — wine  or  beer 
— will  demand  much  judgment  on  the 
part  of  the  surgeon,  so  that  the  patient's 
powers  may  be  raised  and  sustained,  with- 
out causing  irritability  and  subsequent 
depression.  But  it  will  sometimes  hap- 
pen, in  spite  of  care  and  skill,  that  such 
cases  as  these  will  terminate  in  closure  of 
the  pupil,  with  wasting  and  softening  of 
the  whole  globe. 

Although  it  is  so  important,  after  the 
operation  of  extraction,  to  defend  the  pa- 
tient from  strong  light  for  several  days, 
there  is  no  necessity  for  closing  shutters, 
and  drawing  curtains  closely  round  the 
bed,  if  the  patient's  eyes  have  been  ban- 
daged in  the  manner  I  have  described. 
Very  moderate  shading  of  the  room  is 
then  sufficient,  and  thorough  ventilation 
is  most  beneficial ;  for  due  aeration  of 
the  patient's  blood  is  essential  to  the  heal- 
ing process. 

Prolapsus  iridis. — If  the  corneal  section, 
instead  of  uniting  by  adhesion,  has  un- 
dergone that  slower  process  of  closure 
which  takes  place  when  a  portion  of  iris 
is  interposed  between  the  edges  of  the 
wound,  the  prolapsus  continues  for  some 
time  to  be  a  source  of  irritation.    It  should 
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not,  however,  be  too  hastily  interfered 
with  ;  for,  in  healthy  subjects,  it  usually 
wastes  and  flattens  down  by  slow  degrees. 
Sometimes,  however,  instead  of  dimin- 
ishing in  this  manner,  it  becomes  dis- 
tended into  a  little  vesicle,  in  consequence 
of  the  accumulation  of  aqueous  humor 
behind  it.  If  the  prolapsus  fills  up  nearly 
the  whole  extent  of  the  wound,  the  cor- 
neal flap  may  be  tilted  forward  in  such  a 
manner  as  to  form  an  obtuse  angle  with 
the  lower  portion,  the  base  of  the  flap 
being  marked  by  a  transverse  crease,  ex- 
tending quite  across  the  cornea  from  one 
angle  of  the  wound  to  the  other.  As  the 
process  of  contraction  in  the  prolapsed 
iris  goes  on,  the  edges  of  the  corneal 
wound  are  gradually  drawn  together,  the 
transverse  crease  disappears,  and  the 
natural  curve  of  the  cornea  is  eventually 
restored. 

If,  however,  instead  of  diminishing, 
the  prolapsus  remains  as  a  large  and 
prominent  vesicular  projection  several 
weeks  after  the  operation,  means  must  be 
taken  to  induce  it  to  contract.  In  many 
cases  it  is  sufficient  to  puncture  it  with  a 
broad  needle,  and  when  the  aqueous  hu- 
mor distending  it  has  escaped,  to  touch 
the  collapsed  iris  very  lightly  with  a  point 
of  nitrate  of  silver.  The  eye  must  then 
be  kept  closed  for  a  day  or  two.  Should 
the  prominence  reappear,  the  application 
of  nitrate  of  silver  may  require  to  be  re- 
peated ;  but  it  must  never  be  used  except 
with  a  light  hand,  a  single  touch  being 
sufficient  to  whiten  the  surface. 

Fistulous  wound.- — If  a  case  be  not  well 
watched  for  several  months  after  the  op- 
eration of  extraction,  the  wound  may  be- 
come fistulous.  This  is  an  extremely 
rare  occurrence  ;  so  rare,  indeed,  as  to  be 
unnoticed  by  most  of  the  authors  on  oph- 
thalmic surgery.  On  this  account,  I  will 
relate  two  cases  which  occurred  under  my 
own  observation.  In  the  first  case,  I 
could  not  quite  satisfy  myself  as  to  whether 
the  fistula  resulted  wholly  from  defective 
repair  of  the  original  wound  made  in  ex- 
traction, or  whether  it  was  the  conse- 
quence of  a  puncture  I  made  in  a  very 
troublesome  vesicular  prolapsus. 

In  the  second  case,  the  prolapsed  iris 
gave  way  spontaneously,  many  months 
after  extraction,  when  the  cure  might 
have  been  considered  complete. 

1.  Captain  G-.,  aged  seventy-six,  was  ope- 
rated on  by  extraction  in  the  right  Hye,  No- 
vember 18,  1854.  Nothing  untoward  occurred 
during  the  operation,  and  although  a  small 
portion  of  iris  subsequently  prolapsed  .into  j 
the  wound,  there  was  every  reason  to  expect 
that  its  contraction  and  solidification  would 
take  place  in  the  usual  manner.  By  the  end 
of  the  month,  however,  the  prolapsus,  instead 
of  flattening  down,  became  distended  at  one 


spot  into  a  little  vesicle.  Meantime  the  pupil 
had  of  course  become  somewhat  drawn  up- 
wards, and  it  was  also  obscured  by  a  hazy 
condition  of  the  flap ;  the  lower  half  of  the 
cornea  always  retaining  its  perfect  transpa- 
rency. On  January  19,  1855,  the  vesicle  still 
existed,  and  the  anterior  chamber  had  never 
been  restored  since  the  operation,  the  iris  ly- 
ing in  contact  with  the  cornea.  It  appeared 
to  me,  therefore,  that  at  some  part  of  the 
cicatrix  a  minute  aperture  must  exist  which 
allowed  the  aqueous  humour  slowly  to  exude. 
I  punctured  the  vesicle  with  a  cutting-needle, 
and  touched  the  collapsed  surface  with  a  fine 
point  of  nitrate  of  silver.  Three  days  later, 
I  again  touched  it  in  the  same  manner.  Af- 
ter a  time  the  vesicle  again  became  promi- 
nent; and  on  February  1,  by  the  aid  of  a 
lens,  I  distinctly  recognized  the  existence  of 
a  fistulous  opening  at  its  summit.  The  aper- 
ture was  as  minute  as  the  section  of  a  human 
hair,  but  pressure  on  the  globe  caused  an 
escape  of  aqueous  fluid  to  be  distinctly  per- 
ceived. I  now  coated  a  fine  hair-like  probe 
with  a  thin  film  of  nitrate  of  silver,  passed  it 
quite  into  the  minute  fistulous  track,  and 
then  kept  the  eye  closed  for  several  days. 
Meantime  the  patient's  diet  and  allowance  of 
stimulants,  which  had  been  liberal  from  the 
first,  were  increased.  March  12,  the  vesicle 
had  flattened  down,  but  slight  oozing  from 
the  fistula  still  continued.  Nitrate  of  silver 
on  the  fine  probe  was  twice  repeated,  at  an 
interval  of  some  days.  By  the  end  of  May 
the  cicatrix  of  the  wound  was  quite  flat,  but 
a  very  slight  oozing  of  aqueous  humour  still 
continued  ;  so  slight,  indeed,  that  some  little 
accumulation  took  place  in  the  anterior  cham- 
ber, so  that  the  iris  and  cornea,  although  very 
close  together,  were  not  in  actual  contact. 

It  was  now  evident  that  it  would  eventually 
be  necessary  to  draw  the  pupil  downwards, 
from  behind  the  hazy  portion  of  cornea  ad- 
joining the  cicatrix,  and  so  bring  it  opposite 
the  clear  portion  below.  But  of  what  avail 
would  this  be,  unless  the  fistula  could  be 
closed  ?  It  appeared  to  me  that  by  at  once 
performing  this  displacement  of  the  pupil,  a 
double  object  might  be  attained,  and  that 
the  wound  made  at  the  lower  part  of  the  cor- 
nea would  for  a  time  effectually  drain  off  the 
aqueous  humor,  diverting  it  altogether  from 
the  fistula,  which  would  thus  be  placed  in  a 
condition  favorable  to  closure.  Accordingly, 
on  May  30,  I  made  an  opening  at  the  lower 
part  of  the  cornea  with  a  broad  needle  ;  caught 
the  lower  edge  of  the  pupil  with  a  blunt  hook, 
and  drew  out  and  cut  off  a  very  small  portion 
of  iris.  An  excellent  pupil  resulted.  Ten 
days  after  the  operation,  I  was  much  pleased 
to  find  the  fistula  closed  and  the  aqueous  hu- 
mour completely  retained,  and  this  after  a 
lapse  of  more  than  six  months  from  the  per- 
formance of  extraction.  Two  years  later  the 
patient  was  still  enjoying  excellent  vision, 
both  for  far  and  near  objects,  reading  the 
editorial  articles  in  the  Times  with  a  glass  of 
two  inches  and  a  half  focus. 

In  the  foregoing  case  I  had  been  induced, 
by  special  considerations,  to  perform  extrac- 
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tion  at  a  very  late  period  of  the  year ;  and 
the  winter,  which  soon  afterwards  set  in,  was 
unusually  cold  and  protracted.  It  will  long 
be  remembered  as  the  terribly  severe  winter 
of  the  Crimean  campaign.  No  doubt  the  low 
temperature  contributed  to  lessen  the  repara- 
tive power  of  so  old  a  person ;  and  the  long 
continuance  of  frost  and  cutting  winds,  which 
kept  him  confined  to  the  house  till  May,  de- 
prived him  of  the  invigorating  influence  of 
exposure  to  the  open  air. 

2.  An  elderly  woman,  from  whose  left  eye 
I  had  extracted  a  cataract  in  1857,  came  to 
me  two  years  afterwards,  complaining  that 
the  sight  of  this  eye,  which  had  been  very 
good  ever  since  the  operation,  had  within  a 
few  weeks  begun  to  fail.  On  carefully  exam- 
ining the  eye,  I  observed  that  near  the  mid- 
dle of  the  cicatrix,  which  was  rather  broad  in 
consequence  of  some  slight  prolapsus  iridis 
having  followed  the  operation,  there  was  a 
minute  fistula,  through  which  the  aqueous 
humour  was  slowly  oozing.  The  anterior 
chamber  was  nearly  full,  and  the  plane  of 
the  iris  almost  vertical,  the  escape  through 
the  very  minute  aperture  being  counterbal- 
anced by  the  secretion  of  fresh  fluid.  The 
fistula  was  so  minute  that  it  might  easily 
have  escaped  notice,  and  it  was  only  by  ab- 
sorbing the  moisture  adjacent  to  it  with  a  bit 
of  blotting-paper,  and  protecting  it  from  the 
trickling-down  of  the  tears,  that  the  welling- 
up  of  the  aqueous  humor  could  be  positively 
demonstrated.  I  had  no  doubt  that  this  fis- 
tula was  of  very  recent  formation,  for  others 
wise  the  patient  would  not  have  enjoyed  such 
good  sight  as  had  existed  until  within  a  few 
weeks  of  her  coming  to  me.  Probably  the 
cicatrix  had  always  been  thin  and  tense,  and 
now  from  some  accidental  cause  it  had  given 
way  at  the  weakest  point. 

At  first  I  tried  the  effect  of  touching  the 
fistulous  orifice  with  a  fine  probe  coated  with 
nitrate  of  silver.  This  was  done  twice,  and 
for  a  few  days  after  the  second  application  it 
appeared  to  have  been  successful ;  but  again 
the  little  channel  opened  itself.  I  then  made 
a  counter-puncture  with  a  broad  needle  at 
the  lower  part  of  the  cornea,  and  let  out  the 
aqueous  humour,  having  just  before  again 
introduced  the  fine  probe  coated  with  nitrate 
of  silver  into  the  fistulous  orifice.  The  lids 
were  kept  in  contact  with  strips  of  plaster. 
A  week  later  the  fistula  was  completely 
closed,  and  sight  was  improving^1 

These  fistula?  of  the  cornea  are  likely 
to  be  overlooked,  on  account  of  their 
extreme  minuteness  ;  for  their  aperture 
is  sometimes  no  larger  than  the  section 
of  a  human  hair,  and  the.  quantity  of 
fluid  oozing  out  is  small  in  proportion. 
The  fistula  of  course  allows  a  constant 
escape  of  aqueous  humor,  and  the 
anterior  chamber  becomes  obliterated, 
the  iris  lying  in  contact  with  the  cornea. 
This  drain  of  aqueous  humor,  if  unchecked, 

1  This  case  was  reported  in  the  Medical 
Times  and  Gazette  for  August  27,  1859. 


seems  to  exert  some  peculiarly  exhausting 
influence  upon  the  eye,  for  in  all  the 
cases  I  have  seen  in  which  fistulse  of  the 
cornea  had  existed  for  several  years,  all 
useful  vision  had  become  extinct. 

There  are  certain  points  connected  with 
the  operation  of  flap  extraction  which 
may  seem  to  have  required  notice  before 
the  operation  itself  was  described  ;  but  it 
appeared  preferable  to  reserve  them  for 
later  consideration,  because  they  can  be 
properly  appreciated  by  those  only  who 
have  already  made  theselves  acquainted 
with  the  details  of  the  operation. 

Inasmuch  as  extraction  is  performed 
upon  persons  more  or  less  aged,  it  must 
often  happen  that  the  constitution  of 
such  patients  has  been  damaged  by 
various  forms  of  acute  or  chronic  disease 
before  they  come  under  our  care  as  the 
subjects  of  cataract ;  so  that  we  cannot 
expect  to  find  them  by  any  means  in  as 
favorable  a  condition  for  undergoing  an 
operation  as  those  whom  we  are  in  the 
habit  of  treating  for  many  other  surgical 
affections.  There  are,  however,  certain 
conditions  which  would  either  wholly 
contra-indicate  extraction  of  cataract,  or 
would  cause  us  to  undertake  the  operation 
onby  after  the  most  careful  preliminary 
examination,  and  unusual  precautions 
against  the  more  pressing  difficulties  of 
the  case. 

1.  Extensive  heart-disease  is  of  all 
complications  the  most  unfavorable  ;  for, 
by  enfeebling  the  supply  of  blood  to  the 
peripheral  tissues  of  the  body,  it  lessens 
the  probability  of  a  quick  union  of  the 
corneal  wound. 

2.  Violent  cough,  if  occurring  in  suffo- 
cative paroxysms,  would  also  greatly 
imperil  the  success  of  the  operation  ; 
partly  by  the  unavoidable  restlessness 
and  frequent  change  of  posture,  and 
partly  by  the  straining  and  shaking  of 
the  eye,  which  may  disturb  the  wound, 
and  induce  prolapsus  of  the  iris. 

3.  Fat  and  flabby  persons  have  much 
less  reparative  power  than  those  who  are 
thin.  Dry  and1  wrinkled,  but  still  vigorous 
old  people— such  as  are  popularly  termed 
"  wiry" — are  of  all  others  the  best 
adapted  to  undergo  extraction. 

4.  Certain  morbid  conditions  tend  to 
render  the  operation  in  various  ways 
difficult,  although  they  by  no  means  for- 
bid its  performance.  Total  deafness,  and 
deaf-dumbness,  for  instance,  in  a  great 
measure  remove  the  patient  from  control ; 
but  I  have  successfully  operated  on 
patients  under  both  these  disadvantages. 

5.  Mere  old  age  does  not  contra-indi- 
cate extraction ;  for  one  occasionally 
meets  with  persons  of  advanced  years 
whose  bodily  functions  are  performed  with 
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surprising  regularity.1  Commonly,  how- 
ever, the  reparative  power  of  the  cornea 
is  impaired  after  seventy. 

6.  If  cataract  is  equally  advanced  in  both 
eyes,  and  both  appear  equally  well  suited 
for  operation,  ought  we  to  extract  both 
lenses  at  one  sitting  ?  On  this  question 
much  difference  of  opinion  exists.  My  own 
judgment  is  decidedly  in  favor  of  opera- 
ting on  one  eye  only  at  a  time.  We  learn 
much  by  watching  the  progress  of  a  case 
after  operation,  and  often  see  how,  by 
this  or  that  precaution,  or  course  of  treat- 
ment, a  difficulty,  or  a  bad  result  might 
have  been  avoided.  We  operate,  for  in- 
stance, on  a  depressible  patient  during 
very  hot  weather,  and  find  him  utterly 
overcome  and  prostrated  by  it,  perhaps  to 
such  an  extent  as  to  induce  non-union  of 
the  wound,  or  even  partial  slough  of  the 
cornea.  Were  this  to  occur  after  we  had 
operated  on  one  eye  only,  Ave  should  learn 
experience  by  the  result,  and  take  care  to 
select  a  cooler  season  of  the  year  for  ope- 
rating on  the  other  eye. 

Or  our  patient  may  have  deceived  us  as 
to  his  previous  habits.  He  may  for  years 
have  been  accustomed  to  take  large  quan- 
tities of  stimulants,  and  our  first  opera- 
tion may  have  failed  because  we  had  not 
kept  up  his  reparative  powers  sufficiently 
by  artificial  aids.  Having  learned  the 
truth  too  late  to  save  the  first  eye,  we 
might  be  able,  by  adopting  a  different  plan 
of  after-treatment,  to  save  the  second. 

Without  unnecessarily  multiplying  illus- 
trations, I  may  say  that  by  operating  on 
one  eye  at  a  time  we  secure  to  ourselves 
the  advantage  of  making  our  first  opera- 
tion a  means  of  invaluable  instruction 
with  respect  to  the  second  ;  while,  at  the 
same  time,  the  effort  of  nature  in  repairing 
a  single  corneal  wound  is  of  course  less 
than  is  required  for  the  repair  of  a  second 
wound  of  equal  extent. 

7.  Ought  we  to  operate  when  a  cataract 
is  fully  formed  in  one  eye,  while  the  other 
is  either  free  from  cataract,  or  only  slightly 
impaired  by  its  existence  in  an  early  stage  ? 

Exceptional  circumstances  may  make  it 
desirable  in  such  a  case  to  operate  on  a 
cataractous  eye  ;  but  in  the  great  major- 
ity of  cases  it  will  be  proper  to  wait  until 
cataract  is  fully  established  in  the  other. 
Of  course,  after  the  extraction  of  the 
crystalline  lens,  a  convex  glass  becomes 
necessary,  to  compensate  for  that  portion 
of   the  optical  apparatus  of   the   organ 

1  Such,  was  the  case  with  a  gentleman  of 
eighty-six,  upon  whom  I  operated  by  extrac- 
tion. I  could  really  detect  in  him  no  organic 
defect  whatever,  and  he  lived  six  years  after 
the  operation,  in  the  enjoyment  of  excellent 
health  and  good  sight.  He  then  suddenly 
fell  ill,  became  jaundiced,  and  died  after  a 
few  days'  confinement  to  his  bed. 
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which  has  been  taken  away  ;  and  it  is  al- 
most, if  not  quite,  impossible  so  to  adjust 
any  mechanical  aids  as  to  make  the  ope- 
rated and  the  unoperated  eye  work  well 
together.  Each  eye,  taken  separately, 
may  be  good  ;  but  there  is  a  want  of  har- 
mony between  them  which  can  never  be 
be  reconciled. 

8.  The  last  question  to  be  considered 
is,  whether  any  particular  time  of  the 
year  is  to  be  preferred  for  the  perform- 
ance of  extraction  ?  As  far  as  the  mere 
operation  itself  is  concerned,  I  know  of 
no  period  being  positively  contra-indi- 
cated, except  the  extremes  of  hot  and 
cold  weather.  Severe  cold  acts  unfavor- 
ably on  old  people  by  retarding  the  cir- 
culation of  blood  in  their  capillaries ; 
while  extreme  heat  enfeebles  the  action 
of  the  heart,  especially  when  it  happens 
— as  is  so  common  in  old  age — that  some 
organic  change  has  already  taken  place  in 
it.  The  only  time  which  I  systematically 
avoid  for  performing  extraction  is  during 
that  sultry  weather  which  sometimes 
visits  vis  in  July  and  August. 

But  one  has  to  consider  not  merely  the 
operation  itself;  the  period  of  complete 
repair  and  convalescence  is  equally  impor- 
tant. It  is  of  the  utmost  consequence 
that  a  patient  who  has  gone  through  the 
confinement  and  the  mental  anxiety  in- 
separable from  so  important  an  operation 
as  that  for  cataract  should  at  the  earliest 
possible  period  enjoy  the  invigorating  in- 
fluence of  change  of  air ;  and  nothing 
tends  so  much  to  prolong  that  condition 
of  chronic  ophthalmia,  which  sometimes 
follows  extraction,  as  too  long  a  confine- 
ment to  the  sick  room.  A  few  days  of 
careful  exposure  to  the  fresh  air  during 
genial  weather  equally  improves  the  eye 
and  the  patient's  general  health.  It  is, 
therefore,  of  importance  so  to  time  the 
operation  that  the  period  of  convalescence 
may  coincide  with  the  finer  season  of  the 
year ;  and  this  can  only  be  done  by 
choosing  the  spring  and  early  summer  for 
the  operation  :  April,  May,  and  June  are, 
therefore,  the  best  months  to  select  for 
extraction,  although  the  later  summer 
months  may  be  chosen,  provided  the 
weather  be  not  sultry  and  oppressive. 


RECTILINE Alt   EXTRACTION. ' 

This  operation  is,  as  I  have  already 
observed,  a  modification  of  that  invented 

1  I  have  taken  the  liberty  of  using  the 
word  "rectilinear,"  instead  of  "linear"  (the 
term  by  which  Graefe  designated  his  opera- 
tion), because  the  wound  made  in  the  cornea 
is  a  straight  one,  in  contradistinction  to  that 
of  a  flap  extraction,  which  also  forms  a  line, 
but  a  curved  one. 
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by  Gibson. '  He  advised  that  soft  cataracts 
should  be  freely  broken  up  with  a  needle, 
and  that  after  inflammation  had  subsided 
— in  three  or  four  weeks — a  small  incision 
should  be  made  in  the  cornea,  and  the 
broken-up  lens  removed  with  a  scoop. 
As  the  true  principles  which  regulate 
absorption  of  a  cataract  in  its  natural 
position,  when  its  tissue  has  been  carefully 
broken  into  with  a  needle,  became  better 
understood,  Gibson's  operation  fell  into 
disuse.  The  fallacy  of  his  procedure  was 
revealed  by  the  words  "  after  inflammation 
had  subsided."  If  by  breaking  up  all 
the  lens  at  once  inflammation  was  set  up, 
the  proper  practice  would  have  been  at 
once  to  evacuate  the  lens-matter  which 
was  the  cause  of  the  inflammation. 
Either  do  this,  or  adopt  the  slower  but 
safer  course  of  only  disintegrating  the  lens 
sufficiently  to  induce  the  absorbing  pro- 
cess, without  throwing  the  bulk  of  it 
into  the  anterior  chamber  all  at  once. 

Graefe's  operation2  was  the  following. 
After  having  dilated  the  pupil  with 
atropine,  he  made  a  straight  vertical  in- 
cision, two,  two  and  a  half,  or  three  lines 
long,  through  the  cornea,  not  at  its 
margin,  but  about  aline  nearer  its  centre. 
Such  a  "linear"  wound,  he  remarked, 
would  heal  more  readily  than  a  flap 
wound,  and  would  involve  less  risk  of 
prolapsus  iridis.  But,  on  the  other  hand, 
a  rectilinear  wound  does  not  gape,  and  it 
therefore  requires  more  manipulation  to 
evacuate  the  pulpy  lens-matter.  Through 
the  wound  he  passed  in  a  small  fleam- 
shaped  cystitome,  and  with  it  broke  up 
the  capsule  and  the  substance  of  the 
softened  lens.  Then  a  scoop  was  intro- 
duced into  the  midst  of  the  pulpy  mass, 
the  wound  was  made  to  gape,  by  pressing 
the  instrument  against  its  edge,  and  the 
broken-up  lens-matter  escaped  along  the 
groove. 

"Linear  extraction"  was  not  proposed 
by  Graefe  as  a  substitute  for  the  older 
flap  operation.  He  considered  it  to  be 
specially  suitable  to  cases  of  fluid  lens, 
the  corneal  wound  being  made  about  two 
lines  long  ;  or  when  the  lens  was  almost 
of  a  pulpy  consistence,  rather  a  longer 
incision  being  then  required.  "When  the 
lens  had  retained  the  normal  consistence 
of  adult  life,  and  still  more  when  -in  old 
age  it  had  acquired  increased  hardness,  he 
considered  the  operation  contra-indicated. 

In  consequence  of  these  limitations  of 
the  operation  being  disregarded,  and  its 
being  applied  to  cases  of  firm  cataract,  it 
soon  fell  into  discredit.  I  knew  of  many 
eyes  being  lost   after  linear    extraction 

1  Practical  Observations  on  an  Artificial 
Pupil,  with.  Remarks  on  the  Extraction  of 
Soft  Cataracts,  1811. 

2  Archiv  fur  Ophthalmologic,  ii.,  217,  1855. 


which,  from  the  skill  of  the  operators,  I 
have  no  doubt  would  have  been  saved  if 
treated  by  them  on  the  slow  but  safe  plan 
of  solution  in  situ,  or  by  flap  extraction. 

Removal  of  cataract  by  suction. — In  1847 
Laugier  announced  a  quick  and  easy 
method  of  removing  softened  cataracts 
by  suction;  "par  aspiration,"  as  he 
termed  it.  He  thrust  a  sort  of  canula 
through  the  sclerotic  into  the  substance 
of  the  lens,  and  then  professed  to  draw 
out  the  contents  of  the  capsule  by  means 
of  a  piston.'  A  less  dangerous  mode  of 
operating  was  soon  afterwards  proposed 
by  Blanchet,  who  employed  a  canula  and 
syringe  somewhat  similar  to  Laugier's, 
but  with  the  much  safer  modification  of 
introducing  the  canula  through  a  wound 
in  the  cornea.  Suction  fell  into  disuse, 
until  it  was  revived,  under  a  much  more 
delicate  and  skilful  form,  by  Teale,2  in 
1863.  With  two  needles  he  tore  up  the 
capsule  ;  then  made  a  small  wound  in  the 
cornea,  through  which  he  introduced  a 
flattened  canula,  or  curette,  into  the 
body  of  the  lens.  A  flexible  tube  at- 
tached to  the  curette  terminated  at  the 
other  end  in  a  mouth-piece,  and  the 
operator  gentry  sucked  out  the  softened 
lens-matter.  A  syringe  has  sometimes 
been  substituted  for  the  tube.  The  reader 
will  at  once  see  that  this  must  needs  be  a 
very  delicate  proceeding,  and  that  if  a  too 
great  power  of  suction  be  employed, 
serious  mischief  to  various  tissues  of  the 
e}-e  may  ensue. 

However  applicable  to  the  cataracts  of 
adults  suction  may  prove  to  be,  it  is  quite 
uncalled  for  in  the  congenital  cataracts 
of  infants.  As  I  have  already  observed 
(p.  124)  a  lens  freely  broken  up,  and  even 
to  a  considerable  extent  displaced  into 
the  anterior  chamber,  does  not  at  that 
early  age  set  up  irritation  ;  and  in  a  few 
months  every  trace  becomes  absorbed 
and  disappears. 

SCOOP  EXTRACTION. 

In  many  cases  of  cataract  it  is  impos- 
sible to  determine  absolutely  to  what  ex- 

1  Annales  d'Oculistique,  vol.  xvii.,  p.  29. 
Laugier's  operation  gave  occasion  to  a  paper 
war,  which  soon  grew  into  formidable  propor- 
tions. First  he  was  charged  with  having 
plagiarised  his  operation  from  some  Italian 
surgeon  ;  then  an  angry  combatant  declared 
that  the  Italian  was  himself  hut  a  plagiarist, 
and  had  been  anticipated  by  the  Arabians 
of  the  middle  ages.  Overlooking  the  fact  that 
the  Arabians  did  not  know  what  a  cataract 
was,  nor  where  it  was,  their  modern  cham- 
pion quoted  Arabic  and  even  Hebrew  to  prove 
their  claims  to  priority  of  discovery.  (See 
Annales,  vols,  xvii.,  xviii.,  xx.,  and  xxiv.) 

2  Ophthalmic  Hospital  Reports,  vol.  iv.,  p. 
197. 
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tent  the  softening  process  may  have  ex- 
tended, and  what  amount  of  hard  nu- 
cleus may  still  remain.  It  often  hap- 
pened, therefore,  that  the  surgeon  who 
had  commenced  the  rectilinear  operation 
in  the  belief  that  the  whole  lens  was 
pulpy,  found  himself  embarrassed  by  a 
linn  nucleus  of  considerable  size.  The 
removal  of  this  mass  required  so  much 
mechanical  interference,  that  the  iris  be- 
came bruised  and  injured,  and  also  frag- 
ments of  lens  might  remain  behind  the 
iris  and  set  up  the  most  serious  irritation. 
These  and  other  complications  seem  to 
have  led  G-raefe  to  devise  a  mode  of  ope- 
ration whereby  the  iris  might  be  saved 
from  injurious  pressure,  and  at  the  same 
time  additional  room  might  be  made  for 
removing  even  a  firm  nucleus  through  a 
corneal  wound  smaller  than  that  made  in 
an  ordinary  flap  extraction.  The  result 
of  these  attempts  was  the  operation  of 
scoop  extraction. 

And  here  I  would  observe  that,  what- 
ever may  be  the  final  verdict  which,  after 
more  extended  experience,  may  await  the 
operation  of  scoop  extraction,  its  inven- 
tion is  wholly  due  to  Graefe,  who  to  a 
great  degree  has  been  deprived  of  the 
merit  of  having  originated  it.1 

There  is  no  doubt  that  one  of  the  chief 
causes  of  failure  after  a  well-performed 
flap  extraction,  is  the  occurrence  of  pro- 
lapsus iridis,  and  by  the  iridectomy  pro- 
posed by  Graefe  all  possibility  of  this  was 
of  course  avoided.  At  the  same  time 
ample  room  was  made  for  the  removal  of 
a  large  and  solid  nucleus,  and  through  a 
less  gaping  wound  than  the  crescentic  in- 
cision of  flap  extraction.  By  the  use  of  a 
scoop  to  draw  out  the  nucleus,  all  pres- 
sure on  the  globe  was  rendered  unneces- 
sary. 

Scoop  exti-action  seems  most  suitable 
to  those  cataracts  which  are  in  an  inter- 
mediate condition  between  the  semi-fluid 
state  which  admits  of  a  complete  evacua- 
tion through  a  rectilinear  incision,  and 
the  hardness  of  those  in  which  little  or  no 
superficial  change  has  taken  place. 

From  the  diminished  risk  of  escape  of 
vitreous  humor,  during  scoop  extraction, 
in  consequence  of  the  smaller  corneal 
wound  and  the  absence  of  pressure  on 
the  globe,  the  vomiting  which  so  often 
follows  the  use  of  chloroform  is  of  less 
consequence  than  in  flap  extraction  ;  and 
therefore  it  may  be  administered  in  ope- 
rations with  the  scoop,  although  in  Tery 
quiet  patients  it  may  not  be  necessary. 

The  lids  being  well  sepai-ated  with  a 
spring  speculum,  the  surgeon  fixes  the 
globe,  by  nipping  up  a  fold  of  ocular  con- 

1  The  operation  was  very  fully  described 
by  him  in  the  fifth  volume  of  the  Archiv  far 
Ophthalmologic,  pp.  3  56-173,  1859. 


junctiva  below  the  cornea.  lie  then  passes 
in  a  lance-knife  at  the  upper  edge  of  the 
cornea  close  to  its  junction  with  the  scle- 
rotic.1 Next  a  forceps  is  passed  in  at  the 
wound,  a  portion  of  iris  seized,  drawn 
out,  and  cut  off.  The  cystitoine  is  then 
used  to  lacerate  the  anterior  capsule, 
which  should  be  done  to  the  full  extent  of 
the  now  enlarged  pupil.  Lastly,  the 
scoop  is  insinuated  behind  the  upper  edge 
of  the  nucleus,  and  carried  on  until  the 
beak  of  the  instrument  has  passed  just 
beyond  the  lower  edge.  The  entire  nu- 
cleus is  then  gently  drawn  out. 

This  sliding  of  the  scoop  behind  the 
lens  is  the  act  of  the  operation  which  re- 
quires the  most  care,  for  by  rudely  thrust- 
ing the  instrument  too  much  backwards, 
its  point  might  be  made  to  break  through 
into  the  vitreous  humor.  The  surgeon 
must  bear  in  mind  the  convexity  of  the 
hinder  face  of  the  lens,  and  give  to  the 
beak  of  the  scoop  a  corresponding  curved 
sweep. 

It  will  depend  upon  the  degree  of  soft- 
ening which  the  surface  of  the  lens  has 
undergone,  how  much  pulpy  lens-matter 
will  remain  behind  after  the  nucleus  has 
been  drawn  out.  As  much  of  this  pulp 
as  can  be  got  away  without  risk  of  break- 
ing into  the  vitreous  humor  should  be  re- 
moved ;  but  provided  no  solid  nodules 
remain,  the  surgeon  need  not  be  over 
anxious  to  get  out  every  particle  of  soft 
matter.  Each  reintroduct  ion  of  the  scoop 
tends  in  some  degree  to  irritate  the  edges 
of  the  corneal  wound,  and  there  is  always 
the  risk  I  have  adverted  to  of  breaking 
through  with  the  instrument  into  the  vi- 
treous humor.  The  corneal  incision  be- 
ing left  clear  of  any  lens-matter,  the  band- 
age may  be  applied  over  both  eyes,  as 
after  flap  extraction. 

On  examining  the  eye  for  the  first  time, 
the  surgeon  will  sometimes  find  that  the 
whole,  or  nearly  the  whole,  of  the  en- 
larged pupil  is  filled  with  a  flocculent  or 
pulpy  mass  ;  but  provided  the  wound  be 
united,  and  the  cornea  clear,  this  obstruc- 
tion of  the  pupil  need  not  disquiet  him. 
All  will  in  time  become  absorbed,  or  if 
any  considerable  quantity  should  eventu- 
ally remain,  it  may  be  cleared  away  by 
the  aid  of  two  needles,  used  in  the  man- 
ner hereafter  described. 

In  most  cases  the  softened  periphery  of 
the  lens  is  sufficiently  opaque  to  be  read- 
ily seen  at  the  time  of  the  operation  ;  but 
it  is  sometimes  so  nearly  transparent  as 
to  be  very  difficult  of  detection,  and  it 

1  In  his  first  description  of  the  operation, 
Graefe  advised  that  the  cornea  should  be  in- 
cised at  its  outer  edge ;  but  the  deformity, 
and  other  disadvantages  resulting  from  an 
over-large  and  misshapen  pupil,  are  better 
obviated  by  making  the  incision  upwards. 
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only  becomes  opaque  and  strikingly  visi- 
ble two  or  three  days  afterwards. 

Although,  from  what  I  have  said,  it 
will  be  seen  that  the  two  great  accidents 
which  attend  or  follow  flap  extraction, 
loss  of  vitreous  humor  and  prolapsus 
iridis,  may  be  evaded  by  a  carefully-per- 
formed scoop  operation,  let  not  the  reader 
suppose  that  the  latter  mode  is  to  be  re- 
garded as  "extraction  made  easy,"  or 
that  success  is  always  to  be  looked  for. 
Cases  occur  in  which,  after  the  most  care- 
ful scoop  extraction,  infiltration  and  soft- 
ening of  the  cornea  take  place  ;  or  a  more 
chronic  form  of  irritation  ends  in  perma- 
nent opacity  of  a  large  portion. 

Graefe's  scoop  operation  with  iridec- 
tomy has  undergone  several  modifica- 
tions. One  consists  in  first  performing 
iridectomy,  then  waiting  till  the  corneal 
wound  is  healed,  and  the  anterior  cham- 
ber restored  ;  and  then,  by  a  second  ope- 
ration, removing  the  cataract  with  the 
scoop. 

Another  modification  is  as  follows.  A 
crescentic  incision  of  the  cornea  is  made, 
and  the  lens  removed,  as  in  ordinary  flap 
extraction.  A  forceps  being  then  passed 
in  at  the  wound,  the  iris  is  seized,  drawn 
out,  and  cut  off,  just  as  in  the  operation 
for  glaucoma  ;  the  whole  being  done  while 
the  patient  is  under  chloroform.1 


MODIFIED  FLAP  EXTRACTION. 

This  operation,  the  latest  form  of  ex- 
traction that  has  emanated  from  the  fer- 
tile invention  of  Graefe,  has  hardly  yet 
acquired  a  settled  name.  It  is  frequently 
called  "modified  linear  extraction  ;'"  but 
inasmuch  as  a  considerable  incision  is 
made  in  the  cornea,  and  the  lens  is 
brought  out  entire,  by  being  pressed 
through  the  wound,  the  procedure  cer- 
tainly bears  more  resemblance  to  a  flap 
extraction  than  either  to  the  "linear"  or 
the  "  scoop"  modification. 

The  patient  is  brought  under  the  influ- 
ence of  chloroform  ;  the  lids  are  sepa- 
rated with  a  speculum  ;  and  the  eyeball 
is  steadied  by  nipping  up  with  a  forceps  a 
fold  of  conjunctiva  below  the  cornea. 
The  knife,  which  is  long  and  very  narrow, 
is  made  to  pierce  the  sclerotic  at  about 
the  distance  of  a  third  of  a  line  from  its 
i unction  with  the  upper  and  outer  part  of 
the  cornea  [A!\,  so  that  the  instrument, 
as  it  is  thrust  on,  enters  the  anterior 
chamber  quite  at  its  re-entering  angle. 


1  As  much  of  the  success  of  the  scoop  ope- 
ration depends  on  the  form  of  the  instrument 
itself,  I  must  bear  testimony  to  the  superiority 
of  that  invented  by  Mr.  Critchett,  to  which 
he  has  given  the  name  of  "vectis."  (Oph- 
thalmic Hospital  Reports,  iv.,  p.  315,  1865.) 


Having  got  the  point  clear  into  the  cham- 
ber, the  surgeon  thrusts  it  on  for  a  short 
distance  downwards  and  inwards  [to- 
wards c],  then  lowers  the  knife  into  a 
horizontal  position,  and  brings  the  point 
out  in  the  sclerotic  at  a  spot  opposite  to 
that  of  its  entrance  [JB]  ;  the  edge  of  the 
knife,  which  had  been  kept  upwards,  is 
now  to  be  turned  a  little  forwards,  and 
the  corneal  section  completed.  The 
wound  now  lies  under  the  still  undivided 
conjunctiva  ;  this  is  then  cut  through  with 
the  knife,  so  as  to  leave  a  little  "flap  of 
the  membrane  loosely  covering  the 
wound.   [Fig.  270.] 


Modified  flap  extraction  ;  direction  of  incision. 

The  point  of  the  knife  is  entered  at  A, 
and  is  directed  towards  c.  until  it  has 
fairly  passed  into  the  anterior  chamber. 
The  handle  is  then  depressed  until  the 
blade  is  horizontal,  and  the  counter- 
puncture  is  made  at  B.~\ 

The  next  step  of  the  operation  is  to  re- 
move the.  upper  part  of  the  iris  with  for- 
ceps and  scissors,  to  such  an  extent  as 
may  seem  desirable  ;  then  all  the  anterior 
capsule  is  freely  lacerated  with  the  cysti- 
tome.  Next  the  curette  is  to  be  laid  upon 
the  lower  part  of  the  cornea,  and  pressed 
in  a  direction  upwards  and  backwards,  so 
as  to  induce  the  upper  edge  of  the  lens  to 
present  at  the  section,  and  as  the  lens 
slowly  advances,  its  egress  is  to  be  aided 
by  the  curette  being  steadily  carried  up- 
wards, with  gentle  pressure,  over  the  sur- 
face of  the  cornea  ;  and  if  portions  of  the 
soft  periphery  of  the  cataract  become  de- 
tached, they  are  to  be  helped  on  in  their 
upward  course  by  repeating  the  gliding 
pressure  with  the  curette.  To  prevent 
the  epithelial  surface  of  the  cornea  from 
being  abraded  during  these  movements  of 
pressure,  Graefe  advises  that  the  curette 
should  be  made  of  vulcanite  instead  of 
silver. 

[This  operation  is  known  as  the  "  modi- 
fied linear,"  or  "Graefe  extraction,"  and 
may  be  considered  the  basis  of  the  modern 
operation  for  cataract,  though,  perhaps, 
very  few  surgeons  follow  strictly  the  rules 
laid  clown  by  its  originator.  The  incision 
is  usually  made  more  anterior,  and  the 
puncture  and  counter-puncture  lower 
down.  Many  surgeons,  while  using  the 
Graefe  knife  and  performing  an  iridec- 
tomy, make  an  incision  that  approaches 
more  nearly  to  that  of  the  old  flap  opera- 
tion. There  have,  also,  been  numerous 
modifications  in   the  manner  of  opening 
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the  capsule,   of  which  peripheral  cysto- 
tomy is  the  latest.1] 


EXTRACTION  THROUGH  THE  SCLEROTIC. 

I  allude  to  this  operation  simply  he- 
cause  it  is  mentioned  in  works  on  oph- 
thalmic surgery.  Those  who  first  sug- 
gested it  were  misled  hy  the  apparent 
advantages  of  making  a  wound  which 
would  avoid  any  interference  with  either 
the  cornea  or  the  iris  ;  but  they  over- 
looked the  far  more  serious  injury  the  eye 
must  sustain  from  a  large  incision  in  the 
sclerotic  and  choroid,  extensive  loss  of 
vitreous  humor,  and  the  introduction  of 
instruments  for  seizing  and  dragging  out 
the  lens.  The  history  of  the  operation  is 
little  more  than  a  history  of  destroyed 
eyes ;  and  those  who  wish  to  satisfy 
themselves  on  this  point  may  refer  to  the 
cases  quoted  by  Mackenzie  in  his  Practical 
Treatise  (4th  edition,  1854,  p.  812). 


OPERATIONS  ON  OPAQUE  CAPSULE. 

I  have  elsewhere  alluded  to  the  state- 
ments of  Stellwag  and  others  respecting 
the  so-called  opacities  of  the  capsule 
(p.  113).  Surgically  speaking,  it  matters 
not  whether  the  capsule,  which  remains 
in  the  pupil  after  various  forms  of  cata- 
ract operations,  be  in  its  very  substance 
opaque,  or  whether  it  be  only  coated  with 
opaque  material.  It  obstructs  vision, 
and  must  be  removed. 

After  the  lens  has  been  got  rid  of  by 
solution,  the  anterior  and  posterior  por- 
tions of  the  capsule,  which  have  been 
broken  through  at  the  centre,  retract, 
and  form  a  white  ring,  which  is  often 
wholly  concealed  when  the  iris  is  in  its 
natural  condition,  only  becoming  visible 
when  the  pupil  has  been  artificially 
dilated.  Sometimes  a  band  or  two  may 
stretch  across  the  pupillary  area. 

After  extraction  also,  it  commonly 
happens  that  the  shreds  of  torn  capsule 
form  a  delicate  film,  blocking  up  the 
pupil ;  and  if  any  slight  degree  of  iritis 
has  followed  the  operation,  this  film  may 
be  made  additionally  dense  and  visible 
by  exudation  of  lymph.  Even  when  the 
area  of  the  pupil  looks  black  and  clear, 
some  months  after  extraction,  the  sur- 
geon should  endeavor  to  keep  the  patient 
in  view  ;  for  perhaps  at  the  end  of  a  year 
or  so  a  filmy  membrane  will  be  found 
stretching  across  the  pupil,  so  delicate  as 
to  be  detected  only  after  the  closest 
scrutiny,  and  with  the  aid  of  concentrated 
light ;  and  yet  the  existence  of  this  film 

[l  See  Archives  of  Ophthalmology,  vol.  viii., 
p.  218.] 


will  just  prevent  the  patient  being  able  to 
read.  Short  of  this  point  all  objects  may 
be  seen  well,  and  yet,  for  want  of  tact 
and  care  in  detecting  this  slight  obstruc- 
tion to  vision,  the  surgeon  may  lose  the 
credit  and  the  satisfaction  of  having  per- 
formed a  first-rate  operation. 

In  some  instances,  the  film,  which 
forms  many  months  after  extraction, 
appears  to  be  produced  by  an  opacity  of 
the  hyaloid  membrane  advancing  towards 
the  plane  of  the  pupil  after  the  lens  and 
its  capsule  have  been  removed. 

There    are    no    manipulations     which 

!  demand  more  judgment  and  care   than 

I  those  for  removing  capsular  obstructions. 

:  The  two  chief  points  to  be  observed  arc  : 

|  to   make   the    aperture    in    the    capsule 

central,  so  that  it  may  correspond  to  the 

j  axis  of  vision  ;  and  to  avoid  isolating  any 

;  portions   by  completely  detaching   them 

from  the  rest  of  the  membrane.     Loose 

shreds,    when   set   floating    by   unskilful 

management,  are  ever  afterwards  a  source 

of  annoyance  to  the  patient.     Above  all, 

the  division  of  the  capsule  is  to  be  made 

with  the  least  possible  disturbance  of  the 

vitreous  body. 

Every  movement  of  the  needle  should 
have  a  definite  object.  It  is  useless  to 
make  random  stabs  and  plunges  at  de- 
tached portions  of  capsule,  in  the  hope  of 
depressing  them  by  some  lucky  hit ;  for 
their  buoyancy  will  almost  always  cause 
them  to  return  to  their  former  position  as 
soon  as  the  needle  is  withdrawn.  Delicate 
bands,  tightly  stretched  across  the  pupil, 
may  be  divided  in  the  middle,  and  then 
each  half  will  retract  towards  its  fixed 
point,  and  leave  the  interval  free. 

[When  the  capsule  is  dense,  Hays's 
knife-needle  is  the  best  instrument.  It 
may  often  be  used,  also,  in  performing 
iridotoury.] 

When  a  single  needle  is  employed  to 
tear  through  a  portion  of  capsule,  it 
sometimes  happens  that  the  delicate 
membrane  yields  and  stretches,  instead  of 
being  torn,  and,  after  each  attempt,  the 
surgeon  is  mortified  at  seeing  it  return  to 
its  former  position.  It  is  in  such  cases 
that  it  is  so  efficacious  to  use  two  needles 
at  once,  as  suggested  by  Bowman.1  There 
is  hardly  any  filmy  expansion,  or  hair- 
like band,  that  may  not  by  this  means  be 
divided. 

The  lids  being  held  apart  with  a  spring 
speculum,  the  surgeon  has  both  hands  at 
liberty,  and  he  separately  introduces 
the  needles  through  the  cornea,  until  their 
points  reach  the  area  of  the  pupil.  He 
then,  according  to  the  nature  of  the 
obstruction,  either  makes  in  the  centre  of 
the  opaque  membrane  a  small  hole,  and 

1  Mertico-Chirurgical  Transactions,  1853, 
vol.  xxxvi.,  p.  315. 
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then  enlarges  it  by  drawing  the  points  of 
the  needles  in  opposite  directions,  or  cuts, 
twists,  or  tears  through  some  band  or 
filament  which  had  been  holding  together 
the  margins  of  the  pupil. 

If  the  rules  which  I  have  said  should 
guide  the  surgeon  in  effecting  the  absorp- 
tion of  a  cataract  be  strictly  adhered  to, 
namely,  to  attack  the  leus  at  the  centre, 
always  working  the  needle  steadily  from 
that  point  towards  the  circumference,  and 
to  be  satisfied  with  slow  progress,  without 
attempting  to  break  up  a  large  mass  of 
lens  at  the  earlier  operations  ;  and  if  he 
carefully  avoids  isolating  and  setting 
loose  any  portions  of  capsule — he  will 
rarely  find  it  necessary  to  employ  any 
other  instruments  than  needles  for  ob- 
taining a  perfectly  clear  pupil. 

[When  extraction  is  followed  by  iritis 
and  capsulitis,  the  pupil  is  often  obliter- 
ated and  light  is  shut  out  by  a  dense 
tough  membrane  composed  of  altered  iris, 
capsule  and  lymph  (Fig.271).  In  such  cases 

Fig.  271. 


Tough  membrane  obliterating  the  pupil  (Wells). 

"Wecker  strongly  recommends  the  opera- 
tion of  iridotomy  by  means  of  his  forceps- 
scissors  (Fig.  272).  An  opening  is  made  in 
the  cornea,  with  a  Graefe  knife  or  kera- 
tome,  through  which  the  blades  of  the  scis- 
sors are  introduced  ;  one  blade  is  passed 
through  the  iris  and  false  membrane,  and 
the  other  in  front  of  it,  and  a  free  inci- 
sion is  made.  If  this  does  not  dilate  by 
contraction  of  the  iris,  another  cut  is 
made  freeing  a  Y-shaped  piece,  which 
shrinks  and  leaves  a  triangular  opening. 
This  operation  sometimes  gives  good  re- 
sults in  cases  in  which  a  needle  would 
make  no  impression,  and  even  an  iri- 
dectomy would  not  be  practicable.] 

But  if  a  case  has  already  been  unskil- 
fully operated  on,  and  the  needle  used 
roughly  and  without  any  settled  aim,  it 
may  happen  that  the  entire  capsule  con- 
taining some  small  remains  of  white  lens- 
matter  has  become  crumpled  up  and 
rolled  into  an  opaque  "mass,  which  is 
either  moored  in  the  midst  of  the  pupil 
by  two  or  three  delicate  bands,  or  is  at- 
tached by  a  single  filament,  which  allows 
the  mass  of  capsule  to  float  and  sway  to 
and  fro  with  every  movement  of  the  eye. 
In  such  a  case  the  entire  mass  of  capsule 
must  be  extracted. 

To  effect  this,  an  incision  of  suitable 
size  is  to  be  made  through  the  cornea  near 
its  edge,  and  a  forceps  introduced,  the 
points  being  kept  closed  until  they  have 


reached  the  capsule.  This  is  then  seized, 
and  withdrawn  by  gentle  traction,  suffi- 
cient to  make  the  retaining  filaments  give 
way. 

[Fig.  272. 


Wecker's  forceps-scissors  for  capsule-extraction.] 

The  forceps  used  for  this  purpose  must 
be  so  constructed  that,  when  its  points 
are  separated,  the  iris  will  not  fall  be- 
tween them.  The  canula-forceps  best 
fulfils  this  indication. 

Far  from  having  described  in  the  fore- 
going pages  all  the  operations  which  have 
hitherto  been  devised  for  the  removal  of 
cataract,  my  narrow  limits,  and  still  more 
a  distaste  for  being  a  mere  chronicler  of 
minute  differences  of  procedure,  or  abor- 
tive attempts  at  originality,  have  com- 
bined to  limit  my  descriptions  to  those 
operations  which  have  been  approved  of 
and  practised  by  leading  surgical  author- 
ities, or  which  have  in  some  degree  se- 
cured a  reputation  by  retaining  for  a  con- 
siderable period  the  confidence  of  the 
profession.  A  full  account  of  all  the  cat- 
aract operations  invented  tip  to  the  pre- 
sent time,  with  a  criticism  of  their  relative 
value  would  form  a  work  almost  as  large 
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as  my  present  essay.  I  cannot,  however, 
dismiss  this  most  important  subject  of 
cataract  without  a  few  observations  on 
the  relative  merits  of  the  operations 
which  are  practised  for  its  cure. 

For  cataract  in  children  and  young 
persons,  solution  of  the  lens  by  kerato- 
nyxis,  if  performed  with  the  careful  pre- 
cautions mentioned  at  p.  124,  appears  to 
me  to  be  a  nearly  perfect  operation.  The 
natural  curve  of  the  cornea  is  preserved  ; 
the  pupil  remains  central ;  in  short,  all 
the  structures  of  the  globe  are  left,  prac- 
tically speaking,  in  their  natural  condi- 
tions, except  that  the  offending  lens  is 
gone.  The  treatment,  it  is  true,  extends 
over  several  months,  although  in  infants 
I  have  seen  all  the  lens  absorbed  at  the 
end  of  a  few  weeks.  But  even  to  a  young 
adult,  what  is  the  delay  of  several  months, 
nay,  in  extreme  cases  of  caution  in  ope- 
rating, what  is  the  delay  of  a  year, 
when  good  and  lasting  sight  is  eventually 
gained,  compared  with  the  patient's  loss, 
when  the  surgeon,  for  the  sake  of  a  rapid 
cure,  by  his  over-manipulation  or  his  dan- 
gerous activity,  calls  up  destructive  in- 
flammation in  the  eye  he  was  anxious  to 
save  ? 

Sometimes  in  the  course  of  the  most 
careful  treatment  by  solution,  a  sudden 
disruption  and  displacement  of  the  whole 
lens  occurs  ;  nothing  but  an  immediate 
incision  of  the  cornea  and  removal  of 
the  irritating  lens-matter,  will  then  save 
the  eye ;  but  this  accident  seldom  hap- 
pens if  proper  precautions  have  been 
taken  from  the  first. 

With  regard  to  extraction,  all  surgeons, 
I  think,  are  agreed  that,  provided  all  goes 
well,  the  final  result  of  a  good  flap  opera- 
tion is  superior  to  that  of  any  other  pro- 
cedure. In  an  eye  where  all  the  tissues 
are  sound  except  the  lens,  such  an  opera- 
tion skilfully  performed,  with  careful 
after-treatment  until  the  cure  is  com- 
pleted, is  a  real  triumph  of  surgery,  only 
to  be  surpassed,  perhaps,  by  the  result  of 
an  equally  perfect  operation  by  solution. 
But  then  comes  the  all-important  ques- 
tion, Is  all  as  likely  to  go  well  with  ordi- 
nary flap-extraction  as  with  some  of  its 
modifications,  or  with  the  scoop  opera- 
tion ? 

The  one  great  source  of  trouble  after  flap 
operation  is  prolapsus  iridis.  The  sur- 
geon may  have  done  his  part  perfectly, 
his  last  look  at  the  eye,  before  he  puts  on 
the  bandage,  may  show  him  the  iris  in 
its  proper  position,  with  the  pupil  central, 
and  the  corneal  wound  in  its  closest  appo- 
sition. For  three  or  four  days  after  the 
operation,  the  patient  may  be  quite  com- 
fortable, and  the  eye  hardly  complained 
of;  and  yet  when  the  surgeon  makes  his 
first  examination,  he  may  find  the  section 
gaping,  plugged  with  a  mass  of  iris,  the 


pupil  displaced  or  even  drawn  into  the 
wound.  Speedy  cure  or  a  shapely  eye 
are  henceforth  unattainable;  and  the 
operator  must  be  content  if  the  cornea 
retains  its  transparency,  and  the  other 
tissues  are  not  too  far  injured  by  tedious 
inflammation  to  allow  of  sight  being  ulti- 
mately restored  by  the  formation  of  an 
artificial  pupil. 

I  know  that  many  surgeons,  in  discuss- 
ing the  perils  incident  to  flap  extraction, 
would  put  forward,  as  one  of  the  greatest 
sources  of  danger,  the  largeness  of  the 
corneal  wound,  as  involving  loss  of  vi- 
tality in  the  flap  or  a  slow  process  of 
opacity  in  it.  But  I  do  not  think  that 
either  of  these  disasters  is  often  caused 
by  the  mere  length  of  the  incision  ;  and, 
on  the  other  hand,  a  free  opening  in  the 
cornea  allows  the  lens  to  escape  without 
bruising  the  edges  of  the  wound,  and, 
what  is  of  still  more  importance,  without 
leaving  behind  it  any  considerable  frag- 
ments of  its  cortical  portion.  Now  this 
latter  circumstance  is  inseparable  from 
every  case  in  which  a  lens  is  forced  to 
squeeze  itself  out  through  a  small  aper- 
ture. In  doing  so  it  must  scrape  off  more 
or  less  of  its  substance,  and  either  these 
fragments  remain,  to  set  up  irritation  in 
the  iris,  or  to  insinuate  themselves  into 
the  wound,  and  interfere  with  its  quick 
union  ;  or  else  they  are  removed  by  too 
much  surgical  interference,  too  frequent 
introduction  of  a  scoop,  or  a  suction-cu- 
rette, or  a  syringe,  or  by  too  much  squeez- 
ing and  pressing  of  the  eyeball.  Over- 
much manipulation  of  the  eye  is,  I  think, 
the  radical  fault  both  of  the  modified  flap 
extraction  and  of  the  scoop  extraction, 
and,  indeed,  of  most  of  the  attempted  im- 
provements of  the  flap  operation. 

As  for  loss  of  vitreous  humor,  which, 
without  the  slightest  fault  of  the  surgeon, 
sometimes  takes  place  as  soon  as  the  cor- 
neal flap-wound  is  completed,  it  is  equally 
liable  to  occur  during  scoop  extraction,  if 
the  scoop  is  allowed  to  pass  too  deeply 
backwards,  behind  the  lens,  so  as  to  rup- 
ture the  hyaloid  membrane ;  and  an  es- 
cape is  still  more  probable  during  the 
squeezing  and  pressure  which  are  insepa- 
rable from  Graefe's  modified  flap  opera- 
tion. 

In  giving  a  preference  to  the  older  flap 
operation,  as  being,  upon  the  whole,  pre- 
ferable to  the  other  forms  of  extraction,  I 
am  quite  aware  how  much  lam  influenced 
by  the  fact  of  my  having  been  accus- 
tomed to  the  constant  performance  of  the 
former  operation  for  a  period  of  nearly 
twenty  years  before  any  modification  of 
it  was  invented.  When  I  tried  the  scoop 
operation  in  cases  which  appeared  to  be 
especially  suitable  for  it,  I  found  that 
while  the  most  successful  cases  left  the 
patient  with  a  deformed  and  enlarged  pu- 
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pil,  and  with  the  optical  annoyance  of 
circles  of  dispersion,  inseparable  from 
that  condition,  I  had  in  less  favorable  in- 
stances to  contend  with  chronic  opacity, 
insidiously  invading  the  cornea,  in  pa- 
tients whom  I  had  selected  for  scoop  op- 
eration in  consequence  of  feeble  repara- 
tive powers,  which  seemed  to  render 
dangerous  the  larger  wound  of  a  flap  ex- 
traction. 

In  1S34,  a  celebrated  surgeon  of  that 
day  wrote  an  essay,  "On  the  certainty 
and  safety  with  which  the  operation  for 
the  extraction  of  a  cataract  from  the  hu- 
man eye  may  be  performed."  Nine  years 
later  another  surgeon  announced  "An 
easy  mode  of  dividing  the  cornea  in  ex- 
traction." But  in  spite  of  these  and 
other  similar  assurances — which  were  by 
no  means  borne  out  by  the  success  of  the 
gentlemen  who  published  them — the  re- 
ally experienced  and  candid  operator  will 
confess  that  "  extraction  made  easy"  is 
still  an  undiscovered  boon. 

Every  modification  which  has  as  yet 
heen  devised  has  some  especial  difficulty  or 
danger.  Only  those  who  have  had  large 
opportunities  of  operating,  and  also  of 
watching  the  results  of  the  operations  of 
others,  can  attain  to  a  true  estimate  of 
the  good  and  bad  points  in  any  given 
mode  of  treatment.  Published  statistical 
reports  only  mislead.  To  class  cataract 
operations  as  "successful"  and  '.'unsuc- 
cessful" may  please  the  public,  but  can- 
not afford  real  information  to  the  honest 
and  thoughtful  practitioner.  In  general 
surgery,  indeed,  many  of  the  most  impor- 
tant operations  may  be  thus  abruptly  di- 
vided. In  classifying  operations  for 
ovarian  disease,  for  instance,  we  are  cer- 
tain that  the  growth  if  left  to  itself  will 
destroy  the  patient.  If  the  tumor  has 
been  removed,  and  the  patient  restored 
to  health,  the  operation  has  been  success- 
ful. If,  in  consequence  of  the  operation 
for  removal,  the  patient  has  died,  the  op- 
eration was  unsuccessful.  So  with  the 
removal  of  a  malignant  growth — of  a 
crushed  limb — of  a  stone  in  the  bladder, 
etc.,  every  one  can  appreciate  the  classi- 
fication of  such  cases  into  "successful" 
and  "unsuccessful."  But  a  successful 
operation  for  cataract,  TV  hat  is  it  ?  The 
mere  removal  of  the  opaque  lens  from  the 
eye  may  be  put  down  by  one  man  as  a 
success.  The  recovery  of  a  patient  with 
such  an  amount  of  sight  as  enables  him 
to  guide  himself,  is  the  success  of  another 
man.  A  third  is  satisfied  if  his  patient 
can  read  a  few  large  letters ;  while  a 
fourth,  with  a  higher  standard  of  excel- 
lence, will  accept  nothing  as  success  short 
of  his  patient's  reading  fluently  a  small 
type,  and  seeing  distant  objects  with  al- 
most normal  distinctness. 

Then  there  is  the  professor  who  is  so 


overwhelmed  with  the  work  of  his 
clinique,  that  he  must  content  himself 
with  doing  his  operations  as  well  as  he 
can,  not  having  the  time,  even  if  he  had 
the  inclination,  to  follow  up  his  cases, 
and  ascertain  for  himself  their  ultimate 
result.  Of  what  value  can  his  statistics 
be? 

The  "pious  frauds"  of  charity  com- 
mittees, who  hope,  by  startling  repo.rtsof 
successful  cases,  to  attract  fresh  subscrip- 
tions for  the  good  of  their  institution,  are 
not  to  be  judged  by  a  scientific  standard. 
Such  appeals  are  addressed  to  the  general 
public,  and  are  of  no  interest  to  the  pro- 
fession. 


CHAPTER  X. 


GLAUCOMA. 


"  Glaucoma"  is  a  term  which  in  process 
of  time  has  acquired  a  meaning  quite 
different  from  that  originally  conveyed  by 
it.  Among  the  ancients  "glaucoma" 
signified  opacity  of  the  lens,  and  was 
therefore  regarded  by  them  as  a  wholly 
incurable  disease,  inasmuch  as  to  remove 
the  lens  from  its  position  would  have 
been  deemed  equivalent  to  displacing  the 
very  seat  of  sight.  At  a  later  period  the 
etymology  of  the  word  caused  it  to  be 
applied  to  many  cases  of  greatly  impaired 
or  lost  vision  attended  with  fixed  dilata- 
tion of  the  pupil ;  for,  in  such  cases,  the 
change  of  color  which  the  lens  naturally 
undergoes  in  old  age,  and  some  slight 
diminution  of  its  transparency,  combined 
to  impart  to  the  light  reflected  from  the 
fundus  of  the  eye  a  grayish  or  drab  color, 
which,  in  descriptions,  was  exaggerated 
into  green  ;  and  much  labor  was  expended 
by  ophthalmic  writers,  not  many  years 
ago,  in  attempts  to  explain  the  cause  of 
this  so-called  green  or  glaucous  tint.  In 
fact,  the  dull  grayish  reflex,  upon  which 
so  much  stress  was  formerly  laid,  may  be 
perceived,  whenever  the  pupils  are  dilated, 
in  the  eyes  of  almost  any  old  person 
whose  lenses  are  beginning  to  be  cloudy. 
["  It  is,  moreover,  only  an  increase  of  the 
reflection  perceived  in  mydriasis,  iridere- 
mia,  etc.,  and  this  increase  results  from 
the  cloudiness  of  the  dioptric  media.  In 
this  regard,  cloudiness  of  the  aqueous  has 
a  particular  direct  determining  influence, 
as  the  results  of  paracentesis  cornea?  show 
with  certainty.  The  bluish  cloudiness  of 
the  fundus  is  changed  to  a  grayish  green  by 
the  senile  s.ildina'  of  the  nucleus  of  the 
lens."1] 

The  word  "  glaucoma"  has  now  come 

['  Stellwag,  On  the  Eye,  p.  240.] 
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to  be  used — without  any  reference  to  its 
etymology,  and  in  a  purely  arbitrary 
sense — to  signify  a  disease  gradually  in- 
volving the  most  important  tissues  of  the 
eyeball,  and,  if  left  to  itself,  ending  in 
total  blindness. 

It  is  only  since  Graefe  drew  special  at- 
tention to  the  subject,  that  the  important 
premonitory  symptoms  of  glaucoma  have 
been  estimated  at  their  true  value.  Long 
before  his  time,  the  more  advanced  stage 
of  glaucoma,  and  especially  the  strongly 
marked  and  unmistakable  outward  appear- 
ances of  the  disease  in  its  conrplete  form, 
were  perfectly  familiar  to  the  profession  ; 
but  the  connection  between  this  hopeless 
form  of  blindness  and  an  earlier  stage  of  in- 
flammatory action  was  not  understood  ; 
and  the  merit  of  explaining  this  connec- 
tion, of  showing  how  inevitably  changes, 
apparently  of  no  extreme  urgency,  lead 
the  way  to  incurable  loss  of  sight — above 
all,  the  invention  of  operative  means  for 
arresting  these  changes,  and  restoring  the 
eye  to  usefulness — all  this  merit  belongs  to 
Graefe. 

I  will  first  notice  the  appearances  of 
glaucoma  in  its  complete  stage. 

The  patients  are  beyond  the  middle 
period  of  life. 

They  are  usually  pale  and  unhealthy  in 
appearance,  often  showing  that  worn  ex- 
pression which  becomes  impressed  on 
persons  who  have  gone  through  much 
suffering. 

The  eyeball,  instead  of  having  the 
slight  degree  of  elasticity  natural  to  it  in 
health,  is  remarkably  hard,  giving  to  the 
finger  almost  the  sensation  of  a  stone. 

The  sclerotic,  often  marked  with  faint 
dusky  patches,  is  traversed  by  large, 
purple,  tortuous  veins,  which  emerge 
abruptly,  close  to  the  margin  of  the 
cornea.  Sometimes  there  is  also  a  slightly- 
marked  vascular  zone. 

The  cornea,  although  it  may  be  suffi- 
ciently transparent  to  allow  of  the  iris 
being  well  seen,  presents  a  peculiar  un- 
evenness  of  its  epithelial  surface  ;  so  that 
the  lines  of  a  window-frame,  instead  of 
being  distinctly  depicted  on  the  corneal 
surface,  appear  wavy  and  irregular  :  and 
the  reflected  light  is  dull,  like  that  from 
a  slightly  steamy  glass.  In  some  cases 
the  cornea  is  hazy  throughout  its  sub- 
stance, and  occasionally  the  epithelium  is 
found  vesicated  in  small  patches. 

If  the  state  of  the  cornea  allows  a  good 
view  of  the  iris,  these  two  structures  will 
usually  be  found  in  close  approximation 
to  each  other,  the  pupil  being  dilated  to 
its  fullest  extent ;  sometimes  the  pupil  is 
less  dilated,  but  irregular.  The  change 
in  the  appearance  of  the  iris  is  very 
characteristic.  Its  sharply  defined  fibixms 
character  is  lost,  and  it  assumes  a  peculiar 
slate-color.     Sometimes  the  veins  of  the 


iris  are  sufficiently  enlarged  to  be  dis- 
tinctly visible  to  the  naked  eye. 

The  lens  advances  very  near  to  the  cor- 
nea, and  in  cases  of  old  standing  is 
opaque.  Sometimes  this  opacity  has  a 
milky  appearance,  with  slight  indications 
of  stride,  and  the  whole  lens  looks  full  and 
swollen,  as  if  it  had  undergone  macera- 
tion, and  were  about  to  burst  its  capsule. 
Occasionally  the  divisions  between  the 
planes  of  lens-fibres  are  very  distinctly 
seen.  The  lens  may  vary  much  in  color, 
appearing  grayish  or  greenish  drab,  dirty 
yellow,  or  dull  orange 

Perception  of  objects  is  Avholly  lost ; 
sometimes  even,  all  perception  of  light. 

An  eye  may  present  all  the  above-men- 
tioned appearances  in  consequence  of  slow 
disease,  advancing,  with  intervals  of  qui- 
escence, during  months,  or  even  years  ;  or, 
on  the  other  hand,  the  same  appearances 
may  be  the  result  of  an  acute  inflamma- 
tory attack,  coming  on  in  a  most  sudden 
manner,  and  within  a  few  days  producing 
all  the  changes  above  noticed,  with  the 
exception  of  the  opacity  of  the  lens,  which 
takes  place  more  slowly. 

Mere  inspection  of  an  eye  in  which 
glaucoma  is  complete  will  not  enable  the 
surgeon  to  decide  whether  the  morbid 
changes  have  been  the  result  of  the  chronic 
or  the  acute  form  of  the  disease. 

I  have  already  alluded  to  the  merit  of 
Graefe,  in  having  been  the  first  to  con- 
nect that  well-known  incurable  condition 
of  the  eye,  to  which  alone  the  term  glau- 
coma was  formerly  applied,  with  a  defi- 
nite train  of  premonitory  symptoms, 
marking  a  period  during  which  surgical 
treatment  might  be  of  service.  These 
peculiar  premonitory  symptoms  consist 
in  intermittent  attacks  of  dimness  of 
sight.  A  patient  perhaps  sees  well  up  to 
the  middle  of  the  daj',  then  objects  ap- 
pear as  if  involved  in  smoke,  and  reading 
becomes  difficult  or  impossible.  This 
dimness  may  last  for  the  rest  of  the  day, 
and  the  next  morning  it  may  have  quite 
passed  off,  to  return  again  in  the  course 
of  a  few  hours.  This  intermittent  dim- 
ness may  go  on  for  months,  with  little,  if 
any,  external  appearance  of  inflamma- 
tion ;  in  other  cases,  the  onset  of  dimness 
is  attended  with  slight  redness  and  water- 
ing of  the  eyes.  In  fact,  unless  the  pecu- 
liar premonitory  symptoms  of  incipient 
glaucoma  are  well  understood,  a  case  of 
the  most  serious  kind  may  be  lightly  re- 
garded as  one  of  unimportant  catarrhal 
ophthalmia. 

A  luminous  object,  as  a  candle  or  a 
lamp,  appears  surrounded  with  a  halo  of 
prismatic  colors.  The  iris  approaches 
the  cornea,  and  the  pupil  is  inactive,  al- 
though perhaps  not  dilated ;  and,  unless 
the  attack  be  very  slight,  the  surface  of 
the  cornea  instead  of  presenting  a  bril- 
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liant  mirror-like  smoothness,  will  appear 
slightly  dull,  like  a  glass  that  has  been 
breathed  upon  ;  so  that  the  lines  of  the 
window-frames  will  be  reflected  in  a  faint 
and  wavy  form.  This  uneven  and  dull 
appearance  of  the  corneal  epithelium  is  a 
very  valuable  diagnostic  mark  in  all 
stages  of  glaucomatous  disease,  and  will 
often  arouse  the  suspicions  of  a  careful, 
observer  in  cases  which  might  otherwise 
be  thought  unimportant.  It  is  invariably 
present  in  all  advanced  and  confirmed 
cases  of  glaucoma.  The  premonitory  ob- 
scurations may  persist  for  weeks,  with 
occasional  interruptions,  even  for  months  ; 
and  patients  may  be  liable  to  intermittent 
attacks  for  a  year  or  more,  before  any 
outburst  of  acute  inflammation  occurs. 
Neuralgia  in  the  ophthalmic  division  of 
the  fifth  nerve,  is  commonly  added  to  the 
other  premonitory  symptoms.. 

[A  frequent  symptom  is  more  or  less 
complete  anaesthesia  of  the  cornea,  from 
pressure  on  the  ciliary  nerves,  a  result  of 
increased  intraocular  tension.  Another 
symptom,  arising  from  the  same  cause,  is 
a  recession  of  the  near  point,  necessitat- 
ing a  rapid  increase  in  the  strength  of 
presbyopic  glasses,  which  should  always 
excite  suspicion  of  glaucoma.] 

If  the  eyeball  be  carefully  examined 
during  any  period  of  glaucomatous  dis- 
ease, it  will  be  found  in  some  degree 
harder  than  natural.  This  hardness  goes 
on  increasing,  until,  in  the  last  stage  of 
glaucoma,  the  globe  feels  almost  like  a 
ball  of  stone. 

I  know  of  no  instance  in  which  the  tac- 
tus  eruditus  of  the  surgeon  is  more  severely 
tested,  than  in  examining  some  of  these 
incipient  cases  of  glaucoma.  The  same 
eyeball  may  suggest  to  two  able  exami- 
ners different  degrees  of  hardness,  or  they 
may  even  disagree  as  to  whether  the  eye 
be  abnormally  hard  at  all. 

While  the  patient  gently  closes  the  lids, 
the  surgeon  is  carefully  to  apply  the  tips 
of  his  fingers  upon  the  upper  part  of  the 
globe,  lightly  pressing  upon  its  coats. 
And  again,  when  the  patient  opens  the 
lids  and  looks  upwards,  the  surgeon 
presses  the  middle  part  of  the  lower  tarsus 
steadily  against  the  sclerotic,  just  below 
the  cornea,  and  carefully  notes  the  de- 
gree of  resistance  he  meets  with.  I  need 
hardly  say  that  too  great '  softness  of  the 
globe  is  as  much  a  mark  of  disease  as  too 
great  hardness,  and  that,  to  discriminate 
truly  between  the  various  degrees  of  what 
is  too  hard  and  what  is  too  soft,  the  sur- 
geon must  familiarize  himself  with  the 
exact  amount  of  firmness  and  elasticity 
indicative  of  a  sound  state  of  the  coats 
and  humors  of  the  globe,  by  means  of  that 
careful  fingering  which  repeated  practice 
alone  can  give. 

Donders  and  others  have  devised  for- 


mulae for  noting  down  the  amount  of  ten- 
sion existing  in  the  globe,  but  the  grada- 
tions are  so  manifold,  that  it  is  barely 
possible  to  tabulate  them  correctly  ac- 
cording  to   any   fixed   plan.      [See  page 

Rest  of  the  eyes,  careful  attention  to 
general  health,  and  iodide  of  potassium 
internally,  I  have  found  to  constitute  the 
best  mode  of  treatment  in  this  stage  ;  but 
the  patient  must  be  warned  as  to  the  true 
significance  of  the  symptoms,  and  as  to 
the  probable  onset  eventually  of  acute 
glaucoma. 

[Sulphate  of  eserine  has  recently  been 
much  used  in  the  early  stages  of  glau- 
coma, when,  for  any  reason,  an  immediate 
iridectomy  is  not  considered  advisable. 
From  its  property  of  diminishing  intra- 
ocular tension,  it  will  almost  always  pro- 
duce at  least  temporary  improvement. 
It  has  also  been  found  useful  in  cases  in 
which  increased  tension  has  recurred  after 
iridectomy.  A  few  drops  of  a  two  or 
four  grain  solution  are  applied  to  the  con- 
junctiva. [Muriate  of  pilocarpine  has 
also  been  recommended  of  late.] 

The  use  of  atropia  should  be  carefully 
avoided  when  there  is  any  suspicion  of 
glaucoma,  as,  in  a  number  of  instances, 
it  has  been  thought  to  be  the  exciting 
cause  of  the  disease.] 

It  was  to  the  ophthalmoscopic  appear- 
ance of  the  optic  nerve  and  its  vessels,  in 
all  stages  of  glaucomatous  disease,  that 
Graefe  drew  such  special  attention.  In 
well-marked  cases  the  optic  nerve  [en- 
trance] appears  concave,  and  the  retinal 
vessels,  instead  of  passing  off  from  their 
point  of  emergence  in  a  straight  direction, 
to  ramify  on  the  retina,  begin  by  curving 
over  the  edge  of  the  cup-like  depression 
at  the  end  of  the  nerve.1  Very  slight 
pressure  on  the  globe  with  the  finger 
causes  visible  pulsation  in  the  retinal 
vessels  ;  or  this  pulsation  may  exist  with- 
out external  pressure. 

In  the  slowly-advancing  early  stage  of 
glaucomatous  disease,  the  depression  of 
the  optic  nerve  may  be  so  trifling  as  to 
escape  observation ;  but  in  confirmed 
cases  it  is  very  marked.  When  the  dis- 
ease has  come  to  a  crisis,  and  acute  glau- 
coma has  set  in,  the  details  of  the  optic 
nerve  and  retina  cannot  be  seen  with  the 
ophthalmoscope,  owing,  I  believe,  in  great 
part,  to  the  condition  of  the  corneal  sur- 
face, which  produces  irregular  refraction 

1  Plate  XII.,  fig.  6.  This  is  a  diagram,  not 
a  drawing  from  an  individual  case.  It  shows, 
iii  a  rough  way,  the  abrupt  curve  of  the  ves- 
sels, the  concave  form  of  the  optic  disk,  and 
the  gray  tint  which  the  latter  sometimes  as- 
sumes in  the  very  advanced  stage  of  true 
glaucoma,  or  of  gray  atrophy  of  the  optic 
nerve. 
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of  the  rays  of  light.  In  the  advanced 
stage  of  glaucoma  a  dull  red  glow  is  some- 
times all  that  can  be  seen. 

As  the  disease  goes  on,  the  dimness  of 
sight,  instead  of  being  intermittent,  be- 
comes permanent,  and  the  field  of  vision 
gradually  contracts,  so  that  at  last  the  pa- 
tient in  viewing  objects  seems  to  be  looking 
at  them  through  a  small  hole  in  a  screen. 
Sometimes,  however,  this  narrowing  of 
the  field  of  vision  does  not  take  place,  the 
dimness  being  pretty  uniformly  diffused. 
[The  field  of  vision  is  usually  more  con- 
tracted on  the  nasal  side.]  By  this  time 
other  marked  changes  have  taken  place 
in  the  globe.  It  has  acquired  a  peculiar 
stony  hardness  ;  the  veins  on  the  sclero- 
tic emerge  abruptly  near  the  edge  of  the 
cornea  as  thick  purple  trunks  ;  the  pu- 
pil gradually  dilates,  until  in  old  cases  the 
iris^almost  disappears,  acquiring  at  the 
same  time  a  peculiar  slaty  tint.  Eventu- 
ally the  veins  of  the  iris  enlarge,  and  are 
especially  noticeable  as  a  ring-like  plexus 
near  the  pupillary  margin.  The  lens  at 
last  becomes  opaque,  milky-looking,  and 
indistinctly  striated  ;  it  is  often  of  a  gray- 
ish drab,  dirty  yellow,  or  dull  orange,  and 
marked  with  earthy  streaks  and  patches. 
Its  threefold  division  is  often  very  well 
marked,  as  if  by  undergoing  maceration 
in  water,  it  had  swollen  up  and  were 
about  to  burst  its  capsule.  By  this  time 
even  perception  of  light  is  usually  quite 
lost. 

From  what  I  have  already  stated  as  to 
the  various  changes  in  glaucoma,  it  will 
be  understood  that  it  is  by  a  careful  com- 
parison and  estimate  of  several  morbid 
appearances  taken  together,  that  the  dis- 
ease is  to  be  discriminated,  and  not  by 
the  presence  of  any  one  distinctive  sign. 
If  mere  abnormal  hardness  of  the  globe 
be  assumed  as  the  proof  of  glaucoma- 
tous change,  several  forms  of  inflamma- 
tion and  degeneration  quite  distinct  from 
glaucoma  may  be  mistaken  for  that  dis- 
ease. A  "cupped"  condition  of  the  optic 
nerve  may  simply  be  the  result  of  chronic 
wasting.  Colored  halos  around  luminous 
objects  are  ,  commonly  associated  with 
ordinary  catarrhal  ophthalmia.  But  let 
all  these  symptoms  co-exist — intermittent 
obscuration  of  vision,  prismatic  halos, 
fixity  of  the  pupil,  increased  hardness  of 
the  globe,  a  changed  condition  of  corneal 
epithelium,  cupping  of  the  optic  nerve — 
and  the  diagnosis  becomes  an  absolute 
certainty. 

I  have  said  that  the  course  of  the  glau- 
comatous process  is  usually  more  or  less 
gradual,  a  longer  or  shorter  premonitory 
stage  preceding  the  onset  of  an  acute"  at- 
tack ;  but  this  sometimes  comes  on  sud- 
denly, frequently  in  the  night,  the  patient 
having  gone  to  bed  apparently  well,  and 
being  aroused  from  sleep  by  intense  neu- 


ralgic pain  to  find  himself  all  but  blind. 
When  such  an  attack  occurs,  on  account 
of  the  hazy  condition  of  the  corneal  epi- 
thelium, or  some  change  in  the  vitreous 
body,  or  from  both  causes  combined,  the 
optic  nerve  and  retina  cannot  be  dis- 
cerned, and  the  ophthalmoscope  only  re- 
veals a  dull  red  glow  from  the  fundus. 

Treatment  of  glaucoma. — While  cases 
of  chronic  glaucoma  which  had  advanced 
to  their  last  stage  were  abandoned  as 
wholly  incurable,  and  beyond  all  treat- 
ment, those  of  the  acute  form  (under  the 
name  of  ophthalmitis  interna,  ophthalmitis 
arthritica,  etc.)  were  formerly  treated  on 
antiphlogistic  principles,  pushed  to  the 
severest  extremes  ;  profuse  bleeding,  both 
local  and  general,  and  mercury  in  sali- 
vating doses,  being  the  common  means 
employed  to  check  the  progress  of  the  dis- 
ease. Some  practitioners  regarded  gout 
as  the  primary  cause,  and,  in  addition  to 
depletion,  employed  colchicum,  or  other 
anti-arthritics. 

In  spite  of  every  form  of  treatment, 
glaucoma  remained  the  -opprobrium  of 
ophthalmic  medicine  ;  and  the  announce- 
ment, therefore,  of  its  curability  by  means 
of  an  operation  at  once  attracted  general 
attention.  In  1857  G-raefe1  published  an 
account  of  this  operation  of  "  Iridec- 
tomy," and  he  also  brought  the  subject 
before  the  Ophthalmological  Congress 
which  met  at  Brussels  in  that  year.  An 
incision  was  to  be  made  through  the  cor- 
nea, close  to  the  sclerotic  ;  a  considerable 
portion  of  the  iris  was  then  to  be  grasped 
with  a  forceps,  drawn  out,  and  cut  off. 
By  this  operation  the  "intraocular  pres- 
sure," which  was  the  cause  of  all  the  phe- 
nomena of  glaucoma,  would  at  once  be 
removed. 

His  operation  is  performed  as  follows  : 
The  globe  having  been  fixed  with  a  for- 
ceps, a  lance-knife  is  passed  obliquely 
through  the  sclerotic,  about  a  line  and  a 
half  from  the  spot  where  it  blends  with 
the  cornea,  so  as  to  make  a  wound  pene- 
trating into  the  anterior  chamber.  An 
iris-forceps  is  then  passed  through  the 
wound,  a  fold  of  iris  seized,  drawn  out, 
and  then  cut  oft'  close  to  its  ciliary  attach- 
ment. Graefe  and  others  lay  particular 
stress  upon  the  iris  being  removed  quite 

1  See  his  essay  in  the  Archiv  fur  Ophthal- 
mologic (vol.  iii.,  p.  456),  entitled,  On  Iri- 
dectomy in  Glaucoma,  and  on  the  Glaucoma- 
tous Process.  Also  (vol.  iv.,  p.  127,  1858), 
Farther  Clinical  Remarks  on  Glaucoma,  Glau- 
comatous Diseases,  and  the  Curative  Effects 
of  Iridectomy.  These  two  essays,  together 
with  another,  On  Coremorphosis  as  a  Remedy 
in  Iritis  and  Iridochoroiditis,  were  translated, 
under  slightly  changed  titles,  by  Mr.  J. 
Windsor,  and  published  by  the  New  Syden- 
ham Society  (vol.  v.,  1859). 
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up  to  this  point,  but  I  do  not  believe  it  to  | 
be  at  all  essential.  I  have  always  per- 
formed the  operation  with  a  Beer's  knife,  j 
making,  in  fact,  a  corneal  wound  like  the 
upper  section  of  flap  extraction,  but  on  a 
much  smaller  scale.  The  wound  is  a  l 
good  deal  anterior  to  that  recommended 
by  Graefe,  and  passes  through  the  true 
cornea,  but  close  to  its  sclerotic  union. 
The  iris,  consequently,  is  not  divided 
quite  up  to  its  ciliaiw  attachment ;  and 
yet  I  have  found  the  result  of  the  opera- 
tion just  as  satisfactory  as  that  first  de- 
scribed. In  acute  glaucoma  the  lens  al- 
ways advances  forwards,  close  up  to  the 
cornea,  and  is  therefore  endangered  by 
the  thrust  made  with  the  lance-knife ; 
whereas,  in  using  Beer's  knife,  in  the 
way  I  have  mentioned,  its  point  is  always 
kept  in  front  of  the  iris  as  it  lies  against 
the  projecting  lens.  It  appears  to  me 
that  if  a  peripheral  portion  of  iris  is  re- 
moved, sufficient  to  establish  a  free  com- 
munication between  the  anterior  and  pos- 
terior chambers  of  the  aqueous  humor, 
the  object  of  the  operation  has  been  at- 
tained.1 [Most  authors  make  a  point  of 
removing  the  iris  close  to  its  ciliary  attach- 
ment. A  sixth  or  fifth  of  the  membrane 
should  be  excised.  Many  surgeons  use  the 
narrow  Graefe  knife  instead  of  the  kera- 
tome,  proceeding  as  in  the  first  stage  of 
cataract  extraction,  except  that  the  inci- 
sion is  not  so  large.] 

Hancock  has  recommended  the  follow- 
ing operation  in  glaucoma,  as  beiug  great- 
ly preferable  to  iridectomy  :  The  point 
of  a  cataract-knife  is  inserted  at  the 
lower  and  outer  part  of  the  edge  of  the 
cornea,  and  carried  In  a  direction  ob- 
liquely downwards,  dividing  the  sclerotic 
to  about  the  extent  of  two  lines,  and  pen- 
etrating through  the  corpus  ciliare  into 
the  vitreous  humor.  The  incision  also 
divides  the  attachment  of  the  iris,  and  the 
delicate  fibres  constituting  the  "ciliary 
muscle."  The  division  of  these  fibres, 
which  I  have  already  spoken  of  as  chiefly 
constituting  the  apparatus  for  changing 
the  form  of  the  lens  in  the  act  of  accom- 
modation, is  regarded  by  Hancock  as  the 
essential  point  of  the  operation,  since  he 

1  If  this  view  be  correct,  the  explanation 
which  those  who  prefer  Hancock's  operation 
have  offered,  as  accounting  for  the  beneficial 
effect  of  iridectomy,  becomes  inconclusive. 
They  consider  that  the  unintentional  division 
of  the  fibres  of  the  ciliary  muscle,  during  the 
performance  of  Graefe's  operation,  and  not 
the  removal  of  the  piece  of  iris,  constitutes  its 
real  value.  But  if  iridectomy,  performed  in 
the  way  I  have  recommended,  he  found  as 
effectual  as  when  the  iris  is  removed  quite  up 
to  its  ciliary  attachment,  it  follows  that  divi- 
sion of  the  ciliary  muscle  can  in  no  way  con- 
tribute to  the  beneficial  result  of  the  opera- 
tion. 


believes  their  spasmodic  contraction  to  be 
the  primary  cause  of  the  phenomena  of 
glaucoma. 

In  performing  the  operation  of  iridec- 
tomy, great  care  must  be  taken  to  avoid 
wounding  the  lens,  which,  as  I  have  said, 
always  projects  towards  the  cornea,  and 
is  sometimes  in  actual  contact  with  it. 
This  danger  is  avoided  by  making  the 
corneal  incision  in  the  way  I  have  recom- 
mended. 

A  good  deal  of  blood  usually  flows  from 
the  cut  iris  into  the  anterior  chamber, 
sometimes  quite  filling  it.  This  blood 
soon  becomes  absorbed,  if  the  eye  is  kept 
at  rest,  and  bandaged  with  a  carefully  ad- 
justed amount  of  pressure,  for  twenty- 
four  hours.  When,  after  this  period,  the 
eye  is  examined,  the  coimea  is  found  to 
be  clear,  and  the  peculiar  unevenness  of 
its  epithelial  surface  has  given  place  to 
the  normal  mirror-like  smoothness. 

The  recovery  of  sight  after  well-timed 
and  well-performed  iridectomy  is  most  re- 
markable, in  many  cases  almost  amount- 
ing to  the  restoration  of  former  good  vi- 
sion ;  but  in  other  instances  the  patient  is 
greatly  annoyed  by  the  dazzling  appear- 
ance and  the  distortion  of  luminous  bod- 
ies, the  result  of  the  over  large  pupil,  and 
the  consequent  flooding  of  the  eye  with 
light.  Tinted  glasses,  an  opaque  dia- 
phragm perforated  by  a  narrow  trans- 
verse slit,  either  with  or  without  a  low 
convex  glass,  or  other  optical  contrivances, 
must  be  resorted  to  according  to  the  cir- 
cumstances of  the  case.  But  even  if, 
with  all  these  appliances,  the  patient  is 
still  anno}red  by  irregular  refraction,  this 
comparatively  trifling  inconvenience  is 
not  to  be  put  in  comparison  with  the 
benefits  of  iridectomy,  without  which  ut- 
ter blindness  must  inevitably  have  closed 
the  scene. 

The  precise  rationale  of  iridectomy  as 
a  curative  means  still  remains  to  be  ac- 
counted for  ;  and  it  must  so  remain  until 
we  become  acquainted  with  the  first  ori- 
gin of  glaucoma.  We  speak,  indeed,  of 
the  disease  as  consisting  in  "  intra-ocular 
pressure,"  but  why  the  fluid  contents  of 
the  globe  are  in  excess,  so  as  to  cause 
this  pressure,  is  as  yet  unexplained.  We 
must  be  satisfied  practically  to  employ 
iridectomy,  without  being  able  to  give 
any  clear  theoretical  reason  for  our  pro- 
cedure. 

[Of  late  years,  the  operation  of  scle- 
rotomy, as  a  substitute  for  iridectomy,  has 
had  numerous  advocates  and  has  given 
rise  to  much  discussion.  The  most  ap- 
proved method  is  that  of  Wecker,  who 
makes  the  same  incision,  with  a  Graefe 
knife,  as  in  cataract,  except  that  he  does 
not  complete  it,  but  leaves  a  bridge  of  cor- 
neo-sclerotic  tissue  at  the  top  with  a  cut 
on  each  side  of  it.    This  bridge  diminishes 
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the  tendency  to  prolapse  of  the  iris,  which 
has  heen  a  serious  objection  to  the  opera- 
tion. The  rationale  of  its  curative  action 
is  not  more  satisfactorily  determined  than 
that  of  iridectomy,  and  it  has  by  no  means 
displaced  the  older  operation.  Its  strong- 
est claims  are,  perhaps,  in  cases  of  abso- 
lute glaucoma,  when  atrophy  of  the  iris 
may  make  iridectomy  difficult,  and  in  the 
hemorrhagic  form,  when  iridectomy  is  lia- 
ble to  be  followed  by  profuse  choroidal 
hemorrhage.  The  operation  of  sclerotomy 
may  be  considered  still  on  trial.] 


Scrofulous  and  Malignant  Depo- 
sits within  the  Eyeball. 

As  the  present  treatise  on  Diseases  of 
the  Eye  forms  part  of  a  general  system 
of  surgery,  special  sections  ef  which  de- 
scribe the  pathology  of  morbid  growths, 
whether  malignant  or  otherwise,  I  have 
not  thought  it  necessary  to  go  into  the 
subject  of  such  growths,  in  connection 
with  the  eye,  except  just  so  far  as  they 
have  relation  to  diagnosis  and  treatment. 

Scrofulous  and  encephaloid  deposits, 
differing  so  essentially  from  each  other  in 
their  histology,  and  in  the  ultimate  effects 
they  produce  upon  the  eye,  nevertheless 
present  at  a  certain  stage  of  their  pro- 
gress almost  the  same  external  appear- 
ances. 

It  is  chiefly  in  infants  and  young  chil- 
dren that  encephaloid  and  scrofulous  de- 
posits take  place,  while  melanosis  is  the 
form  more  commonly  met  with  in  adults. 

In  scrofulous  and  encephaloid  cases,  the 
first  symptom  noticed  is  a  3-ellowish  reflec- 
tion from  behind  the  pupil,  having  more 
or  less  of  a  metallic  brilliancy,  like  that 
seen  in  a  cat's  eye.  The  surgeon  will 
find  it  difficult  to  form  a  decided  diagno- 
sis at  this  early  stage  of  the  disease.  The 
pupil  for  a  time  retains  its  mobility,  and 
it  will  therefore  be  necessary  to  apply 
atropine  before  using  the  ophthalmoscope; 
the  employment  of  which,  I  need  hardly 
say,  is  often  very  difficult  with  timid  or 
restless  children. 

The  retina  will  be  found  thrust  for- 
wards as  an  irregularly  lobulated  mass, 
and  enlarged  vessels  will  be  seen  ramify- 
ing over  the  uneven  surface.  As  disease 
advances,  the  pupil  becomes  dilated  and 
fixed,  so  that  the  ophthalmoscope  can  be 
used  without  any  previous  application  of 
atropine.  The  mass  slowly  advances 
until  it  almost  touches  the  hinder  surface 
of  the  lens,  which,  up  to  this  period,  re- 
tains its  transparency.  Hitherto  the  pa- 
tient suffers  little  pain,  there  is  hardly  a 
trace  of  increased  vascularity  about  the 
conjunctiva  or  sclerotic,  and  the  general 
health  appears  little,  if  at  all,  affected. 

In  the  second  stage,  however,  both  red- 


ness and  pain  set  in.  The  lens  becomes 
cloudy,  so  that  the  deposit  at  the  fundus  of 
the  eye  can  no  longer  be  recognized, except 
by  the  indistinct  yellowish  tint  which  it 
transmits  through  the  lens.  The  scle- 
rotic and  conjunctiva  become  deeply  in- 
jected, and,  so  soon  as  the  lens  begins  to 
press  against  the  cornea,  there  is  a  con- 
siderable flow  of  tears,  with  intolerance 
of  light.  The  patient  becomes  restless 
and  feverish,  with  loss  of  appetite  and  ir- 
regular action  of  the  bowels.  In  this 
second  stage  the  eyeball  becomes  enlarged 
and  the  cornea  opaque.  The  sclerotic 
bulges  at  one  spot,  as  if  matter  were  form- 
ing there,  or  it  becomes  soft  and  fluctua- 
ting in  several  places.  Usually  the  soft- 
ening is  most  marked  just  behind  the 
upper  margin  of  the  cornea. 

Up  to  this  point  it  will  have  been  diffi- 
cult, if  not  impossible,  for  the  most  expe- 
rienced surgeon  to  pi-onounce,  with  abso- 
lute certainty,  whether  the  disease  under 
his  observation  be  scrofulous  or  encepha- 
loid. In  either  case,  the  sclerotic  usually 
gives  way  at  the  most  projecting  spot, 
the  humors  escape,  frequently  the  lens 
also,  and,  for  a  short  period,  pain  ceases, 
and  the  patient's  general  health  im- 
proves. 

If  the  case  be  one  of  scrofulous  deposit 
the  disease  may  now  begin  to  subside,  the 
globe  slowly  wasting,  until,  eventually, 
a  mere  nodule  remains  at  the  bottom  of 
the  orbit.  Indeed,  in  some  scrofulous 
cases  the  globe  does  not  burst  at  all ;  but, 
having  become  enlarged  to  a  considerable 
extent,  slowly  begins  to  shrink,  and  at 
last  undergoes  atrophy.  After  destroy- 
ing one  e}re,  scrofulous  disease  will  some- 
times attack  the  other,  with  the  same  re- 
sult. 

[The  products  of  suppurative  choroi- 
ditis have  frequently  been  mistaken  for 
intraocular  growths.  Dr.  Knapp,  in  his 
"Treatise  on  Intraocular  Tumors,"  says  : 
"If  I  were  to  rely  only  on  the  results 
obtained  from  my  own  observations,  ocu- 
lar tumors  would  hardly  admit  of  more 
than  two  varieties,  viz.,  Glioma,  origi- 
nating in  the  retina;  and  Sarcoma,  pro- 
ceeding from  the  choroid,  and  being  in 
part  unpigmented  and  in  part  melanotic. 

.  .  .  That  other  varieties  of  tumor 
(especially  carcinoma)  maj'  arise  in  the 
eye  I  am  far  from  denying  ;  nevertheless, 
I  may  add  that  in  the  more  detailed  de- 
scriptions contained  in  medical  literature, 
to  the  present  date,  I  did  not  find  any 
convincing  instance."] 

But  should  the  deposit  be  encephaloid,  a 
farther  change  now  begins.  A  soft  vas- 
cular growth  sprouts  forth  from  the  open- 
ing in  the  sclei-otic,  through  which  the 
humors  of  the  eye  have  escaped.  This 
fungous  mass  enlarges  with  great  rapid- 
ity," frequently   attaining    an    enormous 
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size,  and  exudes  a  profuse  foetid  sanies, 
which,  by  exposure  to  the  air,  dries  into 
brownish  crusts,  giving  to  the  tumor  al- 
most the  appearance  of  a  sponge.  The 
separation  of  one  of  these  crusts,  or  a 
very  slight  touch,  often  causes  bleeding 
from  the  vessels  which  traverse  the  tumor 
in  every  direction.  The  patient  becomes 
more  emaciated  and  weak,  and,  after 
several  months  of  suffering,  dies,  either 
from  repeated  loss  of  blood,  or  from  the 
simultaneous  development  of  malignant 
disease  in  the  brain,  or  some  other  im- 
portant organ. 

Melanosis  is  the  form  of  malignant  dis- 
ease which  attacks  the  eye  in  adult  life. 
Sometimes  the  melanoid  deposit  is  so 
abundant  that  the  whole  mass  acquires  a 
brownish-black  tint ;  in  other  instances  it 
is  only  partially  distributed  through  an 
encephaloid  growth.  Although  more 
commonly  commencing  in  an  eye  not 
previously  diseased,  melanosis  sometimes 
attacks  one  which  has  already  become 
useless  from  destructive  iullammation. 

It  is  between  the  choroid  and  retina 
that  melanotic  deposit  most  frequently 
takes  place ;  and  the  visual  power  of  a 
portion  of  the  retina  is  often  retained  to 
a  remarkable  degree,  while  the  rest  of  it 
has  become  completely  displaced.  The 
same  remark  holds  good  also  in  encepha- 
loid cases.  The  ophthalmoscope  is  of 
course  our  only  means  for  arriving  at  an 
accurate  diagnosis  of  melanotic  deposit 
within  the  vitreous  chamber.  When  it 
has  burst  through  the  coats  of  the  globe, 
its  dark  color  and  general  appearance 
would  at  once  proclaim  its  real  nature. 
Occasionally  melanosis  appears  to  origi- 
nate outside  the  globe,  in  connection  with 
the  conjunctiva,  subsequently  involving 
the  sclerotic  and  other  tissues. 

The  medical  treatment  of  encephaloid 
and  melanotic  deposits  within  the  globe, 
as  in  other  parts  of  the  body,  can  be  only 
palliative.  We  may  lay  it  down  as  a  rule 
in  the  treatment  of  such  affections,  that, 
while  we  know  of  no  substance  which  can 
cure  them,  they  may  often  be  kept  in 
check  for  a  considerable  time  by  support- 
ing the  general  powers  of  the  patient ; 
and  the  more  we  are  able  to  do  this,  the 
slower  will  be  the  progress  of  the  malig- 
nant growth,  and  the  less  tendency  will  it 
evince  to  involve  the  neighboring  tissues. 
Strict  attention  to  the  patient's  diet,  and 
to  the  regulation  of  his  health  by  means 
of  suitable  tonic  medicines  and  pure  air, 
will  often  retard  to  a  remarkable  degree 
the  fatal  termination  of  the  disease. 

In  endeavoring  to  form  an  opinion  as 
to  the  curative  results  of  surgical  opera- 
tion in  malignant  disease  of  the  eyeball, 
we  must  altogether  dismiss,  as  untrust- 
worthy, the  records  of  our  older  surgery, 
For  many  of  the  eyes  said  to  have  been 


removed  without  any  return  of  disease 
were  doubtless  affected  with  scrofulous 
deposit,  which,  as  I  have  said,  at  a  cer- 
tain stage  of  its  progress,  so  closely  re- 
sembles the  encephaloid  form.  Kemoval 
of  the  eyeball  should  be  undertaken  only 
after  the  most  careful  examination,  both 
local  and  general.  The  surgeon  should 
inquire  into  the  mode  in  which  the  vari- 
ous bodily  functions  are  performed,  so  as 
to  assure  himself  that  no  appreciable  de- 
posit of  a  malignant  kind  has  taken  place 
in  any  of  the  viscera.  He  must,  as  far  as 
possible,  ascertain  that  the  encephaloid 
or  melanotic  mass  is  fairly  inclosed  with- 
in the  fibrous  case  of  the  eye,  without 
having  involved  the  optic  nerve,  or  pene- 
trated through  the  sclerotic  into  the  cavity 
of  the  orbit.  These  conditions  cannot  be 
absolutely  determined  ;  but  attention  to 
certain  points  will  help  the  surgeon  to 
make  some  approximation  towards  a  cor- 
rect diagnosis.  If  the  eyeball  be  thrust 
forwards,  without  its  actual  volume  being 
increased — if  it  be  habitually  turned  in 
any  particular  direction — if  it  be  fixed,  or 
only  movable  to  a  very  slight  degree — 
above  all,  if  the  point  of  the  little  finger 
passed  backwards  by  the  side  of  the  globe, 
encounters  any  resisting  mass  within  the 
orbit,  it  may  fairly  be  assumed  that  the 
morbid  deposit  extends  beyond  the  cavity 
of  the  eyeball ;  and  in  such  a  case  its  re- 
moval would  be  of  doubtful  success. 
Even  under  the  most  favorable  circum- 
stances the  surgeon,  when- convinced  of 
the  existence  of  a  malignant  growth, 
would  give  a  most  guarded  prognosis  ;  for 
in  no  class  of  operations  for  the  removal 
of  such  disease  are  the  statistics  more 
discouraging  than  in  those  relating  to  the 
eye. 

[Perhaps  this  statement  may  be  under- 
stood as  including  operations  undertaken 
in  the  later  stages  of  the  disease.  Before 
the  growth  has  penetrated  the  sclerotic 
or  cornea,  or  involved  the  optic  nerve, 
the  conditions  would  seem  to  be  excep- 
tionally favorable,  as  "we  are  enabled  to 
carry  out  the  total  extirpation  with  more 
certainty  here  than  in  any  other  portion 
of  the  body."] 


CHAPTEK  XI. 

DISEASES  OF   THE  LACRY3IAL 
APPAKATUS. 

The  lacrymal  apparatus  comprises  the 
lacrymal  gland,  which  secretes  the  tears 
— the  puncta  and  canaliculi,  which  con- 
vey them  into  the  lacrymal  sac,  where 
they  temporarily    accumulate — and    the 
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lacrymo-nasal  canal,  whereby  they  are 
finally  conveyed  into  the  lower  chamber 
of  the  nose. 

If  we  consider  the  small  calibre  of  the 
canaliculi  we  can  readily  understand  that 
a  very  slight  degree  of  thickening  in  the 
delicate  membrane  winch  lines  them,  or 
a  trilling  displacement  of  the  puncta,  can 
suffice  to  disarrange  the  mechanism  of 
taking  up  and  carrying  on  the  tears  ;  and 
accordingly  we  find  that  watering  of  the 
eye  (epiphora)  is  a  frequent  symptom  in 
various  forms  of  conjunctival  inflamma- 
tion.  It  also  constitutes  of  itself  a 
troublesome  condition,  which  is  constantly 
being  brought  under  the  surgeon's  notice. 

If  the  puncta  are  quite  impervious,  of 
course  the  tears  must  trickle  down  the 
cheek  as  fast  as  they  are  secreted.  A 
contraction  or  stricture,  of  the  puncta  or 
canaliculi  will  cause  a  less  complete  over- 
flow. If  the  lacrymo-nasal  canal  be 
strictured,  or  its  outlet  obstructed,  the 
tears  passing  into  the  sac  will  accumu- 
late there,  and,  together  with  the  pent-up 
mucus,  form  a  swelling  termed  mucocele. 
Unless  relief  is  obtained,  the  distended 
sac  becomes  inflamed,  and  pus  is  formed, 
which  eventually  discharges  itself  through 
an  opening  in  the  skin,  constituting  true 
fistula  lacrymalis.  This  term,  however, 
is  often  incorrectly  applied  to  abscess  of 
the  sac  without  any  perforation  of  the 
skin. 

When  a  case  comes  before  us  in  which 
there  is  a  continual  watery  state  of  the 
eye,  our  attention  should  be  at  once 
directed  to  the  puncta.  These  apertures, 
in  a  healthy  state,  are  in  contact  with  the 
ocular  conjunctiva,  so  that,  to  bring  them 
into  view,  it  is  necessary  to  draw  the 
margin  of  the  tarsus  a  little  away  from 
the  eyeball.  If  the  conjunctiva  lining 
the  lower  lid  has  become  considerably 
thickened  from  chronic  inflammation,  the 
edge  of  the  tarsus  may  be  so  much 
everted  as  to  cause  the  punctum  to  face 
upwards,  or  even  directly  forwards.  In 
such  a  position  it  can  no  longer  take  up 
the  tears,  which  accordingly  run  over  the 
edge  of  the  lid.  In  extreme  cases  of 
lippitudo  and  chronic  ophthalmia,  the 
puncta,  still  retaining  their  natural  posi- 
tion, are  sometimes  found  to  be  so  com- 
pletely obliterated  that  their  position  can 
no  longer  be  detected. 

If  the  puncta  are  in  their  natural  posi- 
tion, and  their  openings  appear  unob- 
structed, and  yet  no  tears  can  be  made  to 
regurgitate  through  them  when  the  point 
of  the  finger  is  firmly  pressed  against  the 
lacrymal  sac,  just  below  the  tendon  of 
the  orbicularis  palpebrarum,  we  may 
suspect  some  stricture  to  exist  in  the 
canaliculi.  We  can  ascertain  this  only 
by  exploring  them  with  a  fine  probe. 
This  may  seem  to  be  a  very  simple  matter  ; 


but  it  requires  considerable  care  and  tact, 
without  which  much  serious  mischief  may 
result.  The  membrane  lining  the  canals 
is  extremely  delicate,  and  any  want  of 
gentleness  in  passing  the  probe  may  tear 
the  membrane,  and  so  give  rise  to  fresh 
obstruction.  We  must  bear  in  mind  the 
abrupt  turn  which  the  canal  makes  at  a 
short  distance  from  the  punctum.  In 
passing  a  probe  into  the  lower  canaliculus, 
the  instrument  should  be  directed  almost 
vertically  downwards  for  about  half  a  line 
and  then  turned  inwards  towards  the  nose, 
in  which  direction  it  will  pass  on,  should 
no  stricture  exist,  until  its  point  strikes 
against  the  inner  wall  of  the  sac,  where 
it  lies  against  the  bone.  During  the 
whole  process  of  introducing  the  probe, 
the  tarsi  should  be  kept  on  the  stretch, 
by  drawing  outwards  the  external 
canthus. 

Except  to  a  practised  hand,  it  is  often 
difficult  to  detect  whether  the  point  of 
the  probe  is  arrested  close  to  the  junction 
of  the  canaliculus  with  the  external  wall 
of  the  sac,  or  whether  the  point  has 
reached  the  internal  wall.  In  the  former 
case  any  onward  pressure  with  the  in- 
strument produces  a  slight  dragging  of 
the  tarsus  ;  whereas  contact  of  the  probe 
with  the  inner  wall  of  the  sac  not  only 
conveys  to  the  hand  a  peculiar  feeling  of 
firm  resistance,  but  at  once  causes  all 
movement  of  the  tarsus  to  cease. 

If  the  canaliculi  be  found  free  from 
stricture,  and  the  sac  forms  a  distinct 
prominence  below  the  inner  canthus,  it 
is  pretty  certain  there  is  an  obstruction 
at  the  laciwmo-nasal  canal.  If  this  canal 
be  perfectly  closed,  while  the  canaliculi 
are  free,  firm  pressure  of  the  finger  on  the 
swollen  sac  will  cause  its  contents  to 
escape  at  the  puncta ;  but  if  the  canal, 
although  narrowed,  be  pervious,  steady 
pressure  in  a  direction  downwards  and  a 
little  backwards,  may  overcome  the 
resistance  of  the  stricture ;  the  swelling 
then  suddenly  yields,  and  the  contents  of 
the  sac  pass  into  the  nose. 

When  we  consider  that  the  membrane 
lining  the  outlet  of  the  lacrymo-nasal 
canal  is  that  common  to  the  chambers  of 
the  nose,  we  cannot  be  surprised  that 
catarrhal  inflammation  of  this  membrane 
should  be  a  frequent  cause  of  lacrymal 
obstruction.  If  pressure  on  the  sac  suffi- 
ces to  empty  its  contents  into  the  nostril, 
the  inconvenience  of  the  partial  obstruc- 
tion at  the  outlet  may  be  kept  in  check 
by  the  patient  taking  care  frequently  to 
make  this  pressure,  and  to  use  at  the  same 
time  other  means  for  restoring  the  lining 
membrane  of  the  sac  as  well  as  that  of 
the  nose  to  a  more  healthy  condition. 
But  if  this  pressure  is  omitted,  and  the 
tears  and  mucus  are  allowed  to  collect 
and   to  distend  the  sac,  this  distension, 
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under  some  attack  of  catarrhal  inflamma- 
tion, may  suddenly  transform  the  chronic 
disease  into  an  acute  one.  Pain  is  then 
felt  in  the  part ;  the  lids  become  red  and 
puny,  sometimes  assuming  an  erysipela- 
tous appearance  ;  and  the  patient  is  quite 
unable  to  separate  the  tarsi.  The  swollen 
sac  feels  hard  to  the  touch,  and  even  slight 
pressure  on  it  is  extremely  painful,  while 
it  fails  to  press  out  anything  from  the 
puncta. 

These  symptoms  show  that  suppuration 
is  taking  place  within  the  sac.  If  the  case 
is  left  to  itself,  the  pus  escapes  b}T  bursting 
through  the  skin,  and  the  opening  fre- 
quently remains  fistulous,  allowing  the 
tears,  which  have  passed  through  the 
puncta  into  the  sac,  to  trickle  out  upon 
the  cheek,  thus  constituting  a  true  fistula 
lacrymalis.  After  ail  inflammation  has 
passed  away,  and  the  redness  and  swell- 
ing which  attended  the  formation  of  the 
abscess  have  disappeared,  the  fistula  often 
contracts  to  such  a  small  aperture,  that, 
were  it  not  for  the  tears  which  slowly  dis- 
til from  it,  the  opening  would  hardly  he 
perceptible.  It  is  about  the  size  of  a  pin- 
hole, and  almost  resembles  one  of  the 
puncta  in  minuteness  of  aperture. 

Treatment  of  lacrymal  obstructions.  — 
These  obstructions,  varying  as  they  do 
from  a  slight  thickening  of  some  portion 
of  the  lining  membrane  of  the  sac  or 
nasal  canal,  causing  occasional  watering 
of  the  eye,  up  to  a  total  occlusion  of  the 
nasal  canal,  with  displacement  or  stric- 
ture of  the  puncta  and  canaliculi,  cannot 
of  course  all  require  the  same  kind  of 
treatment.  Slight  cases  of  thickening  of 
the  lining  membrane  of  the  sac,  if  of 
recent  date,  may  be  much  benefited  by 
the  repeated  application  of  small  oval 
blisters,  about  half  an  inch  long,  over  the 
sac.  Astringent  solutions  of  alum  or 
taunin  may,  at  the  same  time,  be  dropped 
into  the  corner  of  the  eye,  so  that  they 
may  follow  the  course  of  the  tears,  and 
thus  reach  the  thickened  membrane. 
This  object  may  be  facilitated  by  slitting 
up  the  canaliculus  in  the  manner  here- 
after to  be  described.  Each  time  the 
drops  are  used,  the  sac  should  be  previ- 
ously emptied,  by  pressing  the  point  of 
the  finger  upon  it  in  a  downward  direc- 
tion. Should  the  lining  membrane  of  the 
nose  be  in  a  thickened  state,  injections  of 
astringent  lotions  into  the  nostril  are  of 
service  ;  and  in  all  cases  attention  to  the 
general  health  and  suitable  tonic  medi- 
cines are  indicated. 

Warm  water-dressing  should  be  applied 
whenever  acute  inflammation  of  the  sac 
sets  in  with  the  symptoms  I  have  de- 
scribed. This  form  of  applying  warmth 
and  moisture  is,  in  all  affections  of  the 
lids  and  parts  about  the  eye,  to  be  pre- 
ferred to  poultices,  as  the  latter  frequently 


produce  a  troublesome  form  of  eczema- 
tous  eruption.  Diligent  application  of 
water-dressing  for  four-and-twenty  hours 
will  frequently  subdue  acute  inflammation 
of  the  sac  to  such  an  extent  that  not  only 
do  the  redness  and  swelling  of  the  lids 
disappear,  but  the  thickening  of  the  in- 
ternal membrane  gives  way ;  so  that 
gentle  pressure  over  the  sac  suffices  to 
empty  its  contents  into  the  nose,  and  the 
case  returns  to  its  chronic  condition. 
Should  this  not  be  the  case,  an  incision 
must  be  made  into  the  sac,  and  exit  given 
to  the  pus. 

[It  is  better,  if  possible,  to  empty  the 
sac  by  slitting  the  canaliculus.  This  pre- 
pares the  way  for  probing  the  duct  after 
the  acute  symptoms  have  subsided,  and 
avoids  the  formation  of  a  fistula.] 

There  is  hardly  any  form  of  local  dis- 
ease which  has  given  rise  to  a  greater 
variety  of  surgical  treatment  than  chronic 
distension  of  the  lacrymal  sac,  and  stric- 
ture of  its  nasal  duct.  The  distended  sac 
has  been  compressed  by  an  apparatus  of 
pads,  adjusted  by  means  of  springs  and 
screws.  The  strictured  sac  or  duct  has 
been  subjected  to  gradual  dilatation  by 
means  of  strings  of  catgut,  introduced 
through  an  opening  made  into  the  sac, 
and  brought  out  into  the  nostril  ;  strings 
of  increasing  thickness  being  used  as  the 
canal  would  admit  of  their  passage.  Di- 
latation of  the  stricture  was  at  one  time 
attempted  from  below,  by  means  of  curved 
sounds,  introduced  into  the  sac  from  the 
nostril ;  but  these  instruments  were  diffi- 
cult to  introduce,  there  was  great  risk  of 
breaking  with  them  some  of  the  fragile 
bones  in  the  neighborhood  of  the  nasal 
duct,  and  they  could  not  reach  a  stricture 
situated  high  up  towards  the  entrance  of 
the  canaliculi.  At  one  time  metal  tubes 
were  placed  in  the  cavity  of  the  sac,  which 
were  intended  to  be  healed  in,  and  per- 
manently to  occupy  its  cavity ;  but  Na- 
ture, disliking  foreign  bodies,  even  when 
introduced  by  a  surgeon,  always  rebelled 
against  them,  and  did  her  best  to  dislodge 
them,  either  upwards  or  downwards. 
The  style  maintained  its  ground  longest, 
and  until  recently  formed  the  ultima  ratio 
in  every  case  of  obstinate  lacrymal  ob- 
struction. It  was  made  long  enough  to 
reach  from  just  below  the  tendon  of  the 
orbicularis  palpebrarum,  where  an  incis- 
ion was  made  into  the  cavity  of  the  sac  to 
admit  it,  to  near  the  floor  of  the  nostril. 
The  upper  end  was  furnished  with  a  nail- 
like head,  to  support  the  style  in  its  pro- 
per position  ;  and  it  was  intended  that  the 
tears,  entering  by  the  puncta  and  canali- 
culi, should  come  into  contact  with  the 
piece  of  metal,  and  glide  down  by  the 
side  of  it  into  the  nose.  The  style  was 
to  be  tnken  out  every  day,  cleansed  and 
replaced  ;  and  at  first  the  cure  appeared 
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perfect ;  but  patients,  from  timidity, 
awkwardness,  or  carelessness,  neglected 
this  precaution,  the  instrument  was  sel- 
dom, in  some  cases  never,  removed,  and 
eventually  it  became  encrusted  with 
earthy  deposit  from  the  tears,  or  was  con- 
sumed by  oxydation  ;  the  skin  around  the 
nail-shaped  head  was  drawn  in,  and  at 
the  same  time  blackened  with  the  sulphu- 
ret  of  silver,— in  short,  the  style,  so  highly 
praised  at  first,  became  at  last  a  source  of 
annoyance  and  disappointment. 

About  thirty  years  ago,  Bowman1  sug- 
gested a  very  simple  and  useful  opera- 
tion, which,  in  many  instances,  suffices  to 
cure  epiphora  resulting  from  contraction 
or  displacement  of  the  puncta,  while  at 
the  same  time  it  affords  a  ready  access  to 
any  obstruction  that  may  exist  in  the 
course  of  the  sac  or  lacrymo-nasal  canal. 

Suppose  that,  in  consequence  of  chronic 
ophthalmia,  or  from  any  other  cause,  the 
lower  punctum  has  become  displaced,  so 
that,  instead  of  facing  towards  the  eyeball, 
it  is  directed  upwards  and  forwards  ;  the 
tears  in  such  a  case  will  run  over  the 
edge  of  the  lid  ;  and  the  object  of  the 
surgeon  must  be  to  transfer,  as  it  were, 
the  displaced  punctum  to  a  position 
where  it  can  catch  the  tears  before  they 
overflow  the  border  of  the  tarsus.  The 
lid  being  put  upon  the  stretch,  a  fine 
grooved  director,  or,  in  default  of  that, 
an  ordinary  punctum-probe,  is  to  be 
passed  along  the  whole  course  of  the  ca- 

[Fig.  273. 


Weber's  canaliculus  knife.] 

naliculus,  and  held  firmly  there,  while  a 
fine  sharp-pointed  knife  is  run  along  the 
probe,  as  far  as  the  caruncle,  so  as  com- 
pletely to  lay  open  the  canal,  and  thus 
extend  its  orifice  backwards  to  the  point 
where  the  tears  accumulate.  A  very 
handy  little  knife,  with  a  slightly  bulbous 

'  Medico-  Chirurgical  Transactions  for  1851, 
p.  338. 
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point,  has  been  invented,  with  which  the 
canaliculus  can  be  slit  up  without  the  u.se 
of  any  probe  or  director. 

For  several  days  after  the  incision  has 
been  made  through  the  upper  wall  of  the 
canaliculus  a  probe  must  be  passed  along 
its  track,  to  prevent  the  lips  of  the  wound 
growing  together.  In  some  persons  it 
may  be  necessary  to  use  the  probe  for  ten 
days  or  more  ;  in  other  cases  there  is 
hardly  any  disposition  in  the  edges  of  the 
wound  to  unite. 

When  the  overflow  of  tears  depends 
simply  on  faulty  position  of  the  punc- 
tum, this  laying  open  of  the  canaliculus 
may  of  itself  effect  a  cure.  In  cases  of 
obstruction  in  the  lacrymal  sac  or  its 
nasal  duct,  the  incision  affords  an  easy 
access  to  the  seat  of  stricture. 

Occasionally,  however,  another  compli- 
cation exists  in  a  narrowing  of  the  ca- 
naliculus just  at  its  point  of  communica- 
tion with  the  sac,  which  may  prevent  the 
passage  of  a  probe  sufficiently  large  to 
act  upon  the  stricture.  In  such  a  case  a 
small  straight  canula,  containing  a  lan- 
cet-shaped point,  which  may  be  protruded 
or  withdrawn  by  means  of  a  spring, — in 
fact,  Stafford's  instrument  for  dividing 
urethral  stricture,  made  on  a  miniature 
scale, — must  be  carried  along  the  canali- 
culus, and  employed  upon  the  constricted 
spot. 

The  probes  for  dilating  strictures  in  the 
sac  or  its  canal  must  be  of  various  de- 
grees of  thickness,  but  all  sufficiently 
strong  to  sustain  the  requisite  amount  of 
pressure  without  bending.  They  are  best 
introduced  by  the  surgeon  standing  behind 
the  patient ;  and  it  will  be  found  advis- 
able to  avoid  using  those  of  too  small  a 
size,  as  they  are  of  course  more  likely 
than  those  of  a  larger  size  to  catch  in  a 
fold  of  membrane,  or  even  to  pierce  the 
membrane  covering  the  bony  walls  of  the 
canal. 

The  tarsus  being  put  on  the  stretch,  the 
probe  is  passed  along  the  newly-opened 
canaliculus  until  its  extremity  strikes 
against  the  inner  wall  of  the  sac.  Still 
keeping  its  extremity  in  contact  with  this 
part,  the  probe  is  raised  to  a  vertical  po- 
sition, and  then  carefully  carried  down- 
wards to  the  seat  of  stricture.  The  carnal 
inclines  somewhat  backwards,  and  this 
inclination  is  to  be  carefully  borne  in  mind. 
The  surgeon  must  feel  his  way  with  the 
point  of  the  instrument,  and  be  on  his 
guard  against  using  unnecessary  force.  In 
cases  of  old  dilatation  of  the  sac,  its  re- 
laxed lining  membrane  readily  catches  in 
a  fold  against  the  point  of  the  probe,  and 
the  surgeon  must  learn  to  discriminate 
between  a  check  arising  from  this  cause, 
and  the  obstacle  encountered  by  the  in- 
strument becoming  impacted  in  the  con- 
stricted lacrymo-nasal  canal.    The  length 
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of  the  instrument  which  has  been  passed 
in,  and  the  patient's  own  feelings,  will 
prove  whether  the  point  of  the  probe  has 
entered  the  nasal  cavity. 

It  sometimes  happens  that,  immediately 
after  the  first  passage  of  the  probe,  the 
surgeon  is  able,  by  pressure  over  the  sac, 
to  force  all  its  contents  down  into  the 
nose  ;  but  if  there  has  been  much  diffi- 
culty in  passing  the  instrument,  the 
membrane  becomes  swollen,  and  will 
allow  the  contents  of  the  sac  to  pass  only 
after  the  swelling  has  been  relieved  by 
fomentation. 

No  fixed  rules  can  be  laid  down  as  to 
the  frequenc}'  with  which  the  probe  is  to  be 
used,  nor  as  to  the  length  of  time  required 
for  a  cure.  This  will  vary  from  a  few 
weeks  to  several  months,  and  relapses 
frequently  occur  long  after  the  stricture  ap- 
pears to  have  been  completely  overcome. 
Too  frequent  use  of  the  probe  will  set  up 
irritation,  and  induce  a  more  abundant 
muco-purulent  secretion.  When  this 
takes  place,  the  probe  must  be  laid  aside 
for  a  week  or  two,  and  fomentation,  with 
water-dressing  at  night,  be  substituted. 

During  the  whole  course  of  treatment 
by  means  of  the  probes,  the  patient  must 
never  neglect  several  times  a  day  to  press 
out  the  contents  of  the  sac,  endeavoring 
to  do  this  in  a  downward  direction  ;  or, 
if  this  cannot  be  effected,  by  pressure 
through  the  puncta. 

Those  who  are  about  to  treat  a  case 
of  long-standing  lacrymal  obstruction  by 
the  passage  of  probes,  should  clearly 
understand  how  much  care,  tact,  and 
patience  such  an  undertaking  requires. 
In  consequence  of  the  minuteness  and 
delicacy  of  the  parts  concerned,  the 
treatment  of  a  stricture  in  the  lacrymo- 
nasal  duct  demands  even  greater  care  and 
skill  than  that  of  a  stricture  in  the 
urethra ;  and  I  am  sure  that  those  who 
have  seen  much  practice  will  bear  me  out 
in  asserting,  that  by  far  the  greater  part 
of  obstinate  and  dangerous  cases  of  the 
latter  kind  are  due  to  meddlesome  sur- 
gery rather  than  to  any  original  disease. 

The  surgeon  must  bear  in  mind  that 
the  walls  of  the  lacrymal  sac  and  duct  are 
composed  of  extremely  brittle  and  fragile 
bones,  and  that  the  rough  introduction  of  a 
probe  may  either  break -some  of  these,  or 
tear  away  the  delicate  and  vascular  mem- 
brane which  covers  them.  Besides,  as 
the  lacrymo-nasal  canal  is  a  bony  tube, 
all  thickening  of  its  lining  membrane 
must  take  place  concentrically,  and  there- 
fore any  undue  violence,  by  setting  up 
inflammation,  is  sure  to  increase  instead 
of  lessening  the  cause  of  stricture. 

Even  when  all  possible  care  and  skill 
have  been  employed,  the  treatment  of 
stricture  in  the  lacrymal  passages,  by 
the    means  just   described,   is   often  ex- 


tremely tedious  ;  for  the  affection  may  be 
complicated  with  great  dilatation  of  the 
sac,  caries  of  the  adjacent  bones,  or  false 
passages  of  various  kinds,  resulting  from 
previous  mismanagement. 

[The  dilatation  of  stricture  of  the  nasal 
duct  by  means  of  much  larger  probes  than 
those  heretofore  employed,  has  recently 
been  recommended  by  Dr.  Theobald,  of 
Baltimore.  (See  Archives  of  Ophthal- 
mology, vol.  vi.,  and  Trans.  Med.  and  Chi- 
rurg.  Faculty  of  Maryland,  April,  1877.  j] 

Dacryolilhs.  —  This  term  has  been  ap- 
plied to  certain  concretions  which  are 
sometimes  met  with  in  the  lacrymal  pas- 
sages, in  the  canaliculi,  or  in  the  sac, 
caused  by  the  earthy  salts  contained  in 
tears  becoming  deposited  in  the  form  of  a 
calculus.  Watering  of  the  eye,  repeated 
attacks  of  inflammation  in  the  sac,  or 
swelling  and  suppuration  about  the  ca- 
naliculus, and  pain  when  the  part  is 
pressed  upon,  are  the  more  obvious 
symptoms.  A  probe  carefully  passed 
into  the  canaliculus,  or  through  it  into  the 
sac,  would  detect  the  presence  of  the  con- 
cretion, which  must  be  cut  upon,  and  ex- 
tracted with  a  scoop  or  other  instrument. 

Irritation  of  the  lacrymal  passages  is 
sometimes  caused  by  the  intrusion  of  a 
detached  eyelash  into  one  of  the  canali- 
culi. In  this  curious  accident  the  hair 
enters  at  the  punctum,  and  passes  on  as 
far  as  the  abrupt  bend  which  the  canal 
makes  at  about  a  line's  distance  from  the 
orifice:  Here  it  is  arrested  ;  its  point  pro- 
truding to  a  greater  or  less  extent,  and 
irritating  the  caruncle  and  semilunar  fold. 
The  symptoms  induced  are  a  pricking 
and  itching  about  the  inner  canthus,  with 
reddening  of  the  neighboring  conjunctiva. 
If  the  hair  be  short,  its  point  will  pro- 
trude so  little  as  to  make  it  very  difficult 
of  detection  ;  on  its  withdrawal,  all  irrita- 
tion at  once  ceases. 

DISEASES  OF  THE    LACRYMAL   GLAND 
AND  ITS  DUCTS. 

The  works  of  foreign  writers  present  a 
formidable  array  of  diseases  affecting 
this  gland,  almost  every  form  of  acute 
and  chronic  inflammation,  and  enlarge- 
ments, both  simple  and  malignant,  being 
recorded  ;  while  our  own  countrymen 
appear  to  have  met  with  but  few  cases  of 
the  kind.  My  own  experience  would 
lead  me  to  believe  that  compared  with 
the  other  glandular  structures  of  the 
body,  the  lacrymal  gland  is  very  rarely 
the  seat  of  disease,  its  sheltered  position 
beneath  the  projection  of  the  frontal 
bone  guards  it,  to  a  great  extent,  from 
external  violence,  and  it  appears  but  sel- 
dom to  participate  in  the  inflammation  of 
neichborino;  tissues. 
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One  rare  affection  consists  in  an  accu- 
mulation of  tears  in  one  or  more  of  the 
obstructed  excretory  ducts,  whereby  a 
cyst-like  tumor  is  formed  in  the  upper-lid 
(dacryops)  becoming  very  visible  when  the 
lid  is  everted.  If  one  of  these  enlarge- 
ments is  punctured,  without  attention 
being  paid  to  the  after-treatment  of  the 
case,  the  opening  is  apt  to  become  fistu- 
lous (dacryops  fistulosus),  the  lacrymal  se- 
cretion continuing  to  distil  through  a 
minute  aperture  in  the  skin.  Such  a  case 
may  be  treated  on  the  same  principle  as  a 
fistula  of  the  parotid  gland,  namely,  hy 
passing  in  at  the  opening  a  thread,  which, 
having  been  carried  through  the  thickness 
of  the  lid,  and  brought  out  at  its  con- 
junctival surface,  has  a  small  knot  made 
at  one  end.  This  knot  is  then  drawn  into 
the  fistula,  and,  by  continued  traction  of 
the  other  end,  is  made  to  ulcerate  its  way 
through  the  conjunctival  surface.  The 
tears  being  thus  diverted,  the  fistulous 
orifice  in  the  skin  may  be  closed  by  paring 
and  uniting  its  edges.1 

Should  the  lacrymal  gland  really  be- 
come the  seat  of  malignant  deposit,  or 
should  it  be  deemed  advisable  to  extir- 
pate it  on  account  of  chronic  enlarge- 
ment, or  for  any  other  cause,  the  opera- 
tion would  be  a  simple  one,  and  would 
offer  nothing  worthy  of  remark. 

In  the  only  instances,  three  in  number, 
where  I  have  myself  extirpated  the  gland, 
it  was  not  the  seat  of  disease,  but  was  re- 
moved to  do  away  with  the  inconvenience 
of  the  overflow  of  tears,  the  pun'cta  and 
canaliculi  having  been  wholly  destroyed 
by  extensive  burns.  In  one  of  these 
cases  an  artificial  pupil  1  had  made  would 
have  been  rendered  almost  useless,  in 
consequence  of  the  flooding  of  the  eye  with 
tears,  had  their  secretion  been  allowed  to 
continue.2 


CHAPTEB  XII. 

DISEASES   OF   THE   EYELIDS. 

So  many  various  tissues  enter  into  the 
formation  of  the  eyelids  that  they  must 
necessarily  be  liable  to  a  great  variety  of 
diseases  ;  but  it  would  be  absurd  to  at- 
tempt a  description  of  all  the  morbid  con- 
ditions which  they  share  with  the  other 

:  See  a  well-reported  case  of  dacryops,  by 
Hulke,  Ophthalmic  Hospital  Reports,  vol.  i., 
p.  287,  1859.  In  this  instance  a  loop  of 
thread  was  made  to  include  a  certain  portion 
of  the  conjunctiva. 

2  See  Guide  to  the  Practical  Study  of  Dis- 
eases of  the  Eye,  2d  edit.,  1859,  p.  417. 


portions  of  the  common  integument  of  the 
body. 

The  orbicularis  palpebrarum  is  subject 
to  a  spasmodic  twitching  of  some  of  its 
fibres,  usually  those  of  the  lower  lid,  pro- 
ducing a  visible  quivering  of  the  skin, 
popularly  termed  the  "live-blood."  To 
persons  of  an  irritable  nervous  system 
this  becomes  teasing  from  its  frequent  re- 
currence. It  is  commonly  the  result  of  in- 
testinal irritation,  especially  that  pro- 
duced by  ascarides  ;  and  a  few  doses  of 
purgative  medicine,  followed  up  by  ton- 
ics, usually  suffice  to  put  an  end  to  the 
annoyance. 

Epicxmthus  is  a  term  applied  to  a  slight 
deformity,  sometimes  observed  in  chil- 
dren, consisting  in  a  crescentic  fold  of  re- 
dundant skin  at  the  inner  corner  of  each 
eye,  partly  or  wholly  concealing  the  ca- 
runcle. It  is  associated  with  a  depressed 
form  of  the  nasal  bones,  and  if,  in  after 
life,  the  bridge  of  the  nose  becomes  more 
prominent,  the  fold  of  the  skin,  to  a  cer- 
tain extent,  diminishes,  although  it  never 
wholly  disappears.  Epicanthus  imparts 
to  the  face  an  unpleasant,  Chinese  ex- 
pression ;  and  the  only  cure  is  by  pinch- 
ing up  and  removing  the  vertical  fold  of 
skin  on  the  median  plane,  just  between 
the  eyebrows,  and  then  bringing  the 
wound  accurately  together. 

Ptosis,  or,  drooping  of  the  upper  lid, 
may  exist  in  various  degrees,  producing 
merely  a  slight  deformity,  or  becoming 
complete,  so  as  wholly  to  obstruct  vision. 
It  will  be  spoken  of  under  "paralysis  of 
the  third  nerve."  In  some  cases  of  con- 
genital drooping  of  the  lids  it  is  possible 
that  the  levator  palpebral  muscle  may  be 
altogether  wanting.  Patients  with  this 
defect  have  no  power  of  moving  the  lids 
except  by  calling  into  action  the  occipito- 
frontalis  muscle.  The  lids  do  not  pre- 
sent that  transverse  fold  in  the  skin, 
which,  in  the  normal  state,  corresponds 
to  the  upper  part  of  the  eyeball,  but  are 
smooth  and  unwrinkled  from  the  eyebrow 
to  the  tarsus,  while  the  forehead  is  fur- 
rowed by  the  frequent  action  of  the  occi- 
pito-frontalis. 

[This  condition  may  be  much  improved 
by  removing  a  piece  of  the  skin  of  the 
lid  by  two  curved  incisions,  and  bringing 
the  cut  edges  together.  The  upper  inci- 
sion should  be  just  below  the  eyebrow, 
and  the  piece  of  skin  as  large  as  can  be 
removed  without  exposing  the  cornea. 
The  lid  is  in  this  way  brought  more  under 
the  control  of  the  occipito-frontalis.] 

The  terms  Entropion  and  Ectropion  are 
respectively  applied  to  the  inversion  and 
eversion  of  the  margins  of  the  lids. 

The  simplest  form  of  entropion  is  that 
which  is  occasionally  met  with  in  chil- 
dren, the  subjects  of  irritable  ophthalmia, 
as  a  result  of  spasm   of  the   orbicularis 
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palpebrarum.  Extreme  intolerance  of 
light  induces  this  muscle  to  contract  so 
often  and  so  forcibly  that  at  last  the 
lower  tarsus  rolls  over  against  the  globe, 
causing  an  inversion  of  the  eyelashes, 
which  greatly  adds  to  the  patient's  dis- 
tress. Contractile  collodion,  painted  on 
the  skin  of  the  lower  lid,  draws  the  part 
into  a  proper  position,  and  keeps  it  so 
while  suitable  remedies  are  being  em- 
ployed to  subdue  the  original  disease. 

[The  most  efficient  remedy  for  spasmo- 
dic entropion,  and  often  the  best  means 
of  promoting  the  cure  of  the  original  dis- 
ease, is  the  operation  of  canthoptasty.  A 
free  horizontal  incision  is  made,  with  a 
bistoury  or  a  strong  pair  of  scissors, 
through  the  external  canthus,  extending 
to  the  edge  of  the  orbit  and  involving  the 
skin  and  conjunctiva.  The  cut  edges  of 
the  skin  and  conjunctiva  are  then  brought 
together  with  sutures,  and  the  contracted 
commissure  is  thus  permanently  enlarged 
at  the  same  time  that  the  orbicularis 
muscle  is  weakened.  This  simple  opera- 
tion is  indicated  in  many  cases  of  granu- 
lar, purulent,  and  phlyctenular  opthal- 
mia,  even  when  there  is  no  entropion,  for 
the  relief  of  injurious  pressure  upon  the 
cornea  by  permanent  contraction  or  spas- 
modic action  of  the  lids.  It  should  never 
be  omitted  when  there  is  an  irritable  fis- 
sure in  the  skin  beyond  the  canthus.  If  a 
temporary  effect  only  is  desired,  it  may 
be  obtained  by  simply  slitting  the  canthus 
without  using  sutures.] 

A  similar  spasmodic  inversion  of  the 
lower  lid  happens  to  old  persons,  in  whom 
the  skin  is  relaxed  and  the  tarsus  flaccid. 
The  muscular  contraction  is  repeated  un- 
til at  last  the  lid  becomes  so  rolled  upon 
itself,  that  both  the  cilia  and  the  tarsus 
are  completely  hidden,  and  the  border  of 
the  lid  appears  to  be  formed  of  common 
integument.  In  these  cases  of  extreme 
inversion  the  irritation  is  really  much 
less  than  when  the  inversion  exists  to  a 
slight  degree.  For  in  the  latter  case  the 
points  of  the  cilia  are  brought  into  direct 
contact  with  the  ocular  conjunctiva, Avhile 
in  the  former  case  the  tarsus  rolls  oyer  so 
completely,  that  the  points  of  the  cilia 
become  buried  in  the  fold  of  palpebral 
conjunctiva,  and  consequently  do  not 
come  into  contact  with  the  globe  at  all. 

A  far  more  severe  and  obstinate  kind  of 
entropion  is  that  which  follows  chronic 
inflammation  of  the  palpebral  conjunc- 
tiva, especially  neglected  or  maltreated 
"purulent  ophthalmia.  The  upper  tarsal 
cartilage  becomes  so  much  curved  upon 
itself,  that  the  whole  range  of  eyelashes 
turns  backwards  against  the  globe.  This 
curving  of  the  tarsus  is  often  aggravated 
by  the  long-continued  application  of  solid 
nitrate  of  silver  and  sulphate  of  copper  to 
a  granular  coniunctiva.     If  in  such  cases 


we  evert  the  lid,  we  find  a  pale  smooth 
cicatrix  occupying  its  deep  concavity. 
I'artial  or  complete  inversion  of  the  mar- 
gin of  the  lids  may  also  result  from  con- 
traction of  the  conjunctiva,  following  in- 
jury from  acids,  caustic  alkalies,  or  burns. 

A  great  variety  of  operations  has  been 
devised  for  the  cure  of  entropion.  In 
that  form,  so  common  in  old  persons, 
where  the  inversion  is  owing  to  contrac- 
tion of  the  orbicularis  muscle  acting  upon 
a  flaccid  lid,  a  cure  can  usually  be  effected 
by  removing  an  elliptical  portion  of  the 
skin  of  the  lid,  together  with  the  subja- 
cent fasciculus  of  muscle,  and  then  accu- 
rately uniting  the  wound  with  fine  su- 
tures. It  requires  care  exactly  to  calcu- 
late what  quantity  of  skin  should  be 
taken  away  ;  and  of  course  the  removal 
of  too  large  a  portion  would  cause  ever- 
sion  of  the  lid,  and  so  produce  a  deform- 
ity of  the  opposite  kind. 

If  the  tarsal  cartilage  be  so  much  curved 
that  removal  of  skin  is  insufficient  to 
draw  the  ej^elashes  away  from  the  globe, 
recourse  may  be  had  to  an  expedient  sug- 
gested by  Streatfeild.  The  skin  of  the 
lid  being  carefully  dissected  up,  suffi- 
ciently to  expose  the  convex  surface  of 
the  tarsal  cartilage,  a  long  narrow  wedge- 
shaped  slice  is  cut  out  from  this,  so  as  to 
form  a  groove  extending  the  whole  length 
of  the  tarsus.  The  curved  cartilage  thus 
becomes  bent  backwards,  as  it  were,  and 
the  skin  being  restored  to  its  position,  is 
united  along  the  cut  edges  with  a  few  fine 
sutures. 

[One  of  the  best  of  the  innumerable 
plans  that  have  been  recommended  for 
the  cure  of  entropion,  is  the  operation 
known  as  Arlt's,  or  some  modification  of 
it  to  suit  individual  cases.  The  free  edge 
of  the  lid  is  split  to  the  depth  of  two  or 
three  lines  or  more,  by  an  incision  passing 


[Fig.  274. 


Arlt's  operation  for  entropion  (Wells).] 

between  the  lashes  and  the  Meibomian 
ducts,  into  two  layers  ;  the  anterior  con- 
taining the  skin  and  the  bulbs  of  the 
lashes,  and  the  posterior  the  cartilage. 
The  anterior  portion  is  then  drawn  up- 
wards and  the  lashes  turned  outwards  by 
removing  an  elliptical  piece  of  the  skin  of 
the  lid,  and  bringing  the  cut  edges  toge- 
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ther  by  sutures.  A  canthoplasty  may 
generally  be  advantageously  combined 
with  this,  or  in  fact  with  any  other  ope- 
ration for  entropion.  Grade  made  two 
vertical  incisions,  commencing  at  the 
ends  of  the  first  incision  and  passing 
through  the  skin  and  muscle,  and  then 
drew  up  the  lashes  by  removing  an  oval 
piece  of  the  skin  of  the  lid  (Fig.  274). 

Should  all  these  plans  fail,  and  the  eye- 
lashes still  irritate  the  globe,  the  whole 
row  must  be  dissected  oil',  together  with 
that  portion  of  the  tarsal  margin  in  which 
their  roots  are  imbedded. 

Ectropion,  or  eversion  of  the  lids,  may 
exist  in  the  most  various  degrees.  Its 
worst  form  is  seen  as  a  result  of  burns  of 
the  face,  followed  by  extensive  contrac- 
tion of  the  cicatrices  [Fig.  275]. 

[Fig.  275. 


Ectropion  (Wells).] 

A  spasmodic  form  of  ectropion  is  often 
seen  in  the  purulent  ophthalmia  of  infants, 
and  in  the  scrofulous  and  irritable  ophthal- 
mia of  older  children.  In  infants  the  un- 
sightly appearance  of  the  bright  red  and 
swollen  conjunctiva  gives  rise  to  great 
alarm  in  those  who  have  the  care  of  the 
child  ;  but  they  may  be  assured  that  as 
the  inflammation  subsides,  the  deformity 
will  gradually  cease. 

The  chronic  forms  of  ectropion  in  adults, 
which  are  produced  by  granular  thicken- 
ing of  the  conjunctiva  after  purulent 
ophthalmia,  or  by  the  contraction  of  cica- 
trices in  the  skin  surrounding  the  palpe- 
bral aperture,  the  result  of  ulcers,  burns, 
exfoliation  of  bone,  etc.,  require  a  variety 
of  operations,  according  to  the  special 
nature  of  the  case. 

When,  after  chronic  ophthalmia,  the 
everted  conjunctiva  of  the  lower  lid  pre- 
sents a  thick  mass  of  granular  excres- 
cences, without  any  material  elongation 
of  the  tarsus,  or  disease  of  the  neighbor- 
ing skin,  a  cure  may  sometimes  be  effected 
by  removing  with  scissors  the  greater 
portion  of  the  palpebral  conjunctiva,  and 
then  uniting  the  edges  of  the  wound  with 
very  fine  sutures.  These  may  be  left  to  ul- 
cerate out  by  themselves,  the  lid  being  kept 
in  proper  position  by  the  aid  of  a  pad  of  lint 
laid  along  the  margin  of  the  tarsus,  and 


lixed  by  means  of  several  laycr.«  of  lint 
saturated  with  collodion,  lii  this  way 
the  lids  are  kepi  in  contact  will:  cadi 
other,  and  tin;  apparatus  need  not  he 
disturbed  for  several  days.  VVhen  the 
wound  in  the  palpebral '  conjunctiva  i 
closed,  the  loose  stitches  may  be  removed, 
and  the  pad  of  lint  replaced  until  the  cure 
is  complete. 

In  very  old  and  severe,  cases  of  ec- 
tropion, the  tarsus  becomes  so  much 
stretched,  that,  in  addition  to  the  removal 


[Fi> 


Operation  for  ectropion  (Wells.)] 

of  the  conjunctiva,  it  is  necessary  to  take 
away  a  wedge-shaped  portion  of  the 
elongated  lid  itself  [Fig.  276].  Still 
worse  cases,  such  as  those  resulting  from 

[Fig.  277. 


The  same,  completed  (Wells.)] 

burns  or  disease  of  bone,  may  require  the 
formation  of  a  new  eyelid  by  the  trans- 
plantation of  a  portion  of  adjacent  health}' 
skin  [Fig.  278,  p.  158]. 

Trichiasis  consists  in  an-  irregular 
growth  of  the  eyelashes,  the  general  form 
of  the  tarsus  itself  not  being  changed. 
Tinea  ciliaris  very  commonly  causes  tri- 
chiasis, by  inducing  cicatrization  about 
the  roots  of  the  cilia.  Sometimes  three 
or  four  fine  eyelashes  present  their  points 
towards  the  globe,  or  even  a  single  hair 
will  grow  in  this  direction,  all  the  other 
hairs  maintaining  their  natural  position. 
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Trichiasis,   when    existing    only   to   a  ]  and  swelling  may  more  or  less  involve  the 
slight  extent,  causes  constant  annoyance     whole  lid,  so  that  the  eye   becomes  com 


to  the  patient,  by  a   sense  of  prickin 
and     by    the    constantly    irritable    and 

[Fig.  27S. 


Plastic  operation  for  ectropion  (Wells).] 

watery  state  of  the  eye  which  it  induces.  ' 
If  only  a  few  hairs  grow  irregularly,  the 
removal  of  the  entire  tarsal  margin  need 
not  be  resorted  to.  The  offending  hairs 
must  be  carefully  plucked  out  from  time 
to  time ;  or  if  they  form  a  little  group, 
they  may  be  removed  by  dissecting  out 
the  small  portion  of  the  lid  external  to 
the  tarsus  itself,  in  which  their  roots  are 
implanted,  and  then  uniting  the  wound 
with  a  suture. 

To  draw  out  an  eyelash  by  the  root 
seems  a  very  simple  and  trifling  matter  ; 
and  yet  there  are  few  surgical  manipula- 
tions in  which  care  and  the  skilful  use  of 
a  well-made  instrument  are  so  necessary. 
The  ciliary-forceps  one  commonly  meets 
with  are  liable  to  cut  the  hair  instead  of 
merely  grasping  it  firmly;  and  the  stiff  bro- 
ken stump  of  a  hair  causes  far  more  distress 
to  the  patient  than  its  natural  fine  point. 
The  hair  should  never  be  sharply  jerked 
out,  but  removed  with  a  slow  steady  pull. 

INFLAMMATION   OF   THE   LIDS. 

The  eyelids  are  of  course  liable  to  the 
various  forms  of  inflammation  which  at- 
tack similar  tissues  in  other  parts  of  the 
body.  A  few  inflammatory  affections  of 
the  lids  seem  to  demand  notice  on  account 
of  their  presenting  peculiarities  of  ap- 
pearance, or  being  distinguished  by  spe- 
cial names. 

A  stye  {hordeolum)  is  in  fact  a  minute 
boil.  It  begins  at  the  very  edge  of  the  lid, 
as  a  small,  red,  tense  swelling,  and  at 
first  is  merely  troublesome  by  the  itching 
and  sense  of  stiffness  it  occasions.  As 
the  inflammation   goes   on,   the  redness 


pletely  closed.  In  a  few  days  matter 
forms,  and  shows  itself  at  the  summit  of 
the  stye  ;  the  cuticle  gives  way, 
pus  and  a  small  slough  of  areolar 
tissue  escape  ;  and  then  the  redness 
and  swelling  subside,  and  the  lid 
soon  assumes  its  former  appear- 
ance. 

Scrofulous  and  delicate  children 
are  the  usual  subjects  of  styes,  and 
they  are  comparatively  rare  in 
adults.  Attention  to  the  state  of 
the  bowels,  carefully  regulated  diet, 
and  the  use  of  tonics,  comprise  the 
general  treatment.  Locally,  warm 
water-dressings  are  greatly  to  be 
preferred  to  poultices,  which  are 
apt  to  irritate  the  skin.  The  stye 
should  never  be  rubbed  or  squeezed; 
and  no  incision  is  necessary,  except 
perhaps  a  slight  puncture  through 
the  cuticle  when  the  pus  is  pointing. 

Abscess  sometimes  occurs  in  the 
Meibomian  follicles.  These  organs' 
pour  out  upon  the  edges  of  the  lids  a 
greasy  secretion,  which  prevents  the  tears 
running  over,  and  causes  them  to  flow  on- 
wards to  the  puncta.  Sometimes  a  folli- 
cle becomes  obstructed  at  the  orifice,  and 
the  retained  secretion  forms  a  minute 
solid  granule,  looking,  when  extracted, 
like  a  little  grain  of  sand.  If  it  projects 
sufficiently  to  touch  the  globe,  a  slight 
irritation  is  produced  until  the  granule  is 
removed. 

If,  however,  the  solidified  secretion  can- 
not in  this  way  escape  through  the  orifice 
of  the  follicle,  it  causes  irritation,  and  at 
last  a  small  abscess  in  the  follicle  itself. 
The  lower  lid  is  commonly  the  seat  of 
these  abscesses.  They  commence  with  a 
small  patch  of  vascularity  in  the  palpe- 
bral conjunctiva,  a  short  distance  from 
the  free  border  of  the  tarsus,  and  gradu- 
ally a  yellow  dot  of  pus  forms  in  the  cen- 
tre of  the  vascular  patch.  If  the  con- 
junctiva at  this  point  be  punctured  with 
a  lancet,  and  a  small  scoop  be  introduced, 
the  cause  of  the  suppuration,  a  little  nod- 
ule of  stearine,  about  the  size  of  a  poppy- 
seed,  may  usually  be  turned  out,  and  then 
all  irritation  subsides. 

Tinea  ciliaris,— termed  also  ophthalmia 
tarsi,  psorophthahnia,  tinea  palpebrarum, 
[ciliary  blepharitis],  etc., — is  one  of  the 
most  common  and  troublesome  diseases 
of  the  lids.  It  is  too  often  neglected  dur- 
ing the  early  stage,  when  alone  it  is  really 
curable,  and  the  surgeon  is  probabhy  con- 
sulted for  the  first  time  when  many  of  the 
hair-bulbs  have  already  been  irreparably 
destroyed,  and  the  remaining  hairs  are 
misplaced  and  inverted,  constituting  the 
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state  called  trichiasis.  This  term  is  fre- 
quently employed  as  if  synonymous  with 
entropion,  hut  it  ought  properly  to  be  re- 
stricted to  mean  displacement  of  the 
hairs  themselves,  while  entropion  signifies 
a  turning-in  of  the  lid. 

Tinea  ciliaris  is  seldom  seen  in  its  early 
pustular  form  ;  for  the  little  pustules  at 
the  roots  of  the  eyelashes  soon  break,  and 
the  discharge  exuded  from  them  dries 
into  crusts,  which  cling  about  the  hairs, 
matting  them  together,  and  sometimes 
almost  concealing  them  from  view.  Tinea 
ciliaris,  if  allowed  to  go  on  unchecked, 
gradually  destroys  the  tissues  which  se- 
crete the  hairs  ;  and  when  the  disease  has 
thus  exhausted  itself,  and  the  last  crusts 
have  fallen  off,  the  tarsus,  instead  of  pre- 
senting sharply-beveled  edges,  appears 
rounded  off,  the  skin  and  conjunctiva  be- 
ing gradually  blended  together  into  one 
smooth,  red,  shining  cicatrix,  in  which 
neither  cilia  nor  Meibomian  orifices  can 
be  traced.  Very  often  the  puncta  also 
become  obliterated,  and  the  tears  conse- 
quently run  over  the  cheeks,  causing  irri- 
tability and  blinking  of  the  lids.  This  is 
the  condition  to  which  the  term  Uppitudo 
should  be  restricted  ;  tinea  ciliaris  being 
understood  to  mean  that  state  in  which 
active  disease  at  the  root  of  the  eyelashes 
is  still  going  on. 

In  the  treatment  of  tinea  ciliaris,  the 
chief  difficulty  arises  from  the  age  of  the 
patients.  Daily  attention  is  required,  to 
prevent  the  accumulation  of  crusts,  which 
should  be  carefully  washed  off  night  and 
morning.  Patients  often  derive  but  little 
benefit  from  the  remedies  prescribed,  in 
consequence  of  this  regular  cleansing  be- 
ing neglected.  It  is  useless  to  apply  oint- 
ments anywhere  except  upon  the  very 
surface  of  the  minute  sores  at  the  roots 
of  the  hairs ;  and  if  the  latter  are  kept 
closely  cut  with  scissors,  the  application 
of  ointments,  and  the  prevention  of 
crusts,  are  greatly  facilitated.  Of  course, 
this  cutting  of  the  eyelashes  requires  to 
be  done  by  the  surgeon  himself,  and  the 
ointment  should  be  neatly  applied  with  a 
pencil.  When  cases  cannot  be  thorough- 
ly looked  after,  it  is  perhaps  better" to 
prescribe  lotions,  as  they  can  hardly  fail 
to  reach  the  seat  of  disease.  Ung.  hydr. 
nitratis,  ung.  hydr.  nitrico-oxydi,  and 
ung.  zinci  oxydi,  sufficiently  diluted  with 
ung.  cetacei,  or  fresh  lard,  are  the  best 
ointments.  The  acetate  of  lead  may  be 
used  as  a  lotion,  in  the  proportion  of  from 
two  to  four  grains  to  the  ounce  of  distilled 
water.  [The  yellow  oxide  of  mercury 
ointment,  gr.  j  to  3j,  or  stronger  in  very 
chronic  cases,  is  a  useful  application. 
Cod-liver  oil  and  iron  are  generally  re- 
quired. Nitrate  of  silver — gr.  ij  to  x  to  aj 
— should  be  applied  to  the  edges  of  the 
lids  two  or  three  times  a  week.] 


The  worst  forms  of  lippitudo  may  often 
be  greatly  relieved  by  slitting  up  the  ca- 
naliculi  in  the  manner  described  at  page 
153.  By  this  means  the  overflow  of  tears 
is  checked,  and  this  of  itself  is  an  im- 
mense comfort  to  the  patient ;  while  at 
the  same  time  the  tendency  to  ectropion, 
which  long-continued  lippitudo  often  in- 
duces, is  considerably  diminished. 

Phtheiriasis. — Among  the  irritable  con- 
ditions of  the  eyelids,  I  may  here  notice 
that  arising  from  the  presence  of  lice. 
These  creatures  are  "crab-lice"  (phthi- 
rius),  a  species  quite  distinct  from  that 
which  infests  the  scalp  (pedicidus).  They 
thrust  their  heads  into  the  skin  at  the 
roots  of  the  cilia,  and  by  means  of  the 
sharp  claws  with  which  all  their  legs,  ex- 
cept the  first  pair,  are  provided,  hold  on 
so  firmly,  that  they  cannot  be  dislodged 
without  great  difficulty. 

Phtheiriasis  of  the  eyelids  is  an  ex- 
tremely rare  affection,  at  least  in  this 
country,  and  I  have  met  with  only  three 
or  four  instances,  all  of  which  occurred 
in  children.  On  superficial  examination, 
the  cases  are  very  similar  to  those  of  ti- 
nea ciliaris.  The  eyelashes  present  a 
powdery  appearance,  and  their  roots  seem 
to  be  clogged  with  yellowish-gray  and 
brown  crusts  ;  but  by  careful  scrutiny  of 
these  supposed  crusts,  the  movements  of 
the  insects  may  be  detected ;  and  the 
powdery  appearance  of  the  cilia  is  owing 
to  their  being  clogged  with  the  exuvise  of 
the  creatures,  and  dried  sanies  from  the 
wounds  they  have  inflicted.  The  insects 
may  speedily  be  destroyed  by  thoroughly 
smearing  into  the  roots  of  the  eyelashes 
the  white  precipitate  ointment  (ung.  hy- 
drarg.  ammonio-chloridi). 
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The  following  are  the  more  common 
swellings  which  appear  in  or  upon  the  lids: 

Cysts,  of  two  distinct  kinds.  Those  of 
the  first  kind,  extremely  common,  are  met 
with  both  in  the  upper  and  the  lower  lid 
(Encysted  tarsal  tumor,  Tyrrell ;  Cludazlon, 
Mackenzie)  ;  the  others  are  found  almost 
invariably  at  one  spot,  namely,  just  over 
the  external  angular  process  of  the  frontal 
bone,  to  the  periosteum  of  which  they 
are  attached. 

Molluscum  is  met  with  on  the  lids  of 
children,  and  seems  identical  with  the  lit- 
tle masses  termed  by  Tyrrell  "glandi- 
form," and  by  Mackenzie' "albuminous" 
tumors. 

Warts  are  sometimes  found  on  the  lids, 
differing  in  no  respect  from  those  on  other 
parts  of  the  body. 

Noevi  materni,  resembling  those  of  other 
parts. 
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1.  Cysts  of  the  lids  fire  met  with  at  all 
ages.  They  may  exist  singly,  or  several 
may  appear  together,  coming  successively 
to  their  full  growth.  The  skin  over  them 
is  quite  unchanged,  so  that,  when  small, 
they  are  hardly  recognizable  except  by 
the  touch.  They  feel  like  half  a  hemp- 
seed  or  half  a  pea  fixed  by  the  flat  side  to 
the  tarsal  cartilage,  and  presenting  a  con- 
vexity towards  the  skin,  which  may  be 
freely  moved  over  them.  They  rarely  ex- 
ceed the  size  of  a  pea,  except  when  sup- 
puration has  taken  place  within  them. 

If  the  lid  be  everted,  the  position  of  the 
cyst  is  recognized  by  a  thinning  of  the 
tarsal  cartilage,  forming  a  dusky  spot, 
around  which  the  conjunctiva  is  red- 
dened   [Fig  279].     These  cysts  may  re- 

[Fig.  279. 


Exposing  a  tarsal  cyst  (Wells).] 

main  of  a  moderate  size  during  life,  with- 
out causing  any  inconvenience  ;  but  some- 
times they  suddenly  inflame  and  become 
enlarged,  the  skin  over  them  reddens  and 
at  last  gives  wa}r,  a  small  quantity  of  pus 
escapes,  and  afterwards  a  thin  sanies  con- 
tinues to  ooze  from  the  aperture.  But 
more  commonly  the  pus  makes  its  way 
through  the  palpebral  conjunctiva,  and 
then  a  little  red  fuugous  mass  gradually 
protrudes,  which,  by  the  continual  pres- 
sure of  the  eyeball,  becomes  flattened  out 
into  a  mushroom  shape. 

When  these  cysts  are  so  small  as  to  es- 
cape ordinary  observation,  they  require 
no  treatment ;  but  if  they  become  so  large 
as  to  be  unsightly,  and,  still  more,  if  they 
inflame  and  suppurate,  they  must  be 
treated  in  the  following  way.  The  lid 
being  everted,  a  crucial  wound  is  made 
through  the  conjunctiva  into  the  cavity  of 
the  cyst.  If  the  inflammation  has  been 
acute,  pus  escapes,  otherwise  a  little  se- 
rum. A  scooped  probe  passed  into  the 
cavity,  and  twirled  about  in  various  di- 
rections, brings  out  the  accumulated  epi- 
thelium, which   has  a  jelly-like  appear- 


ance. Blood  then  fills  the  cyst,  and  makes 
it  as  large  as  it  was  before  the  incision. 
The  patient,  however,  may  be  assured 
that  this  swelling  will  gradually  subside. 
To  prevent  premature  closing  of  the 
wound,  and  refilling  of  the  cyst,  the  probe 
should  be  used  in  the  way  just  described 
every  third  day  for  about  a  fortnight. 
The  walls  of  the  cyst  come  together,  and 
ultimately  form  a  slight  thickening  in  the 
lid,  just  perceptible  by  the  finger  applied 
to  the  skin.  [Many  surgeons  prefer  to  dis- 
sect out  the  cyst  wall  through  an  incision 
of  the  skin.] 

Fibrous  cysts,  varying  in  size  from  that 
of  a  large  pea  to  that  of  a  hazel-uut,  and 
containing  sebaceous  matter  and  hairs, 
are  almost  invariably  confined  to  one  situ- 
ation, namely,  just  over  the  external 
angular  process  of  the  frontal  bone.  They 
appear  to  be  congenital ;  at  least,  I  have 
seen  them  of  considerable  size  in  infants 
four  or  five  months  old.  The  skin  over 
the  cyst  retains  its  natural  appearance, 
and  it  is  only  on  account  of  the  unsight- 
liness  that  the  surgeon  is  consulted. 

In  dissecting  out  the  cyst,  which  is  the 
only  mode  of  treatment,  great  care  is  re- 
quisite to  avoid  cutting  into  it :  and  espe- 
cially while  the  cyst  is  being  separated 
from  the  periosteum,  to  which  it  always 
adheres  pretty  closely.  The  cavity  is 
lined  by  a  smooth  membrane,  and  is  tilled 
with  white  greasy  material  'interspersed 
with  loose  hairs.  In  a  cyst  removed  by 
one  of  my  colleagues  from  an  infant  five 
months  old,  these  hairs  were  still  growing 
from  the  lining  membrane.  It  seems 
that,  in  the  course  of  years,  these  hairs 
may  attain  a  considerable  size,  while  the 
fatty  material  degenerates  into  oil.  Such 
was  the  case  in  a  very  large  cyst  which  I 
removed  from  a  woman  between  thirty 
and  forty.  The  skin  had  become  so  much 
thinned  as  to  have  assumed  a  dusk}*  hue  ; 
and  in  endeavoring  to  dissect  out  the 
c}st  I  punctured  it,  and  there  escaped  a 
.quantity  of  perfectly  clear  3-ellow  oil. 
There  remained  within  the  cavity  onty 
some  detached  black  hairs,  loosely  curled 
together,  and  as  strong  as  those  of  the 
head. 

2.  The  little  masses  described  by  Tyr- 
rell as  "  glandiform  tumors"  appear  to  be 
identical  with  molluscum,  which  attacks 
children  in  the  form  of  small,  white, 
rounded  bodies,  scattered  over  the  lids, 
the  alee  nasi,  and  about  the  corners  of  the 
mouth.  When  very  small,  these  bodies 
are  slightly  reddish  ;  but  when  as  large  as 
a  pea,  they  are  white,  and  exhibit  at  the 
apex  a  minute  opening  through  which 
a  milky  fluid  exudes  on  pressure.  The 
readiest  way  to  get  rid  of  these  unsightly 
masses  is  to  split  them  all  through  with  a 
lancet,  and  then  to  nip  out  with  the  nails 
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the  contents  of  each.  The  mass,  when 
pressed  out,  looks  almost  like  a  fragment 
of  parotid  gland. 

3.  Warts  may  be  snipped  off  with  scis- 
sors, the  little  wound  being  touched  with 
nitrate  of  silver  ;  or  they  may  be  tied  at 
the  base  with  a  fine  silk,  and  allowed  to 
slough. 

4.  ITcevi  of  the  lids  differ  in  no  respect 
from  those  met  with  in  other  parts  of  the 
body  ;  but  they  require  more  careful  and 
discriminating  treatment,  on  account  of 
the  importance  of  avoiding,  as  much  as 
possible,  any  considerable  loss  of  skin  ;  a 
large  cicatrix  being  not  only  in  itself  un- 
sightly, but  likely,  by  its  contraction,  to 
cause  distortion  of  the  lid.  Subcutane- 
ous ligature,  therefore,  or  the  introduc- 
tion of  probes  coated  with  fused  nitrate 
of  silver,  must  be  preferred  to  including 
any  portions  of  skin  within  a  ligature,  or  ex- 
tensively destroying  it  with  escharotics. 

I  have  seen  injections  of  alum  cause 
sloughing  of  the  lids  and  great  subsequent 
deformity  ;  and  such  a  result  might  follow 
the  injection  of  any  similar  fluid  into  the 
loose  areolar  tissue  of  the  part,  unless 
some  contrivance  can  be  used  to  restrain 
the  fluid  within  proper  limits. 

In  the  following  case  an  injection  of 
tannin  proved  successful : — 

A  young  lady  was  brought  to  me  with  a 
nsevus  on  the  upper  lid,  the  size  of  a  small 
hazel-nut.  I  was  informed  it  had  already 
been  twice  operated  on  by  the  introduction 
of  threads  steeped  in  nitric  acid,  and  much 
inflammation  and  sloughing  had  ensued,  as 
was  proved  by  a  considerable  cicatrix  of  the 
skin  near  the  outer  canthus.  The  apex  of 
the  swelling  was  on  the  free  margin  of  the 
lid,  on  everting  which,  a  small  bunch  of 
veins,  about  the  size  of  a  barley-corn,  was 
seen  projecting  through  the  tarsal  cartilage, 
only  covered  by  conjunctiva.  The  nsevus 
seemed  to  be  formed  almost  wholly  by  veins, 
the  larger  trunks  of  which  could  be  felt 
through  the  skin,  as  they  emerged  below  the 
superciliary  ridge. 

Having  inclosed  the  whole  upper  lid  in  a 
"ring  forceps,"  I  could  completely  isolate  the 
nsevus  from  its  parent  veins,  and  I  then  punc- 
tured it  with  a  very  small  narrow  knife 
(Hays's  needle-knife),  and  cut  up  its  tissue 
subcutaneously.  Being  emptied  of  its  blood, 
the  nsevus  collapsed ;  and  I  next,  with  a  fine 
syringe,  threw  in  a  few  drops  of  a  saturated 
solution  of  tannic  acid.  After  a  short  pause, 
I  relaxed  the  pressure  of  the  ring  forceps,  and 
so  allowed  the  returning  blood  to  mingle  with 
the  injected  fluid. 

The  subsequent  inflammation  produced  a 
good  deal  of  swelling  and  hardness  of  the  lid  ; 
but  the  only  slough  was  a  mass  about  the 
size  of  a  small  pea,  which  made  its  way  out 
at  the  little  wound.  The  final  result  was 
complete  obliteration  of  the  nsevus. 


Carcinoma  rarely  commences  in  the 
lids,  although  it  may  spread  to  them  from 
other  parts.  Should  it  be  already  far  ad- 
vanced whenlirst  brought  under  the  sur- 
geon's notice,  extirpation  would  hardly 
be  attempted.  Small,  hard,  suspicious 
growths  at  the  margin  of  the  tarsus  may 
be  removed  by  excising  a  wedge-shaped 
portion  of  the  lid  on  which  they  grow, 
and  then  uniting  the  wound  with  sutures. 

Epithelial  cancer  chiefly  attacks  the  skin 
over  the  lacrymal  sac,  and  from  that 
point  extends  over  the  nasal  and  superior 
maxillary  bones,  having  the  appearance 
of  a  shallow  pale  ulcer,  with  an  irregular 
outline  and  uneven  borders,  and  with  a 
scarcely  perceptible  quantity  of  secretion. 
Chloride  of  zinc,  made  into  a  paste,  and 
applied  over  the  entire  surface  of  the  sore, 
so  as  to  include  its  edges,  will  sometimes 
very  effectually  destroy  the  morbid  growth, 
and  it  may  be  reapplied  whenever  any 
part  of  the  border  of  the  sore  begins  to 
exhibit  fresh  activity.  Of  course,  the 
strictest  attention  to  general  health  would 
be  combined  with  the  local  treatment. 

[Chloro-acetic  acid  is  a  very  efficient 
caustic,  when  frequently  applied,  and  is 
almost  painless.] 
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Ecchymosis. — An  effusion  of  blood  into 
the  areolar  tissue  of  the  lids,  popularly 
termed  "a  black  eye,"  is  commonly  the 
result  of  a  blow,  but  it  may  arise  from 
other  causes,  as,  for  instance,  from  the 
unskilful  employment  of  leeches.  The 
sufferer  is  always  most  anxious  to  get  rid 
of  the  ecchymosis  as  quickly  as  possible  ; 
and  I  know  of  no  treatment  so  efficacious 
as  that  handed  down  by  the  traditions  of 
pugilism,  consisting  in  the  application  of 
a  poultice  formed  of  the  freshly-scraped 
root  of  the  "black  bryony"  (tamus  com- 
munis), mixed  with  a  due  proportion  of 
linseed-meal  or  bread-crumbs.  Poultices 
of  this  kind  produce  a  stinging  sensation 
in  the  skin,  and,  if  regularly  applied,  for 
a  day  or  two,  seldom  fail  in  effecting  a 
complete  absorption  of  the  effused  blood. 

Emphysema. — This,  like  ecchymosis,  is 
usually  the  result  of  a  blow  with  the  fist, 
which  fractures  some  of  the  thin  brittle 
bones,  such  as  the  lacrymal  or  ethmoid, 
forming  the  inner  wall  of  the  orbit.  If, 
shortly  after  such  an  injury,  the  patient 
blows  his  nose,  the  eyelids  suddenly  puff 
up,  so  that  he  is  unable  to  separate  them. 
On  pressing  the  part  with  the  fingers,  we 
at  once  perceive  the  peculiar  crackling 
caused  by  the  presence  of  air  in  the  are- 
olar tissue.  If  the  patient  abstain  from 
blowing  his  nose,  the  effused  air  soon  be- 
comes dispersed,  and  the  swelling  disap- 
pears. 
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Wounds  of  the  lids  have  already  been  j 
considered.1  They  are  to  be  treated  on 
the  common  principles  of  surgery  which 
apply  to  other  regions.  The  careful  sur- 
geon would  naturally  be  alive  to  the  im- 
portance of  obtaining  the  nicest  adapta- 
tion of  cut  surfaces  in  parts  so  open  to 
observation.  The  yielding  nature  of  the 
skin  of  the  lids,  and  its  plentiful  supply 
of  blood,  offer  peculiar  facilities  for  effect- 
ing close  and  smooth  union  of  wounds 
by°  means  of  fine  sutures,  in  applying 
which  the  greatest  care  must  be  taken  to 
avoid  any  irregularity  and  puckering  of 
the  cut  edges. 


CHAPTEE  XIII. 

DISEASES  OF  STRUCTURES  WITHIN  THE 
ORBIT. 

Structures  very  dissimilar,  as  regards 
their  nature  and  functions,  are  grouped 
together  in  the  present  chapter  ;  but  they 
are  ail  more  or  less  concerned  in  support- 
ing or  imparting  motion  to  the  eyeball.  The 
various  morbid  growths  within  the  orbit, 
which  cause  displacement  or  impair  the 
mobility  of  the  organ,  are  also  here  briefly 
noticed. 


PROTRUSION  OF  THE  EYEBALB. 

(Proptosis  oculi;   Ophthahno-ptosis ;  Exoph- 
thalmos. ) 

Various  causes  may  induce  an  unnatu- 
ral prominence  of  the  eyeball ;  but  cases 
are  sometimes  met  with  in  which  this 
prominence  seems  of  itself  to  form  the 
whole  morbid  condition.  The  eyes  have 
a  remarkably  staring  expression,  and  look 
as  if  they  were  much  too  large  for  their 
sockets.  The  tarsi  can  be  brought  into 
contact ;  the  eyes  themselves  move  freely 
in  all  directions,  and  sight  is  unaffected. 
The  equal  amount  of  prominence  in  both 
eyes,  and  their  unimpaired  functions,  at 
once  remove  any  suspicion  of  orbital  tu- 
mor. 

Women  of  feeble  and  hysterical  consti- 
tution, and  those  affected  with  broncho- 
cele  [exophthalmic  goitre],  are  the  usual 
subjects  of  this  deformity,  the  cause  of 
which  is  very  obscure.  Atony  of  the 
recti  muscles  has  been  suggested  ;  and  no 
doubt  a  weakened  state  of  these  muscles 
might  produce  a  certain  amount  of  promi- 
nence of  the  eye,  but  would  be  incompati- 
ble with  its  free  motion.      [Hyperceinia 

1  See  Injuries  of  the  Fftce. 


and  hypertrophy  of  the  orbital  cellular 
tissue  is  generally  admitted  to  be  the 
cause  of  the  exophthalmos.  ]  I  have  never 
seen  any  cure  or  benefit  result  from  treat- 
ment in  these  cases  of  proptosis. 

Dislocation  of  the  eyeball  from  the  socket 
is  an  accident  we  often  hear  of,  but  I  need 
hardly  say,  that  without  rupture  of  the 
optic  nerve  the  eye  cannot  be  thrust  upon 
the  cheek,  where  it  so  often  figures  in  the 
exaggerated  accounts  of  patients.  What 
really  takes  place  is,  probably,  the  lodg- 
ment of  the  upper  lid  behind  the  greatest 
convexity  of  the  globe.  I  have  seen  this 
accident  occur,  when  a  surgeon,  anxious 
to  explore  the  upper  surface  of  the  scle- 
rotic, in  search  of  a  foreign  body,  or  for 
some  other  cause,  has  too  forcibly  thrust 
back  the  upper  lid.  The  tarsus,  being 
forced  beyond  the  summit  of  the  eyeball, 
has  suddenly  slipped  backwards,  and  be- 
come fast  locked  behind  it.  A  wire  ele- 
vator or  a  bent  probe  will  enable  the  sur- 
geon to  lift  up  the  tarsus  and  restore  it  to 
its  place. 

Hydatids,  cancerous  growths,  and  exosto- 
ses, by  encroaching  upon  the  cavity  of  the 
orbit,  all  give  rise  to  gradual  displace- 
ment of  the  e}'eball.  As  this  displacement 
increases,  the  movements  of  the  eyeball 
become  more  and  more  limited,  until  at 
last  it  remains  quite  fixed. 

It  requires  much  careful  investigation 
into  the  history  of  the  case  to  enable  the 
surgeon  to  determine  the  nature  of  the 
morbid  growth.  Exostoses  are  the  slow- 
est, and  encephaloid  tumors  the  most 
rapid  in  their  progress.  It  is  sometimes 
possible  to  pass  in  the  tip  of  the  little  fin- 
ger between  the  globe  and  the  anterior 
edge  of  the  orbit,  and  thus  partialty  to 
explore  the  surface  of  the  tumor.  Hydatid 
cysts  are  recognized  by  a  feeling  of  elas- 
ticity and  fluctuation  ;  and  in  doubtful 
cases  a  puncture  with  a  fine  trocar  will 
sometimes  reveal  the  true  nature  of  the 
mass. 

The  removal  of  morbid  growths  from 
the  orbit  requires  the  utmost  care,  to  avoid 
inflicting  injury  upon  the  eye  itself  or  the 
optic  nerve  ;  and,  before  attempting  such 
an  operation,  the  surgeon  should  be  well 
convinced  that  the  mass  is  limited  to  the 
orbit,  and  has  not  extended  into  it  from 
the  cavity  of  the  skull. 

Abscess  in  the  orbit  occurs  as  a  result  of 
injury,  such  as  the  entrance  of  a  foreign 
body  ;  or  it  sometimes  seems  to  be  the  ef- 
fect of  a  chill.  In  a  less  acute  form  we 
meet  with  it  as  a  sequela  of  fever  and  ery- 
sipelas. The  suppuration  is  ushered  in 
with  rigors  and  depression  ;  the  conjunc- 
tiva and  areolar  tissue  of  the  globe  ore 
red  and  infiltrated,  the  lids  swollen  and 
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livid  ;  the  eyeball  becomes  prominent  and 
immovable  ;  and  tit  length  fluctuation  can 
be  detected  hy  the  linger  passed  in  be- 
tween the  lids  and  the  globe,  The  rapid- 
ity with  which  these  symptoms  follow 
each  other  would  serve  to  distinguish 
suppuration  from  the  growth  of  a  tu- 
mor. Until  fluctuation  occurs,  the  exist- 
ence of  pus  in  the  areolar  tissue  of  the 
orbit  is  very  obscure  ;  and  the  deep  ex- 
ploratory punctures  which  some  surgical 
writers  advise  to  be  made  between  the 
eyelids  and  the  globe  must  be  very  un- 
safe, considering  how  closely  the  eyeball 
is  surrounded  with  muscles  and  nerves, 
which  random  incisions  would  endanger. 
A  careful  surgeon  may  sometimes  succeed 
in  safely  opening  a  deep  orbital  abscess  ; 
but  I  have  known  a  total  division  of  the 
optic  nerve  to  result  from  an  over-bold  in- 
cision. 

Chronic  abscess  in  the  orbit  is  commonly 
the  result  of  caries  or  necrosis  ;  and  the 
denuded  bone  will  be  felt  by  introducing 
a  probe  through  the  opening  by  which 
the  pus  has  been  evacuated. 

Orbital  abscess,  even  of  the  acute  and 
so-called  phlegmonous  kind,  so  commonly 
occurs  in  depressed  and  feeble  subjects, 
that  light  and  nutritious  diet,  with  a  due 
proportion  of  stimulants,  will  be  indicated 
instead  of  abstinence  and  leeches.  The 
bowels  should  be  rapidly  unloaded,  and 
then  narcotics  given  in  doses  just  suffi- 
cient to  soothe  pain  and  induce  sleep. 
Bark  and  ammonia,  wine  and  other 
tonics,  will  often  be  needed  in  increased 
quantities  during  the  free  suppuration, 
which  not  uncommonly  follows  the  open- 
ing of  the  abscess.  Warm  water-dressing 
will  be  throughout  the  best  local  applica- 
tion. 

[An  interesting  and  important  class  of 
cases,  which  has  given  rise  to  much  dis- 
cussion, is  that  formerly  known  as  "or- 
bital aneurism,"  but  now  usually  desig- 
nated by  the  more  indefinite  and  compre- 
hensive term  of  pulsating  exophthalmos, 
or  vascular  protrusion  of  the  eyeball. 
Numerous  post-mortem  examinations 
have  shown  that  all  the  symptoms  of  sup- 
posed orbital  aneurism — protrusion,  pul- 
sation, bruit,  etc. —  may  be  caused  by 
disease  existing  behind  the  orbit  and  ob- 
structing the  return  of  blood  through  the 
ophthalmic  vein.1] 

AFFECTIONS   OF   ORBITAL   NERVES. 

The  eyeball  and  its  appendages  derive 
their  sensibility  from  branches  of  the  oph- 
thalmic division  of  the  fifth  nerve,  which 
not  onfy  endows  these  parts  with  feeling, 
but  also  so  far  influences  their  blood  sup- 

[l  See  Trans.  Am.  Oplxthalmological  Society, 
1875.] 


ply  that  total  anaesthesia  of  the  nerve  is 
followed,  sooner  or  later,  by  deranged 
nutrition  of  the  cornea,  and  by  other 
phenomena  generally  described  as  "in- 
flammatory." 

These  phenomena  have  been  already 
noticed  in  the  chapter  treating  of  Dis- 
eases of  the  Cornea  ;  and  at  present  we 
may  confine  our  attention  to  those  motory 
nerves  which  supply  the  muscles  of  the 
lids  and  globe, — namely,  the  third,  fourth, 
sixth,  and  "  portio  dura"  of  the  seventh, 
or  facial. 

The  orbicularis  palpebrarum  is  sup- 
plied by  the  last-named  nerve,  and  when 
this  is  paralyzed,  the  tarsi  can  no  longer 
be  brought  into  contact.  If  the  patient 
is  told  to  shut  the  eye,  the  lids  remain 
immovable,  if  the  paralysis  is  complete  ; 
or  if  it  be  only  partial,  a  slight  attempt 
at  closure  takes  place.  [Lagophthalmus.] 
At  the  same  time  the  eyeball  is  rolled  up- 
wards by  the  action  of  the  superior  rec- 
tus, as  if  seeking  in  that  way  the  shelter 
of  the  upper  lid.  Sometimes  the  branch 
supplying  the  orbicularis  palpebrarum  is 
alone  paralyzed,  but  more  frequently  this 
is  affected  in  common  with  the  other 
facial  muscles. 

The  orbital  nerves,  it  will  be  remem- 
bered, are  distributed  as  follows:  the  third 
to  the  levator  palpebral,  the  superior,  infe- 
rior, and  internal  recti,  and  inferior  ob- 
lique muscles ;  and  also  to  the  iris, 
through  the  medium  of  the  ophthalmic 
ganglion.  The  fourth  nerve  supplies  the 
superior  oblique,  and  the  sixth  the  exter- 
nal rectus. 

It  is  not  necessary  that  all  the  muscles 
supplied  by  one  of  these  nerves  should  be 
affected  at  the  same  time,  or  to  the  same 
extent ;  but  for  the  sake  of  illustration 
we  will  assume  cases  in  which  the  various 
nerves  have  Avholly  lost  their  motory 
function. 

The  following  are  the  symptoms  of 
paralysis  of  the  third  nerve.  The  upper 
lid  hangs  motionless,  and  is  in  contact 
with  the  lower  one  (ptosis).  On  lifting  it 
we  find  the  globe  abducted,  so  that  the 
cornea  is  turned  towards  the  temple. 
The  patient  can  direct  the  eye  still  far- 
ther outwards,  but  neither  inwards,  up- 
wards, nor  downwards.  The  pupil  is  di- 
lated and  fixed,  and  on  that  account 
vision,  especially  for  near  objects,  is  some- 
what impaired,  although  the  optic  nerve 
and  retina  may  be  wholly  unaffected.  By 
looking  through  a  small  aperture  vision 
becomes  perfect.  [The  impairment  of 
vision  for  near  objects  is  due  to  paralysis 
of  the  muscle  of  accommodation  (ciliary 
muscle),  which  is  supplied  by  a. branch  of 
the  third  nerve.]  If  the  patient  looks 
with  both  eyes  at  objects  placed  on  that 
side  of  him  towards  which  the  affected 
eye  is  abducted,  they  appear  single  ;  while 
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objects  in  the  other  direction  appear  dou- 
ble. If  all  the  branches  of  the  third  nerve 
are  paralyzed,  the  inferior  ohlique  muscle 
of  course  ceases  to  act,  and  the  superior 
oblique,  having  no  antagonist,  rotates  the 
globe  on  its  antero-posterior  axis,  and 
hence  vertical  objects  seen  with  the 
affected  eye  appear  ohlique. 

If  the  sixth  nerve  alone  be  paralyzed, 
the  eye  is  turned  inwards.  This  inver- 
sion can  be  increased  at  will,  and  the  eye 
can  be  freely  moved  upwards  and  down- 
wards ;  the  pupil  is  of  natural  size  and 
active,  and  the  upper  lid  retains  its  mo- 
tions unimpaired.  If  the  patient  looks  at 
objects  on  that  side  towards  which  the 
eye  is  inverted,  they  appear  single  ;  but 
objects  in  the  other  direction  are  double. 

Paralysis  of  the  fourth  nerve  is  much 
less  common  than  either  of  the  two  forms 
already  mentioned,  and  on  account  of  the 
very  slight  change  it  causes  in  the  posi- 
tion of  the  eye,  is  very  difficult  of  detec- 
tion. The  paralysis  is  chiefly  to  be  recog- 
nized by  its  subjective  phenomena.  If, 
for  instance,  the  patient  with  both  eyes 
open  fixes  his  attention  on  some  straight 
line  on  the  ground,  as  the  edge  of  a 
gravel-walk,  or  the  curbstone  of  a  foot- 
pavement,  he  sees  two  lines,  one  in  its 
real  position,  and  the  other  forming  with 
it  a  more  or  less  acute  angle.  If  with 
both  e}'es  he  looks  at  a  near  object,  such 
as  a  large  capital  letter,  at  such  an  angle 
that  it  appears  double,  the  image  per- 
ceived by  the  affected  eye  will  incline 
from  the  perpendicular,  and  its  lines  can- 
not be  brought  parallel  to  those  seen  by 
the  sound  eye,  unless  the  patient  inclines 
his  head  to  one  side.  The  letter  T  or 
a  -{-,  as  containing  right  angles,  are  good 
forms  for  testing  the  defect.1 

The  treatment  of  paralytic  affections 
of  the  orbital  nerves  must  be  based  on  a 
careful  investigation  into  the  symptoms 
of  each  individual  case,  for  the  causes  of 
paralysis  may  be  very  various.  Slow,  and 
eventually  total,  paralysis  of  one  or  all 
the  nerves  which  enter  the  orbit  may  de- 
pend upon  chronic  changes  in  the  brain 
itself,  or  in  the  dura  mater,  the  growth  of 
tumors,  disease  of  bone,  etc.  Sudden 
paralysis  may  follow  apoplectic  effusion 
or  other  injury  to  the  cerebral  structure, 
or  may  depend  upon  rheumatic  inflamma- 
tion of  the  fibrous  tissues  immediately 
surrounding  and  investing  the  nervous 
trunks. 

Of  course  the  prognosis  would  vary 
greatly  accordingly  as  one  or  another  of 
these  causes  had  induced  the  paralysis. 

1  The  use  of  the  oblique  muscles  appears 
to  be  to  maintain  the  eyeballs  m  such  a  posi- 
tion that  their  vertical  diameters  may  be  al- 
ways kept  parallel  to  each  other  during  lat- 
eral inclination  of  the  head. 


In  the  case  of  chronic  brain-disease,  or 
the  growth  of  intracranial  tumors,  the 
treatment  could  be  only  palliative.  The 
probability  of  recovery  in  cases  of  apo- 
plex}^  would  depend  upon  the  extent  of 
the  extravasation. 

If  one  or  more  of  the  orbital  nerves 
were  suddenty  paralyzed,  and  at  the  same 
time  other  parts  of  the  body  were  affected 
with  loss  of  rnotory  power,  while  the 
brain  itself  gave  evidences  of  its  whole 
circulation  being  disturbed, — there  would 
be  comparatively  little  chance  of  the  or- 
bital muscles  recovering  their  function. 
But  if  the  paralysis  were  so  completely 
limited  to  one  of  the  orbital  nerves  as  to 
render  it  probable  that  only  some  minute 
vessel  in  the  course  of  the  motor  tract  had 
given  way,  and  had  involved  the  adjacent 
brain-fibres,  the  absence  of  all  other  cere- 
bral sj'mptoms  would  warrant  the  hope 
that  considerable  improvement,  or  even 
complete  recovery,  might  take  place. 

By  far  the  most  hopeful  cases  are  those 
where  the  paralysis  of  the  orbital  nerve 
can  be  traced  to  rheumatism  ;  since  a 
Avell-directed  treatment  of  the  general 
rheumatic  diathesis  will,  in  all  probability, 
restore  the  affected  nerve  to  a  healthy  con- 
dition. 

[Syphilis  is  one  of  the  most  frequent 
causes  of  paralysis  of  the  orbital  nerves, 
and  a  large  proportion  of  such  cases  may 
be  successfully  treated.] 

This  seems  to  be  the  most  fitting  place 
for  sa3'ing  a  few  words  about  the  affection 
termed  Mydriasis ;  for  although  its  mani- 
festation is  wholly  in  the  iris,  yet  the 
morbid  appearance  is  caused  by  a  loss  of 
motory  power  in  certain  branches  of  the 
third  nerve. 

In  Mydriasis  the  pupil  is  dilated  and 
immovable  ;  and  as  such  a  condition  is 
attended  with  some  indistinctness  of  sight, 
it  often  gives  rise  to  extreme  alarm,  and 
is  regarded  as  a  symptom  of  "  Amau- 
rosis."  A  simple  experiment,  however, 
suffices  to  determine  the  real  nature  of 
the  case.  Let  the  patient  supply  the  want 
of  a  contracted  iris  by  looking  through  a 
small  aperture,  such  as  a  pinhole  in  a  card 
held  close  to  the  ejre.  If  the  case  be  one 
of  Mijdrieisis— dilated  pupil,  with  a  sound 
retina— he  will  see  perfectly ;  but  if  the 
retina  be  affected,  the  aperture  will  either 
be  quite  useless,  or  at  the  utmost,  afford 
very  little  assistance. 

[The  ciliary  muscle  is  usually,  although 
not  invariably,  paratyzed  at  the  same 
time  with  the  sphincter  of  the  iris.  This 
will  impair  near  vision  in  the  emmetropic 
eye,  and  distant  vision  also  in  the  hyper- 
metropic. Each  can  be  restored  by  the 
proper  convex  glass.  The  stenopeic  hole 
improves  vision  by  admitting  onhy  the 
central  rays,  and  shutting  out  the  peri- 
pheral, which  cause  most  of  the  confusion 
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in  the  retinal  image  when  the  eye  is  not 
properly  focused.  Simple  mydriasis  would 
not  very  markedly  impair  either  distant 
or  near  vision.] 

The  treatment  of  Mydriasis  is  not  easily 
reduced  to  precise  rules,  as  the  affection 
may  originate  in  various  ways.  Exhaus- 
tion of  nervous  energy,  dyspepsia,  intes- 
tinal irritation  from  worms,  etc.,  rheuma- 
tism— all  seem  in  turn  to  be  the  exciting- 
cause.  Tonics,  alone  or  in  combination 
with  purgatives,  colchicum,  strychnine, 
as  an  internal  medicine,  or  applied  "en- 
dermically,"  powdered  ergot  of  rye,  snuff- 
ed up  the  nostril  of  the  affected  side, — all 
these  and  other  means  have  been  em- 
ployed with  but  little  success.  The  dis- 
covery of  the  remarkable  property  of  the 
Calabar  bean  has  at  once  placed  at  our 
command  a  substance  which  induces  con- 
traction of  the  pupil  as  completely  as 
atropine  dilates  it ;  but  I  have  not  met 
with  a  case  of  true  mydriasis  in  which 
the  Calabar  bean,  however  efficacious  at 
the  time,  has  produced  a  permanent  cure. 
It  is  best  used  by  means  of  little  discs  of 
gelatine,  on  the  principle  invented  by 
Streatfeild  for  the  application  of  atropine. 

A  very  contracted  and  immovable  state 
of  the  pupil  is  described  by  some  writers 
under  the  name  Ilyosis,  but  is  seldom 
met  with  as  a  simple  and  independent  af- 
fection. Some  persons  who  have  natu- 
rally very  small  pupillary  apertures  enjoy 
such  excellent  sight  that  we  must  be  cau- 
tious how  we  call  such  a  state  of  the  pu- 
pils morbid.  Extreme  contraction  of  the 
pupil,  however,  is  a  symptom  of  irritation 
of  the  sympathetic  nerve  ;  and  it  would 
therefore  induce  the  surgeon  carefully  to 
examine  the  condition  of  this  nerve  in 
the  neck,  as  being  possibly  pressed  upon 
and  irritated  by  some  tumor  or  morbid 
growth. 


STRABISMUS. 

The  various  forms  of  mal-position  of 
the  eyeball  just  noticed,  depending  upon 
more  or  less  sudden  paralysis  of  the  ocu- 
lar muscles,  might,  according  to  strict 
etymology,  be  classed  under  strabismus; 
but,  practically,  the  term  is  restricted  to 
those  chronic  cases  in  which  habitual 
mal-position  results  from  irregular  action 
of  either  the  internal  or  external  rectus. 
The  deformity  may  be  defined  as  a  faulty 
position  of  the  eyes,  whereby  a  separate 
[different]  image  falls  upon  each  macula 
lutea,  when  the  patient  endeavors  to  direct 
both  eyes  to  one  object  at  the  same  time. 

[It  is  a  matter  of  great  importance  to 
distinguish  between  true  strabismus  and 
paralysis  of  the  muscles  of  the  ball.  The 
diagnosis  is  not  always  easy  in  cases  of 
partial    paralysis.      In    true    strabismus 


|  there   is   little   or   no   limitation    in    the 
j  movements  of  the  deviating  eye  when  the 
'  other  one  is  covered  ;   and  the  secondary 
i  deviation  is  equal  to  the    primary.     J3y 
I  secondary  deviation  is  meant  the  aasoci- 
j  ated  movement  of  the  sound  eye  when  it 
I  is  excluded  from  vision,  and  the  object  is 
fixed  by  the  strabismic  eye.     If,  in  a  case 
of  internal  strabismus  of  the  left  eye,  the 
right  is  excluded  by  a  screen,  and  the  left 
is  directed  towards  an  object  held  in  front 
of  it,  the  right  will  be  inverted  to  the 
same  extent  that  the  left  was — the  angle 
of  deviation  will  remain  the  same.    Hence 
the  term  concomitant  strabismus.      If,  on 
the  contrary,  the  inversion  of  the  left  eye 
is  due  to  paresis  of  its  external  rectus,  the 
innervation  expended  in  the  effort  to  ab- 
duct it  will  cause  a  more  extensive  asso- 
ciated  movement   inward  of   the   sound 
eye.] 

Strabismus  may  be  either  convergent  or 
divergent.  In  the  former  case  the  eye,  or 
eyes,  will  be  directed  towards  the  nose: 
in  the  latter  case  towards  the  temple. 
The  strabismus  is  termed  "'single"  if  one 
eye  only  is  misplaced,  and  "double"  when 
both  eyes  converge  or  diverge.  In  many 
cases  which  ordinarily  appear  as  double 
strabismus,  one  eye  becomes  perfectly 
straight  whenever  the  patient  fixes  his 
attention  on  an  object ;  and  the  eye  which 
thus  for  a  time  acquires  a  normal  position 
will  be  found  to  have  the  stronger  powers 
of  vision. 

[True  strabismus  never  occurs  in  both 
eyes  at  the  same  time  unless,  in  conse- 
quence of  some  complication,  the  patient 
does  not  fix  with  his  macula.  Usually 
one  eye  deviates  constantly,  while  the 
other  is  properly  directed,  and  the  devi- 
ating eye  eventually  becomes  highly  am- 
blyopic from  suppression  of  its  retinal 
image,  or  "psychical exclusion, " to  avoid 
diplopia.  In  exceptional  cases,  the  stra- 
bismus is  alternating,  and  the  patient  may 
have  the  power  of  using  either  eye  at  will. 
In  such  cases,  the  vision  remains  unim- 
paired in  both  eyes. 

In  the  early  stage  of  hypermetropic 
strabismus,  which  is  due  to  excessive  con- 
vergence associated  with  the  excessive 
accommodation  required  to  overcome  the 
optical  defect,  the  inversion  is  usually 
periodic,  and  occurs  only  when  accurate 
vision  is  demanded,  particularly  for  near 
objects.  In  this  stage  the  squint  may  be 
cured  by  the  use  of  proper  glasses.  If  the 
patient  is  too  young  to  wear  glasses,  the 
loss  of  vision  of  either"  eye  may  be  pre- 
vented by  occasionally  applying  atropia 
to  the  unaffected  eye,  and  thus  compelling 
the  use  of  the  other.  The  case  is,  in  this 
way,  converted  into  one  of  alternating 
j  strabismus.] 

In  other  instances  of  double  strabismus 
I  both  eyes  maintain  their  inverted  position, 
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even  while  the  patient  is  intently  observ- 
ing an  object ;  bnt  if  the  surgeon  sud- 
denly closes  one  of  these  convergent  eyes, 
the  other  at  once  becomes  straight,  re- 
suming its  inversion  as  soon  as  the  other 
eye  is  opened. 

Donders  has  shown  that  in  the  great 
majority  of  instances  convergent  strabis- 
mus is  associated  with  hypermetropia  ; 
and  the  divergent  form  with  myopia. 
Divergent  strabismus  however  is  rare, 
except  as  a  consequence  of  considerable 
loss  of  sight  in  one  eye,  persisting  for  sev- 
eral years. 

The  causes  of  strabismus  are  very  vari- 
ous. When  existing  only  to  a  slight  de- 
gree, coming  on  only  occasionally,  and 
alternating  from  one  eye  to  the  other,  it 
will  sometimes  be  found  clue  to  intestinal 
irritation,  such  as  that  arising  from 
worms.  In  other  cases,  it  may  be  traced 
to  the  temporary  cerebral  disturbance  in- 
duced by  teething,  or  to  the  more  persist- 
ent form  which  attends  hydrocephalus. 
An  opacity  near  the  centre  of  the  cornea 
will  sometimes  cause  an  eye  gradually  to 
turn  inwards  through  a  sort  of  instinctive 
effort  of  the  organ  to  bring  a  clear  portion 
of  the  cornea  into  use. 

[In  a  very  large  proportion  of  cases,  the 
cause  is  to  be  found  in  defective  refrac- 
tion.] 

The  treatment  of  strabismus,  as  will  be 
evident  from  what  I  have  just  said  as  to 
its  causes,  must  vary  according  to  cir- 
cumstances. The  removal  of  intestinal 
irritation  ;  the  use  of  tonics  ;  the  employ- 
ment of  convex  glasses,  to  correct  extreme 
hypermetropia  ; — these,  and  many  other 
means,  may  be  useful  to  control  strabis- 
mus which  is  only  temporary,  or  which 
arises  from  peculiarity  in  the  visual  focus 
of  the  ej^es.  In  every  case  a  careful  oph- 
thalmoscopic examination  is  the  first  duty 
of  the  surgeon  ;  and  he  should  also  take 
every  possible  care  to  ascertain  that  no 
organic  disease  exists  in  the  brain  or  or- 
bital nerves,  and  that  there  is  no  tumor 
in  the  orbit  mechanically  hindering  the 
movements  of  the  eye. 

The  operation  for  the  cure  of  strabismus 
consists  in  the  division  of  the  muscle, 
which,  in  consequence  of  shortening,  or 
too  great  preponderance  in  contractile 
power,  is  permanently  drawing  the  eye 
either  inwards  or  outwards.  Division  of 
the  internal  rectus,  when  first  introduced, 
was  performed  in  the  following  way.  The 
lids  being  held  apart  by  an  assistant,  a 
small  sharp  hook  was  stuck  into  the  scle- 
rotic, close  to  the  inner  margin  of  the  cor- 
nea, so  as  to  fix  the  eyeball  and  draw  it 
outwards.  Then  the  surgeon,  raising 
with  a  forceps  a  fold  of  conjunctiva  mid- 
way between  the  cornea  and  plica  semi- 
lunaris, divided  it  vertically  with  scissors, 
snipped  through  the  sub-conjunctival  tis- 


sue covering  the  tendon  of  the  muscle, 
passed  under  it  a  blunt  hook  or  director, 
and  upon  this  divided  with  scissors,  or 
with  some  kind  of  knife,  either  the  tendon 
itself  or  the  adjacent  muscular  portion  of 
the  rectus  iuternus. 

As  in  all  other  instances  of  manual  sur- 
geiy,  the  apparatus  for  performing  this 
operation  gradually  became  simplified. 
The  spring  speculum  superseded  the  ele- 
vators held  by  an  assistant ;  the  sharp 
hook  for  fixing  the  globe  was  laid  aside  ; 
and  it  was  found  that  all  the  cutting  could 
be  done  with  scissors  alone.  The  curious 
little  knives,  in  every  variety  of  form, 
which  had  been  invented  for  dividing  the 
muscle,  are  now  for  the  most  part  forgot- 
ten ;  as  are  also  the  unseemly  disputes 
about  priority  in  trifling  discoveries,  and 
the  exaggerated  accounts  of  the  uniform 
success  which  was  stated  to  have  attended 
the  practice  of  certain  strabismus  ope- 
rators. 

The  defects  of  this  earliest  form  of 
operation  were  a  too  great  separation  of 
the  ocular  conjunctiva,  inducing  a  subse- 
quent retraction  of  the  semilunar  fold, 
and  an  over  weakening,  amounting  some- 
times to  utter  loss  of  action,  in  the  di- 
vided muscle. 

We  still  occasionally  meet  with  a  fixed 
and  leering  eye  which  recalls  the  period 
of  the  first  introduction  of  the  operation 
in  1840  ;  when,  without  the  ophthalmo- 
scope to  facilitate  diagnosis,  every  tyro 
fancied  himself  competent  to  cure  a 
squint. 

The  deformity  arising  from  retraction 
of  the  semilunar  fold  is  now  in  a  great 
measure  obviated  by  sub-conjunctival  di- 
vision of  the  muscle.  The  lids  are  kept 
I  asunder  with  a  spring  speculum  ;  and  an 
j  assistant  draws  aside  the  globe,  by  nip- 
ping up  with  the  forceps  a  little  fold 
of  ioose  conjunctiva  near  the  margin  of 
the  cornea,  at  the  opposite  side  to  that 
on  which  the  muscle  is  to  be  divided. 
Supposing  the  internal  rectus  to  be 
chosen  for  operation,  the  surgeon,  with 
scissors,  divides  the  ocular  conjunctiva 
horizontally,  on  a  level  with  the  lower 
edge  of  the  cornea,  and  extends  the  inci- 
sion towards  the  semilunar  fold.  Then  he 
snips  through  the  sub-conjunctival  tissue, 
and  having  clearly  exposed  the  sclerotic, 
slides  upwards,  between  it  and  the  rectus, 
a  curved  director.  This  serves  to  raise 
the  muscle  and  make  its  fibres  tense,  and 
then  with  scissors  the  muscle  is  carefully 
cut  through,  close  to  its  insertion  into  the 
sclerotic.  This  section  of  the  muscle  can- 
not be  completed  at  a  single  stroke,  but 
requires  repeated  use  of  the  scissors,  so 
that  no  fibres  may  be  left  undivided. 

While  this  sub-conjunctival  operation 
through  a  horizontal  external  wound  ob- 
viates  the   retraction   of   the   semilunar 
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fold,  it  involves  the  risk  of  an  imperfect 
division  of  the  muscle,  which  is  not  ex- 
posed to  the  view  of  the  surgeon.  A  care- 
ful exploration  with  the  blunt  hook  or  di- 
rector must  be  made  to  detect  any  undi- 
vided fibres,  before  the  spring  speculum 
is  finally  withdrawn. 

Graefe  divides  the  conjunctiva  a  little 
below  the  equator  of  the  globe  and  a  few 
lines  from  the  cornea,  almost  over  the  in- 
sertion of  the  tendon  ;  exposes  the  scler- 
otic just  enough  to  pass  a  curved  blunt 
hook  beneath  the  tendon,  which  is  drawn 
well  into  the  conjunctival  wound  before 
using  the  scissors.  It  is  then  snipped 
through  close  to  its  sclerotic  attachment ; 
care  being  taken  that  the  hook,  which  is 
sharply  curved,  is  not  allowed  to  perfo- 
rate the  tendon,  but  is  passed  well  un- 
der it.  In  this  operation  the  tendon  is 
brought  quite  into  view,  and  is  not  likely 
to  escape  division,  which  is  one  of  the 
dangers  of  the  sub-conjunctival  opera- 
tion. 

In  dividing  the  external  rectus,  it  must 
be  borne  in  mind  that  the  muscle  is 
broader  than  the  internal  rectus,  and  is 
also  inserted  farther  from  the  corneal  mar- 
gin. 

Most  cases  of  strabismus  require  the 
division  of  each  internal  rectus,  even 
when  the  inversion  of  the  better  eye  is 
but  slight  in  comparison  with  the  other. 
Instances,  however,  occur  in  which  the 
inversion  is  wholly  confined  to  one  eye; 
and  in  such  a  case  the  faulty  eye  may 
alone  be  operated  upon. 

[When  there  is  an  inversion  of  more 
than  three  lines,  it  is  generally  neces- 
sary to  operate  on  both  eyes.  Except 
in  extreme  cases,  however,  it  is  not  well 
to  operate  on  both  at  the  same  time, 
but  to  regulate  the  second  operation  by 
the  permanent  effect  produced  by  the 
first.  In  all  cases  the  refraction  should 
be  carefully  tested,  and  corrected  by 
glasses  if  found  defective  ;  otherwise  the 
squint  is  likely  to  be  reproduced  by  the 
continuance  of  its  original  cause.] 

No  absolute  rule  can  be  laid  down  as  to 
the  use  of  chloroform  [or  ether]  in  strabis- 
mus operations.  In  most  cases  it  will  be 
found  necessary  ;  but  where  patients  are 
fitted  by  age,  intelligence,  and  self-com- 
mand to  undergo  the  operation  without  it, 
the  doubt  which  sometimes  exists  as  to 
whether  the  muscle  has  been  effectually 
divided  can  be  at  once  solved,  by  direct- 
ing the  patient  to  attempt  inversion  of 
the  e}re  ;  a  test  we  are  unable  to  employ 
when  insensibility  has  been  induced. 

When,  in  searching  for  the  muscle,  the 
sub-conjunctival  areolar  tissue  has  been 
largely  separated,  it  becomes  infiltrated 
with  blood,  and  forms  a  little  prominence 
in  the  wound.  The  blinking  of  the  lids 
gradually  moulds  this  into  a  small  button- 


shaped  excrescence,  attached  by  a  narrow 
pedicle,  which  may  he  snipped  through 
some  weeks  alter  the  operation. 

[Insufficiency  of  the  internal  recti  and 
divergent  strabismus  usually  depend  upon 
myopia.  With  normal  eyes  the  act  of 
near  vision  consists  in  the  convergence  of 
the  visual  axis  to  a  near  point,  and  the 
accommodation  of  the  focus  of  the  eyes 
to  the  same  point.  The  first  is  accom- 
plished by  the  internal  recti  muscles,  and 
the  second  by  the  ciliary,  and  there  is  a 
nicely  balanced  co-ordination  of  these 
muscles.  In  hypermetropia  a  degree  of 
accommodation  in  excess  of  convergence  is 
required,  and  convergent  strabismus  fre- 
quently results,  while  in  myopia  the  ex- 
cess of  convergence  over  accommodation 
promotes  external  strabismus.  Even 
without  strabismus,  asthenopia  (wreak 
sight)  may  be  caused  by  fatigue  of  the 
overworked  internal  recti  muscles,  just 
as  in  hypermetropia  it  results  from  the 
excessive  demand  made  upon  the  ciliary. 
The  latter  is  called  "  accommodative  as- 
thenopia," and  the  former  "muscular  as- 
thenopia," or  "insufficiency  of  the  inter- 
nal recti. "  Either  may  occur  without  any 
error  of  refraction,  as  a  symptom  of 
muscular  weakness  after  severe  illness, 
exhaustion  from  overwork,  or  nervous 
disturbance ;  and  these  are  frequently 
exciting  causes  when  the  anatomical  con- 
ditions exist  in  the  hypermetropic  or 
myopic  form  of  the  eye. 

A  patient  with  insufficiency  of  the  in- 
ternal recti  may  be  able  to  read  perfectly 
well  for  a  time,  but  soon  experiences  a 
sense  of  fatigue,  a  burning  sensation  in 
the  eyes,  and,  perhaps,  pain  in  the  ball 
and  brow,  and  finally  the  print  becomes 
dim  and  confused,  and  the  letters  overlap 
each  other,  or  "run  together,"  from  a 
tendency  to  diplopia,  and  reading  be- 
comes impossible.  Sometimes,  on  look- 
ing up  from  the  book,  distant  objects,  as 
a  light  across  the  room,  appear  double  or 
to  have  double  edges.  If  the  insufficiency 
is  of  high  degree,  one  internal  rectus  will 
give  out,  and  the  eye  will  diverge,  and  by 
closing  that  eye  the  patient  may  be  able 
to  continue  his  work.  In  very  high 
degrees  of  myopia  this  is  often  the  only 
practicable  solution  of  the  difficulty,  and 
the  patient  must  resign  himself  to  the  use 
of  one  eye  only,  with  the  chance  of  a  per- 
manent divergent  strabismus  of  the  other. 
The  tendency  in  all  cases  is  to  the  pro- 
duction of  a  permanent  squint ;  but  this 
deformity  is  not  the  only  result  to  be 
dreaded,  as  the  strain  of  muscular  asthe- . 
nopia  is  a  very  important  factor  in  the  in- 
crease of  short  sight  in  cases  of  "pro- 
gressive myopia,"  and  should  receive  the 
most  anxious  attention. 

The  diagnosis  is  easy  enough  in  decided 
cases.     The  nature  of  the  trouble  may 
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reveal  itself  by  a,  divergence  of  one  eye  in 
reading,  of  which  the  patient  is  himself 
conscious  ;  but  this  is  usually  prevented 
by  the  unconscious  efforts  to  fuse  the  two 
retinal  images  in  binocular  vision.  To 
exclude  this"  effort,  the  patient  should  be 
directed  to  look  at  a  small  object,  as  the 
point  of  a  pencil,  held  about  six  inches 
from  the  eyes,  while  the  surgeon  places 
his  hand  in  front  of  one  eye.  The  ex- 
cluded eye  will  diverge,  and,  on  removing 
the  hand,  will  be  noticed  to  make  another 
movement  back  to  its  former  position  of 
fixation. 

A  more  delicate  test  is  the  prism  test 
of  Graefe.  A  prism  refracts  the  rays  of 
light  passing  through  it  towards  its  base, 
and  when  held  in  front  of  the  eye  removes 
the  retinal  image  in  that  direction  from 
the  macula,  causing  diplopia.  The  eye 
will  then  attempt  to  fuse  the  double 
images  by  moving  in  such  a  direction  as 
to  bring  the  macula  to  the  new  position 
of  the  Image.  In  Fig.  280  the  prism  re- 
moves the  imac,e  from  the  macula  at  c 


Graefe's  prism-test  for  strabismus  (Wells).] 

to  d:  and  it  is  projected  outwards  to  e, 
instead  of  to  a.  Stimulated  by  the  desire 
for  binocular  single  vision,  the  eye  makes 
an  outward  movement  to  bring  the 
macula  from  c  to  d. 

The  strongest  prism  that  can  be  "  over- 
come" in  this  way  is  the  measure  of  the 
strength  of  the  opposing  muscle,  i.  e.,  the 
muscle  towards  which  the  angle  of  the 
prism  is  directed.  The  internal  recti  are 
the  strongest,  and  can  usually  overcome 
a  prism  of  20°  or  30°  or  more,  the  mea- 
sure of  the  external  rectus  is  about  8°, 
while  the  superior  and  inferior  cannot 
generally  go  beyond  2°,  though,  in  excep- 
tional cases,  they  may  be  found  much 
stronger,  particularly  the  inferior.  If  a 
prism  of  10°  be  placed  before  one  eye 
base  down,  binocular  single  vision  will 
be  rendered  impossible,  and  there  will  be 
vertical  diplopia.  If  the  balance  of  the 
internal  and  external  recti  is  normal,  one 
image  will  stand  directly  above  the  other  ; 


but  if  there  is  insufficiency  of  the  internal 
recti,  there  will  be  a  movement  of  one 
eye  outwards,  causing  also  a  lateral  sepa- 
ration of  the  images.  The  measure  of  the 
insufficiency  is  the  strength  of  the  prism 
which,  placed  before  the  eye  with  its  base 
inwards',  brings  the  two  images  to  the 
same  vertical  line. 

The  best  test  object  for  distance  is  a  can- 
dle flame  ;  that  commonly  used  for  near  is 
the  dot-and-line  test  of  Graefe  (Fig.  281). 
It  is  held  at  the  reading  distance,  and  the 

Fig.  281. 


Graefe's  dot-and-line  test  (Wells).] 

patient  is  directed  to  look  steadily  at  the 
dot,  the  two  images  of  which  will  appear 
on  the  same  line  if  the  action  of  the  mus- 
cles is  normal ;  but  there  will  be  two 
parallel  lines  if  the  action  of  the  internal 
is  deficient.  The  line  should  be  lighter 
than  represented  in  the  figure,  as  there 
is  sometimes  an  effort  to  fuse  its  images. 
If  this  is  suspected  the  line  may  be  dis- 
pensed with. 

The  treatment  of  these  cases  offers  one 
of  the  nicest  practical  problems  of  oph- 
thalmic surgery.  jSTo  definite  rule  can  be 
laid  down  applicable  to  all  cases,  but  each 
must  be  made  a  special  and  careful  study. 
In  young  subjects  with  sound  eyes  and 
strong  accommodative  power,  the  astheno- 
pia majr  often  be  relieved  by  full  correc- 
tion of  the  myopia ;  that  is,  by  putting 
the  ciliary  muscle  to  work  and  establish- 
ing the  proper  relation  between  accom- 
modation and  convergence.  In  the  case 
of  older  persons  with  a  far  point  of  twelve 
or  sixteen  inches,  the  prism  that  corrects 
the  insufficiency,  divided  between  the  two 
eyes,  may  be  prescribed  for  reading.  In 
higher  degrees  of  myopia  a  partial  cor- 
rection, placing  the  far  point  at  fourteen 
or  sixteen  inches,  is  sometimes  sufficient ; 
or  if  a  degree  of  insufficiency  still  remains, 
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it  may  be  corrected  by  combining  tbe 
proper  prisms  with  the  concave  glasses. 
If  all  these  expedients  fail,  the  question 
of  dividing  the  external  rectus  arises. 
This  may  be  done  with  safety  if  there  is 
decided  divergence  on  attempting  to  fix 
an  object  at  the  reading  distance,  but  in 
other' cases  there  is  danger  of  producing 
an  internal  strabismus  and  an  annoying 
diplopia  for  distance.  For  a  further  dis- 
cussion of  this  subject,  the  reader  must 
be  referred  to  special  works  on  ophthal- 
mic surgery.] 

REMOVAL  OF  THE  EYEBALL. 

Certain  diseased  conditions  of  the  globe 
may  require  a  portion  of  it  to  be  removed, 
while  in  other  cases  its  tissues  may  be  so 
extensively  involved,  and  so  much  con- 
stitutional disturbance  may  in  conse- 
quence arise,  as  to  render  necessary  the 
total  extirpation  of  the  whole  organ. 

In  non-malignant  cases  this  operation 
is  usually  undertaken  with  a  prospect  of 
the  patient  afterwards  wearing  an  artifi- 
cial eye  ;  and  it  therefore  becomes  impor- 
tant to  consider  whether  a  total  or  partial 
extirpation  will  be  best  adapted  to  the  end 
in  view. 

The  enlargements  which  call  for  re- 
moval, on  account  of  the  deformity  they 
occasion,  are  chiefly  staphylomatous  pro- 
jections of  the  cornea  or  the  sclerotic. 
Under  the  former  term  are  commonly  in- 
cluded projections  which  have  really  little 
or  no  corneal  tissue  within  them,  being 
formed  of  the  iris  coated  over  with  fibrous 
tissue,  after  the  true  cornea  has  been  par- 
tially or  wholly  destroyed  by  ulceration  or 
sloughing.  The  sclerotic  staphylomata, 
as  they  are  called,  are  produced  by  grad- 
ual thinning  and  distension  of  the  weak- 
ened fibres  of  the  part  from  accumulation 
of  aqueous  humor  or  of  serum.  In  some 
of  the  latter  cases  the  eyeball  acquires  a 
very  large  size,  and  is  extremely  un- 
sightly, on  account  of  the  dark  leaden- 
colored  projections  of  the  sclerotic,  and 
the  large  tortuous  veins  which  ramify 
over  it.  When  the  cornea  has  been  ex- 
tensively destroyed  by  sloughing  or  ulcer- 
ation, it  very  commonly  happens  that  the 
lens  escapes  through  the  breach ;  when 
this  does  not  take  place,  the  lens  fre- 
quently becomes  filled  with  a  deposit  of 
phosphate  of  lime,  and  this  earthy  mass, 
by  pressing  against  the  ciliary  processes 
and  iris,  often  causes  severe  neuralgia.  In 
excising  a  staphyloma,  therefore,  the  open- 
ing should  be  made  sufficiently  large  to 
allow  the  lens,  if  still  existing,  to  escape. 

In  operating,  the  lids  must  be  held 
apart  with  a  spring  speculum  or  the 
fingers  of  an  assistant.  The  surgeon 
then  passes  a  cataract-knife  through  the 
staphyloma,  and  forms  a  flap,  which  he 
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seizes  with  a  forceps,  and  removes  with  a 
second  stroke  of  the  knife  ;  if  flic  Lens 
presents  at  the  opening,  it  is  to  be  quickly 
tilted  out  with  a  scoop,  and  then  the  lids 
are  instantly  to  be  closed,  and  a  cold 
sponge  applied  firmly  over  them.  This 
immediate  pressure  is  the  most  likely 
means  for  preventing  hemorrhage  from 
the  enlarged  choroidal  vessels,  which 
sometimes  give  way  the  moment  the  fluid 
contents  of  the  globe  have  escaped.  Mod- 
erate pressure  should  be  kept  up  until  the 
risk  of  bleeding  has  gone  by,  and  then 
water-dressing  will  be  the  only  application 
required  till  the  parts  are  healed.  The 
portion  of  the  globe  left  after  the  excision 
of  a  staphyloma  gradually  shrinks  to  a 
nodule,  and  as  soon  as  this  has  ceased  to 
be  tender,  an  artificial  eye  may  be  ap- 
plied. [The  incisions  should  be  made  far 
enough  back  to  include  the  ciliary  region 
in  the  portion  removed.] 

If,  in  consequence  of  the  sudden  re- 
moval of  the  pressure  which  the  accumu- 
lated fluids  of  the  globe  had  been  exerting 
on  the  choroidal  and  retinal  vessels,  the 
latter  give  way,  and  blood  fills  and  dis- 
tends the  cavity  of  the  sclerotic,  extreme 
pain  is  the  result,  and  it  may  even  be 
thought  desirable  at  once  to  extirpate  all 
that  remains  of  the  globe,  with  the  view 
of  preventing  future  suffering.  With  the 
object  of  obtaining  a  better  stump  on 
which  to  wear  an  artificial  eye,  Critchett 
has  modified  the  operation  for  staphy- 
loma as  follows.  He  passes  several  curved 
needles  armed  with  threads  through  the 
sclerotic,  above  the  base  of  the  staphy- 
loma, quite  into  the  vitreous  chamber, 
and  brings  out  their  points  at  the  opposite 
side  of  the  projection.  He  then  cuts 
away  an  elliptical  portion  from  the  front 
of  the  mass,  draws  the  ligatures  quite 
through,  and  ties  them  in  knots,  which 
then  lie  just  across  the  line  of  the  closed 
incision.1 

Total  extirpation  of  the  eyeball. —  This 
operation,  except  when  malignant  disease 
exists,  should  never  be  resorted  to,  so 
long  as  any  sight  remains  in  the  organ  ; 
unless  it  should  be  so  irritable  as  to  lead 
the  surgeon  to  fear  that,  by  sparing  it, 
the  sight  of  the  fellow-eye  may  be  endan- 
gered. Restricted  within  due  limits,  and 
not  undertaken  through  a  morbid  love  of 
operating,  extirpation  of  the  eyeball  is  a 
ready  means  of  relieving  patients  whose 
whole  system  may  have  become  impaired 
by  long-continued  neuralgia,  arising  from 
distension  of  the  globe,  or  from  lodgment 
of  foreign  bodies  within  its  cavity. 

[The  extirpation  of  an  eyeball  is  most 
frequently  required  for  the  cure  or  preven- 
tion of  sympathetic  disease  of  the  other 
eye.     A  useless  eye  in  which  there  is  any 

1  Ophthalmic  Hospital  Reports,  vol.  iv.,  p.  1. 
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continuous  pain,  irritability,  or  tender- 
ness, should  never  be  allowed  to  remain, 
as  its  fellow  is  always  in  danger.  Sym- 
pathetic ophthalmia  often  occurs  many 
years  after  the  original  injury  or  disease. 
When  an  eye  has  been  subjected  to  ex- 
tensive injury,  involving  the  ciliary  re- 
gion, or  when  a  foreign  body  is  lodged 
within  it,  it  is  safer  to  extirpate  at  once, 
as  when  sympathetic  ophthalmia  is  once 
established,  it  is  not  likely  to  be  controlled 
by  extirpation  of  the  injured  eye.  The 
operation  may  be  considered  a  measure 
of  prevention  rather  than  of  cure.] 

The  operation,  which  was  formerly 
effected  by  scooping  out  all  the  contents 
of  the  orbit,  has  been  greatly  simplified 
by  the  adoption  of  Bonnet's  method,  in 
which  the  globe  alone  is  removed.  A 
circular  incision  is  made  through  the  con- 
junctiva and  ocular  fascia,  and  then  each 
muscle  of  the  eyeball  is  successively  di- 
vided close  to  its  insertion,  and  the  optic 
nerve  just  before  it  pierces  the  sclerotic. 

The  operation  is  usually  performed  by 
raising  with  a  hook  all  the  tendons  of  the 
ocular  muscles,  and  dividing  them  before 
cutting  through  the  optic  nerve. 

I  prefer  the  following  plan,  as  simpler 
and  more  rapid.  Having  inserted  the 
spring  speculum  between  the  lids,  and 
made  with  curved  scissors  the  usual  cir- 
cular incision  of  the  conjunctiva,  I  grasp 
the  external  rectus  and  its  surrounding 
tissue  with  a  forceps,  and  snip  them 
through  ;  an  assistant  at  once  seizes  the 
cut  tendon  close  to  its  insertion,  and 
draws  the  eye  inwards.  i  By  sliding  one 
blade  of  the  scissors  under  the  superior 
oblique  and  rectus  muscle,  they  can  be 
divided,  and  then  the  inferior  rectus ; 
the  optic  nerve  is  next  snipped  through, 
and  the  globe  starts  forward.  A  few 
strokes  of  the  scissors  divide  the  inferior 
oblique,  internal  rectus,  vessels,  and  bands 
of  areolar  tissue,  and  the  operation  is 
completed.  Cold  water  and  exposure  to 
the  air  suffice  to  arrest  the  bleeding,  and 
then  water-dressing  is  all  that  is  required. 

USE  OF  CHLOROFORM  [OR  ETHER]  IN" 
OPHTHALMIC  SURGERY. 

We  may  regard  chloroform  under  two 
aspects  :  as  saving  the  patient  from  pain, 
and  as  facilitating  the  manipulation  of  the 
surgeon.    Now  it  is  well  known  that  ope- 


rations performed  on  the  globe  itself  cause 
little  pain,  and  last  but  a  very  short  time. 
Those  on  the  lids,  involving  as  they  do 
the  wounding  of  skin,  are  of  course  more 
painful ;  but  none  of  them  are  in  this  re- 
spect comparable  to  the  larger  operations 
of  general  surgery  ;  and  there  are  few 
adults  who,  if  properly  informed  as  to  the 
real  nature  of  such  operations  as  those  for 
cataract,  artificial  pupil,  and  strabismus, 
will  not  readily  undergo  them  without  the 
aid  of  anaesthetics.  There  are,  however, 
many  timid  and  anxious  persons  who  are 
quite  unable  to  go  through  the  operations 
for  artificial  pupil  and  strabismus  except 
under  chloroform,  and  very  few  without 
its  aid  can  encounter  extirpation  of  the 
eyeball.  It  is  also  occasionally  necessary 
to  induce  insensibility  in  order  to  examine 
eyes  rendered  irritable  by  disease,  or  by 
the  presence  of  foreign  bodies.  In  chil- 
dren all  ophthalmic  operations  are  greatly 
facilitated  by  the  use  of  chloroform,  and 
some  can  hardly  be  performed  without  it. 

If  a  perfectly  passive  condition  of  the 
eye  is  so  desirable  during  the  delicate  ope- 
ration of  flap-extraction,  one  would  natu- 
rally expect  to  find  chloroform  peculiarly 
indicated  in  such  a  case.  But  it  forms,  I 
think,  a  special  exception,  for  the  follow- 
ing reasons.  We  have  already  seen  (p. 
131)  that,  when  this  operation  of  extrac- 
tion has  been  properly  performed,  a  suc- 
cessful result  chiefly  depends  upon  the 
rapidity  with  which  union  of  the  corneal 
wound  can  be  effected.  Now,  with  every 
precaution  in  the  administration  of  chlo- 
form,  it  will  occasionally  induce  sickness  ; 
and  the  effort  of  vomiting  may  cause  the 
vitreous  body  to  escape  through  the  open- 
ing just  made  in  the  cornea,  thus  inducing 
prolapsus  iridis,  with  all  its  consequent 
irritation  and  hindrance  to  union  of  the 
wound.  But,  even  without  assuming  so 
extreme  a  case,  we  shall  find  a  very  seri- 
ous objection  to  chloroform  in  the  nausea 
and  disrelish  for  food  which  often  follow 
its  inhalation,  wherebjr  the  nutrition  and 
reparative  power  of  the  cornea  become 
impaired  during  the  critical  twenty-four 
hours  immediately  succeeding  the  ope- 
ration. 

[In  this  country  at  least,  when  anaesthe- 
sia is  required  in  operations  on  the  eye, 
ether  is  almost  universally  preferred  to 
chloroform,  on  account  of  its  greater 
safety.] 


[DESCRIPTION  OP  PLATES.1 
Plate  X. 

Normal  Fundus  Oculi. 
Fig.  1  is  taken  from  a  brunette,  and  shows  a  rather  deep  pigmentation  of  the  fundus.    The 
fine  dots  over  the  field  represent  the  pigment  epithelium.     The  paler  vessels  are  the  retinal 
arteries,  and  the  darker  ones  the  veins.     The  dark  spot  to  the  right  and  slightly  below  (the 


1  Plates  from  Liebreich's  Atlas  have  been  substituted  for  those  used  by  the  Author. 
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image  is  inverted  in  the  figure)  the  disc  is  the  macula  lutea,  and  the  small  dot  in  its  centre, 
is  the  fovea  centralis.  The  choroidal  vessels  are  entirely  concealed  by  the  density  of  pig- 
ment in  the  epithelium. 

Fig.  2  is  from  a  light  blonde,  and  is  slightly  pigmented.  The  color  of  the  fundus  is  of  a 
much  brighter  red,  and  the  choroidal  vessels  can  be  seen  through  the  epithelium. 

Plate  XL 

Fig.  1  shows  the  peculiar  pigment  spots,  and  the  atrophy  of  the  retina  and  optic  disc 
found  in  Retinitis  pigmentosa. 

Fig.  2  shows  the  grayish  cloudiness  of  the  disc,  the  white  opaque  zone,  the  spots  at  the 
macula,  the  engorged  veins,  and  the  hemorrhages  of  highly  developed  "Retinitis  albuminu- 
rica." 

Plate  XII. 

Figs.  1  and  2  are  representations  of  atrophy  of  the  optic  nerve :  Fig.  1  of  the  blue  atrophy, 
with  "stippling"  of  the  disc  (rather  too  pronounced) 'due  to  unnatural  distinctness  of  the 
lamina  cribrosa,  which  is  frequently  found  in  connection  with  disease  of  the  spine  ;  Fig.  2 
of  the  white  atrophy  of  cerebral  amaurosis. 

Fig.  3  represents  a  case  of  "choked  disc,"  as  met  with  in  cerebral  or  orbital  tumor.  The 
disc  is  swollen  and  striated,  and  its  boundary  obliterated,  and  the  retinal  veins  are  en- 
gorged. 

Fig.  4  gives  a  view  of  the  same  case  as  in  Fig.  3,  but  two  years  later,  when  consecutive 
atrophy  had  supervened. 

Figs.  5  and  6  show  the  clipping  of  the  optic  disc  in  glaucoma.  In  Fig.  5  the  progress  of 
the  disease  has  been  arrested  by  iridectomy  ;  in  Fig.  6  it  has  progressed  to  deeper  cupping 
and  complete  atrophy.  The  cupping  is  shown  by  the  interruption  in  the  course  of  the 
vessels  as  they  pass  over  the  edge  of  the  disc] 


DISEASES  OF  THE  EAR. 

By  James  Hinton,  Esq. 

Revised  by  Charles  H.  Burnett,  M.D. 


The  diseases  of  the  ear  naturally  di- 
vide themselves  into  three  classes,  in  con- 
formity with  the  anatomical  structure  of 
the  organ— those  of  the  external,  of  the 
middle,  and  of  the  internal  ear.  The 
first  class  includes  the  aifections  of  the 
auricle  and  of  the  external  meatus  ;  the 
second,  those  of  the  membrana  tympani, 
tympanum,  mastoid  cells,  and  Eustachian 
tube,  with  the  adjacent  regions  of  the 
throat ;  the  third  embraces  the  diseases 
of  the  labyrinth  and  of  the  auditory  nerv- 
ous apparatus,  so  far  as  it  comes  within 
the  reach  of  our  investigation.  In  addi- 
tion to  these,  certain  diseases  not  capable 
of  strict  local  definition,  and  the  effects 
produced  upon  the  brain  and  other  organs, 
chiefly  the  lungs,  by  inflammation  com- 


mencing within  the  ear,  will  require  de- 
scription. 


I.  Affections  of  the  External  Ear. 

auricle. 

Malformations.- — The  surgeon  is  occa- 
sionally consulted  for  external  malforma- 
tions of  the  ear.  These  vary  in  extent 
from  an  entire  absence  of  the  meatus  and 
its  appendages  on  the  one  hand,  to  the 
presence  of  a  double  set  of  organs  on  the 
other.  The  most  frequent  malformation 
is  an  imperfect  development  of  the  meatus 
and  auricle  ;  the  former  being  reduced  to 
a  narrow  slit  in  the  temporal  bone,  and 
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the  Litter  existing  only  as  a  slight  fold  of 
the  integument.  '  The  tympanum  also,  in 
some  of  these  cases,  is  merely  rudi- 
mentary, consisting  of  an  irregular  aper- 
ture a  few  lines  in  diameter,  and  the 
ossicula  are  more  or  less  defective.  Some- 
times a  single  bone,  resembling  the  colu- 
mella of  birds  and  reptiles,  takes  their 
place.  The  labyrinth  is  in  these  cases 
most  frequently  normal,  and  a  certain 
amount  of  hearing  is  usually  present ; 
often  it  is  so  considerable  as  to  enable  the 
patients  to  perform  useful  duties.  For 
the  most  part  extensive  deformity  is  pre-  j 
sent,  from  absence  or  defect  of  other  por- 
tions of  the  skull,  as  the  malar  bone,  or 
the  zygoma  ;  and  the  orifice  of  the  meatus 
may  seem  to  lie  very  much  anterior  to  its 
normal  position.  Operative  proceedings 
have  not  been  found  beneficial  in  these 
cases,  nor  in  those  in  which,  with  a  more 
or  less  perfectly  formed  auricle,  the  carti- 
laginous portion  of  the  meatus  is  also  per- 
fect but  ends  in  a  cul-de-sac.  The  bone 
beneath  is  generally  found  solid.  In  an- 
other class  of  cases,  however,  in  which 
the  defect  is  confined  to  a  contraction  of 
the  meatus  at  its  orifice,  from  a  falling 
back  of  the  tragus,  or  projection  forwards 
of  the  antitragus,  efficient  assistance  can 
be  rendered  by  the  prolonged  use  of  a 
tube  adapted  to  the  size  of  the  canaj  ;  or 
excision  of  a  portion  of  the  offending  car- 
tilage. Congenital  closure  of  the  meatus 
by  a  false  membrane,  sometimes  superfi- 
cial, sometimes  deeply  seated,  near  the 
membrana  tympani,  is  said  to  have  oc- 
curred, and  to  have  been  remedied  by  the 
division  of  the  structure,  followed  by  the 
introduction  of  tents. 

Supernumerary  auricles  are  sometimes 
mot  with,  growing  from  the  sides  of  the 
neck. 

In  the  ninth  volume  of  the  Transactions  of 
the  Pathological  Society,  Mr.  Birkett  relates 
a  case  of  this  kind.  The  structures  consisted 
partly  of  a  tissue  like  the  lobe  of  the  ear,  and 
partly  of  fibro-cartilage,  the  shape  of  which 
"resembled  more  or  less  closely,  in  parts, 
that  of  the  proper  auricle ;  and  its  tissues 
were  the  same."  They  were  excised  without 
difficulty,  and  appeared  to  be  merely  cuta- 
neous appendages,  not  extending  more  deeply 
than  the  fibres  of  the  platysma  myoides. 

[Congenital  fistula  auris. — This  not  un- 
common malformation  or. arrest  of  de- 
velopment consists  in  a  dimple  or  fistulous 
opening  in  front  of  the  tragus,  in  the  helix, 
or  just  in  front  of  it  above  the  tragus  and 
also  in  the  concha.  The  fistula  may  ex- 
tend as  far  as  the  tympanic  cavity.  Such 
malformations  may  present  themselves 
on  both  sides  of  the  head,  and  in  connec- 
tion with  defects  in  the  throat.  The  cause 
is  said  to  be  an  arrest  of  development  in 
the  first  visceral  cleft.     Sometimes  reten- 


tion-cysts form  at  the  opening  of  the  fis- 
tula near  the  external  ear  ;  these  may  be 
best  treated  by  ablation.  Simple,  uncom- 
plicated cases  of  congenital  fistula  auris 
require  no  treatment.] 

Injuries  of  the  auricle,  and  the  lodg- 
ment of  foreign  bodies  in  the  meatus,  will 
be  found  treated  of  in  the  essay  on  Ix  ju- 
ries of  the  Face. 

The  auricle  is  subject  to  various  cutane- 
ous affections,  herpes,  impetigo,  pemphi- 
gus ;  but  the  most  important  are  chronic 
erysipelas  and  chronic  eczema.  Both 
these  conditions  are  most  frequent  in 
women  past  middle  age,  though  the  latter 
is  also  met  with  in  children.  In  chronic 
erysipelas  the  entire  auricle  becomes 
greatly  thickened,  so  that  its  outline  is 
almost  lost.  The  skin  is  red,  dry,  and 
hard,  and  covered  with  desquamating  epi- 
dermis. The  swelling  encroaches  on  the 
meatus,  the  orifice  of  which  is  narrowed 
and  frequently  obstructed  with  epidermis. 
There  is  constant  itching,  but  not  much 
pain,  though  the  parts  are  tender.  Some- 
times the  affection  dates  from  a  previous 
attack  of  acute  erysipelas,  extending  over 
the  side  of  the  head  ;  sometimes  it  seems 
to  be  local  from  the  first.  The  health  is 
invariably  deranged.  The  treatment  con- 
sists first  in  cleanliness,  the  discontinu- 
ance of  wrappings,  and  free  exposure  of 
the  parts  to  the  air.  When  the  inflam- 
matory thickening  and  irritation  are 
considerable,  poultices  may  be  applied  at 
night.  A  continued  use  of  astringent 
lotions  is  needed  to  restore  the  healthy 
action  of  the  skin.  A  solution  of  nitrate 
of  silver  fgr.  v. — 9j  to  gj),  used  alter- 
nately with  others,  has  considerable  effect. 
Glycerine  is  often  very  soothing ;  or  the 
ear  may  be  covered  with  collodion,  re- 
newed daily.  The  constitutional  treat- 
ment should  be  conducted  on  the  usual 
principles.  Debility  is  generally,  but  by 
no  means  always  present.  A  permanent 
contraction  of  the  meatus  sometimes  re- 
sults from  this  disease.  Its  effects  may 
be  mitigated  by  wearing  a  small  silver 
tube  accurately  fitted  to  the  parts. 

In  chronic  eczema  the  auricle  presents 
less  thickening  than  in  the  last-mentioned 
affection  ;  but  it  is  considerably  swollen, 
covered  more  or  less  with  brown  or  yel- 
low crusts,  and,  when  these  are  not  pre- 
sent, exudes  a  watery  fluid.  A  similar 
eruption  is  generally  present  on  the  scalp, 
or  on  other  parts  of  the  body.  The  dis- 
eased condition  mostly  extends  into  the 
meatus,  and  more  or  less  deafness  is  pre- 
sent.  It  is  attended  with  prreat  itching. 
The  membrane  is  generally  somewhat 
reddened  and  swollen.  The  treatment  is 
the  same  as  for  other  forms  of  eczema ; 
but  the  meatus  should  be  well  syringed 
out  with  warm  water  frequently,  to  pre- 
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vent  discharge  from  accumulating  within 
it,  and  in  the  later  stages  of  the  disease 
may  be  washed  with  a  solution  of  the 
nitrate  of  silver,  or  with  citrine  ointment 
diluted  with  glycerine  or  almond  oil.  If, 
after  the  eruption  has  ceased,  there  re- 
main any  degree  of  hardness  of  hearing, 
dependent  upon  a  thickening  of  the  mem- 
brana  tympani,  the  case  would  come 
within  another  class  of  affections— those 
of  the  middle  ear. 

Gouty  deposits  are  met  with  in  the 
auricle  ;  and  congestion  of  the  cartilage, 
arising  from  the  same  cause,  is  sometimes 
met  with.  Excoriations  are  not  uncom- 
mon in  children  ;  but  they  are  readily 
cured  by  cleanliness,  with  or  without 
mild  astringent  lotions.  Great  care 
should  be  taken  to  dry  the  ears  and  hair 
of  children  after  washing.  In  inflamma- 
tory affections  of  the  auricle  or  meatus 
the  glands  beneath  the  angle  of  the  jaw 
generally  become  somewhat  swollen  and 
tender ;  occasionally  suppuration  occurs 
in  them.  Paralysis  of  the  facial  nerve 
may  result  from  their  pressure. 

[Among  cutaneous  diseases  affecting 
the  external  ear,  especially  the  auricle, 
may  be  mentioued  erythema,  intertrigo, 
frost-bite,  chronic  inflammation  of  the 
skin,  and  acne.  Among  more  serious 
forms  of  skin  disease  attacking  the  ear 
may  be  cited  lupus  erythematosus,  lupus 
vulgaris,  psoriasis,  icththyosis,  comedo, 
keloid,  molluscum  fibrosum,  with  the 
disease  elsewhere  on  the  body,  and  ring- 
worm. Phagedena  or  cancrum  auris, 
gangrene  from  embolism,  and  gangrene 
of  the  auricles  in  low  fevers  may  be  men- 
tioned as  uncommon,  as  well  as  cornu 
cutaneum  auriculae,  and  idiopathic  herpes 
zoster.  The  latter  may  be  seated  in  the 
auricle,  or  the  tragus,  or  in  the  auditory 
canal.  Secondary  syphilitic  eruptions  are 
also  found  on  the  auricle,  and  tubercular 
syphiloderm. 

In  regard  to  the  treatment  of  these  dis- 
eases of  the  ear,  reference  should  be  made 
to  the  standard  works  on  diseases  of  the 
skin  ;  but  a  caution  is  given  here  not  to 
allow  the  remedies  applied  to  the  auricle 
and  auditory  canal  to  run  down  the 
canal  to  the  membrana  tympani,  for  as  a 
rule,  if  they  are  allowed  thus  to  escape 
from  their  proper  point  of  application, 
damage  to  the  drum  membrane  is  inevi- 
table.] 

Tumors  of  the  auricle. — Of  these,  three 
chief  forms  have  been  described  : — 

1.  A  fibrous  growth  of  great  hardness, 
forming  in  the  cartilaginous  portion,  and 
giving  rise  sometimes  to  great  inconve- 
nience. [The  author  has  confused  the 
situation  of  these  tumors  in  the  auricle. 
The  fibrous  tumor  here  alluded  to  is  not 
found  in  the  cartilage  of  the  auricle.] 
This  is  rare  in  England,  but  in  the  Amer- 


ican Journal  of  Medical  Sciences  for  Octo- 
ber, 1800,  it  is  stated  to  be  much  more 
common  in  negroes.  Fibrous  tumors  also 
form  in  the  lobe,  around  the  hole  from 
which  the  ear-ring  is  suspended.  In 
either  case  they  are  easily  removed. 

2.  Cystic  disease.  Under  this  name 
two  distinct  affections  have  been  de- 
scribed :  one  consisting  of  a  sac  contain- 
ing a  glairy  tenacious  substance,  the 
other  being  an  infiltration  of  the  tissues 
of  the  auricle  with  a  sanguinolent  fluid. 
The  latter  is  the  disease  met  with  so  fre- 
quently in  the  insane,  known  under  the 
name  of  hematoma  auris.  Whether  this 
affection  arises  from  injury  is  still  a  mat- 
ter of  discussion  among  those  who  have 
charge  of  the  insane.  Eor  treatment,  Dr. 
Thurnam  (as  quoted  by  Mr.  Toynbee) 
recommends,  in  the  acute  stage,  "  the  use 
of  evaporating  lotions  ;  at  the  end  of  a 
week  or  two  a  seton  should  be  passed 
through  the  long  axis  of  the  swelling,  and 
the  contents  pressed  out.  Under  the  use  of 
the  seton  the  tumor  gradually  subsides." 
In  the  treatment  of  the  ordinary  cysts 
Mr.  Wilde  recommends  that  they  should 
be  laid  freely  open,  and  dressed  from  the 
bottom  with  lint. 

3.  Steatomatous  and  fatty  tumors  are 
also  met  with  in  the  auricle,  as  well  as 
a  pendulous  state  of  the  lobe,  which  may 
reach  an  extreme  degree,  especially  if 
goitre  be  present.  This  part  is  also  sub- 
ject to  nsevus,  which  may  lead  to  its  de- 
struction to  a  greater  or  less  extent ;  and 
erectile  tumors  have  been  met  with  in  it, 
causing  hemorrhage.  Eor  the  treatment 
of  the  latter  affection,  reference  may  be 
made  to  the  section  on  Vascular  Tu- 
mors, in  vol.  i.,  p.  271. 

[There  are  other  morbid  growths  on  the 
auricle  which  demand  attention,  such  as 
sarcoma,  glandular  hypertrophy,  epithe- 
lial cancer,  and  othematoma,  both  in  the 
sane  and  insane.  Epithelial  cancer  is  the 
only  malignant  disease  which  occurs  pri- 
marily in  the  auricle.  The  only  beneficial 
treatment  of  epithelioma  of  the  auricle  is 
immediate  excision  of  the  growth,  even  if 
to  do  this  amputation  of  the  entire  pinna 
is  necessary.  Healing  may  be  slow,  and 
if  the  auricle  has  been  cut  off  near  the 
skull,  the  granulations  must  be  prevented 
from  closing  the  external  meatus.  This 
is  best  done  by  keeping  some  form  of  tent 
in  the  opening  of  the  auditory  canal,  and 
by  destruction  of  the  granulations  with 
caustics.  If  the  cancerous  disease  has 
not  extended  into  the  meatus  and  to  the 
drum,  the  treatment  will  be  successful. 

Othematoma  in  tlie  sane. — Some  in- 
stances of  so-called  spontaneous  othema- 
toma in  the  sane  have  been  recorded  ;  but 
in  most  such  cases  the  cause  can  be  traced 
to  some  traumatic  influence,  as  boxin<r, 
assaults   on   the   ear,   burns,  scalds,  and 
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exposure  to  intense  cold.  The  clearly 
traumatic  cases  have  been  termed  spuri- 
ous othematoma,  to  distinguish  the  dis- 
ease from  the  variety  which  may  be  re- 
garded as  symptomatic  of  approaching 
insanity.  Traumatic  othsematoma  is 
mostly  observed  in  males,  though  Dr.  C.  J. 
Blake  reports  one  of  a  female  thirty  years 
old,  who,  in  falling,  had  struck  her  ear. 

The  diagnosis  will  not  be  difficult,  as 
the  history  and  general  condition  of  the 
patient  will  plainly  indicate  the  traumatic 
origin  of  this  variety  of  blood-tumor. 
Most  of  the  symptoms  are  sthenic, 
whereas  the  asthenic  and  indolent  char- 
acter of  the  tumor  in  the  insane  is  marked, 
and  hence  distinctive. 

Treatment.— The  treatment  of  traumatic 
othematoma  should  consist  in  opening 
the  sac  if  suppuration  has  taken  place. 
But  if  the  latter  process  shall  not  have 
taken  place,  the  symptoms  of  heat,  con- 
gestion, swelling,  and  pain  must  be  com- 
bated as  in  the  idiopathic  variety,  viz.,  by 
application  of  ice  and  iodine.  If  it  be 
necessary  to  open  the  sac  to  evacuate  the 
pus  which  may  have  formed,  the  cavity 
should  be  gently  stimulated  by  injections 
of  weak  solutions  of  carholic  or  salicylic 
acid,  and  the  walls  kept  in  contact  by 
gentle  compression.  With  proper  manage- 
ment the  auricle  can  be  kept  from  great 
deformity. 

In  the  treatment  of  either  form  of 
othematoma  the  chief  endeavor  must  be 
to  alleviate  pain  and  prevent  subsequent 
deformity  of  the  auricle.  The  surgeon 
must  be  guided  in  all  cases  by  the  form  of 
the  disease,  for  it  is  manifest  that  surgical 
treatment  is  undesirable  in  the  idiopathic 
form,  in  the  insane,  while  it  may  be  de- 
manded in  the  traumatic,  or  even  the 
idiopathic  form,  should  it  appear  in  the 
sane.  Should  the  distension  in  either 
form  become  painful,  it  will  become  ad- 
visable to  puncture  the  tumor.  Opinions, 
however,  are  divided  as  to  what  is  the 
best  treatment,  even  among  those  who 
have  had  the  widest  experience.  Hun, 
Kirkbride,  and  Worthington,  whose  ex- 
perience in  this  disease  among  the  insane 
has  been  vast,  are  opposed  to  opening  the 
sac  ;  while  Gruber,  Joffe,  and  Schlager, 
in  Germany,  and  Roosa,  in  America,  are 
in  favor  of  early  operation  in  all  forms  of 
the  disease.  After  the  sac  has  been  emp- 
tied, pressure  should  be  applied  to  in- 
sure union  in  the  walls  of  the  cavity 
which  contained  the  blood.  If  the  latter 
is  still  fluid,  a  trocar  may  be  used  ;  but  if 
it  be  coagulated,  the  clot  must  be  re- 
moved through  a  wider  incision.  Thick- 
ening of  the  auricle,  and  the  consequent 
deformity,  ma}r  be  lessened  or  removed  by 
painting  with  tincture  of  iodine.     Rau1 

L1  Ohrenheilkunde.    Berlin,  1856,  p.  170.] 


recommended,  at  the  beginning  of  the 
disease,  until  the  tumor  begins  to  soften 
a  little,  cold  lead-water  dressings ;  then 
these  are  to  be  removed,  and  warm  fo- 
mentations of  arnica  may  be  employed  to 
favor  resolution  and  absorption. 


Injuries  of  the  Auricle.. 

Traumatic  deft  of  the  lobule. — An  ear- 
ring is  sometimes  torn  from  the  ear,  thus 
leaving  a  slit  in  the  lobule.  In  order  to 
prevent  an  unsightly  and  permanent  slit, 
healing  by  first  intention  must  be  aimed 
at. 

The  general  surgeon  is  often  called  on 
to  treat  a  variety  of  wounds  of  the  auri- 
cle. The  treatment  must  consist  in  ad- 
justing the  wounded  and  displaced  parts, 
keeping  them  in  position  by  a  stiff  dress- 
ing, and  subsequent  attention  according 
to  the  general  principles  of  surgery.] 


Affections  of  the  External 
Meatus. 

In  some  cases  in  which  this  passage  is 
wide  and  short,  the  greater  part  of  it  and 
the  membrana  tympani  can  be  examined, 
by  placing  the  patient  in  a  good  light, 
and  gently  elevating  the  helix  with  one 
hand,  while  the  tragus  is  drawn  forward 
with  the  other.  For  the  most  part,  how- 
ever, this  is  not  possible,  and  a  speculum 
is  necessary.  The  best  form  is  a  silver 
tube,  of  oval  shape  to  fit  the  meatus,  with 
its  smaller  end  continued  of  the  same 
diameter  for  about  half  an  inch.  This 
instrument,  of  which  it  is  desirable  to 
possess  different  sizes,  admits  the  largest 
possible  amount  of  light,  and  adapts  itself 
easily  and  painlessly  to  the  canal,  in 
which  it  will  remain  fixed  while  the 
surgeon's  hands  are  free.  By  moving 
it  slightly  in  different  directions,  the 
inner  part  of  the  meatus  and  the  mem- 
brana tympani  can  be  examined.  A  very 
good  view  may  be  obtained  by  causing 
the  ra}'S  of  the  sun  to  fall  through  this 
speculum  into  the  meatus,  which  may  be 
effected  by  placing  the  patient  in  the  sun- 
light, with  his  head  inclined  at  a  suitable 
angle  ;  but,  as  a  rule,  it  is  better  to  use 
a  reflector,  and  employ  the  diffused  day- 
light. If  artificial  illumination  is  neces- 
sary, it  may  be  supplied  either  by  means 
of  a  jet  of  gas  conveyed  by  a  flexible  tube 
to  a  smali  stand  furnished  with  a  re- 
flector, or  by  a  reflector  attached  to  an 
ordinary  candle,  or  by  the  lamp  invented 
by  Dr.  Chowne,  and  known  as  Miller's 
lamp.  In  using  the  speculum,  the  curve 
of  the  meatus  forward  should  be  remem- 
bered. In  young  children  the  meatus  is 
very  shallow,  the  osseous  portion  consist- 
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ing  only  of  a  small  rim  of  bone  (deficient 
at  the  upper  part),  to  which  the  mem- 
brana  tympani  is  attached  in  a  very  hori- 


zontal direction.  The  speculum,  there- 
fore, should  be  used  in  their  ease  with 
great  caution.     The  points  to   be  noted 


[Fig.  282. 


Von  Troeltseh's  aural  mirror.] 
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in  the  examination  of  the  meatus  are, 
the  size  and  calibre  of  the  canal,  whether 
normal  or  infringed  upon  ;  the  presence 
or  absence  of  extraneous  bodies  and  of 
cerumen ;  and  the  condition  of  the  lining 
membrane.  [It  would  be  correct  to  say. 
the  lining  skin  and  not  membrane,  for 
there  is  no  mucous  membrane  in  the 
auditory  canal. J 


{Examination  of  the  Ear. — At  present 
aurists  find  that  all  which  is  necessary  as 
a  reflector  of  light  with  which  to  exam- 
ine the  auditory  meatus  and  membrana 
tympani,  is  the  instrument  known  as  Yon 
Troeltsch's  aural  mirror,  and  a  set  of  dif- 
ferent sized  aural  specula,  or  funnels,  as 
they  are  more  properly  called  in  Germany  ; 
and  the  best  pattern  will  be  found  to  be 


Fig.  283. 


Gruber's  specula. 


those  named  Gruber's  specula.  A  section  ] 
of  these  specula  will  be  found  to  be  ovoid 
in  shape.  In  day  time  the  bright  day- 
light from  the  north  may  be  used — direct 
sun-rays  will  burn — or  the  light  from  an 
Argand  gas-burner.  The  latter  is  used 
almost  entirely  by  aurists  nowadays  on 
account  of  its  great  convenience  and  con- 
stant accessibility.  For  bed-side  illumi- 
nation, if  the  above  mirror  and  specula  are 
used,  an  ordinary  candle  will  do  perfectly 
well  if  the  examiner  knows  how  to  catch 
the  light  and  manipulate  the  instruments. 
A  variety  of  other  kinds  of  instruments 
are  used  to  examine  the  ear,  but  they  are 
employed  with  advantage  only  by  those 
who  have  had  considerable  experience. 
For  these  more  complicated  forms  of  ex- 
amination the  reader  is  referred  to  the 
standard  works  on  the  ear  and  its  dis- 
eases.] 

Accumulation  of  cerumen.  —  The  pre- 
sence of  wax  appears  to  be  only  in  a  mi- 
nority of  instances  the  sole  cause  of 
the  deafness  that  accompanies  it.  Mr. 
Toynbee  found  a  perfect  restoration  of 
hearing  effected  by  the  removal  of  ceru- 
men in  sixty  ears  only  out  of  165. 

Besides  interfering  with  the  hearing, 
accumulations  of  .hardened  wax  may 
produce  various  ill  effects.  They  may 
occasion  (probably  through  pressure  on 
the  membrana  tympani  and  ossicula)  very 
distressing  nervous  symptoms  ;  not  only 
"■noises  in  the  head"  of  various  kinds, 
hut  giddiness,  confusion,  and  even  un- 
steadiness of  gait,  exciting  the  gravest 
apprehensions    in     the    patient's    mind. 


Further  than  this,  they  may  even  cause 
absorption  of  the  bony  walls  of  the  mea- 
tus. This  occurs  especially  in  the  old,  in 
whom  neglected  accumulations  have  ex- 
isted for  many  years.  In  some  cases  of 
this  kind  the  osseous  plate  that  separates 
the  cavity  of  the  meatus  from  that  of  the 
mastoid  cells  is  completely  penetrated. 

Deafness  caused  by  cerumen  for  the 
most  part  presents  peculiar  symptoms, 
and  a  tolerably  good  diagnosis  may  often 
be  based  on  the  history  of  the  case.  The 
hearing  generally  varies  ;  it  is  often  bet- 
ter in  the  morning,  or  is  improved  b}r  eat- 
ing, or  by  rubbing  the  meatus  with  the 
finger.  V ery  often  it  comes  on  suddenly, 
especially  after  exposure  to  cold.  This  is 
probably  due  to  slight  inflammatory 
swelling  taking  place  in  the  meatus,  and 
converting  a  partial  into  a  complete  oc- 
clusion. This  circumstance  has  frequently 
led  to  the  employment  of  the  most  mis- 
placed depletory  and  other  treatment  in 
cases  in  which  an  inspection  of  the  mea- 
tus has  not  been  made.  There  is,  how- 
ever, another  form  of  deafness  which 
comes  on  suddenly  after  exposure  to 
severe  or  long-continued  cold,  or  cold  and 
wet,  and  appears  to  depend  upon  an  abo- 
lition of  the  function  of  the  nervous  appa- 
ratus. The  great  degree  of  the  deafness, 
however,  compared  with  the  slightness  of 
the  apparent  cause,  together  with  the 
previous  history,  may  serve  to  distinguish 
the  effect  of  cerumen  from  the  last  named 
affection.  But  it  should  he  needless  to 
remark  that  no  treatment  for  anjr  aural 
affection  should  be  undertaken  till  a  com- 
plete examination  of  che  meatus  has  been 
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made.  If  cerumen  be  present,  it  is  best 
removed  by  syringing.  The  most  efficient 
form  of  syringe  is  one  fitted  with  a  separate 
nozzle  of  small  size,  since  a  small  jet  of 
water  acts  more  effectively,  and  presents 
less  obstruction  to  the  returning  stream. 
The  nozzle  should  be  taken  off  each  time 
the  syringe  is  filled.  [The  editor  has  not 
found  the  removal  of  the  nozzle  at  all 
necessary  and  would  suggest  that  it 
will  be  found  very  inconvenient  to  do  it.] 
If  this  form  of  syringe  is  not  used,  care 
must  be  taken  that  the  meatus  is  not  ob- 
structed by  the  instrument.  In  syring- 
ing, the  meatus  should  be  straightened, 
by  drawing  back  the  auricle  with  the 
left  hand,  and  gently  pressing  forward 
the  tragus  by  resting  the  nozzle  of  the 
syringe  upon  it  ;  my  own  practice  is  to 
direct  the  stream  along  the  roof  of  the 
meatus.  Care  should  be  taken  that  the 
fluid  is  of  the  right  temperature  ;  it  should 
never  be  below  that  of  full  blood  heat. 
If  too  cool  or  too  hot  giddiness  is  pro- 
duced. In  ordinary  cases  warm  water 
only  need  be  used.  The  use  of  the 
syringe  should  never  be  carried  beyond  a 
moderate  extent  at  any  one  time,  and 
should  be  discontinued  if  the  patient 
complains  of  pain.  It  is  much  better  to 
repeat  the  process  several  times  than  to 
run  any  risk  of  producing  irritation,  the 
effects  of  which  are  sometimes  very  diffi- 
cult to  allay.  Cases  occur  in  which  the 
most  distressing  and  obstinate  noises  in 
the  ears  have  supervened  upon  the  re- 
moval of  wax  by  the  syringe  ;  and  in 
some  of  these  I  have  found  that  even  the 
most  gentle  employment  of  that  instru- 
ment tends  to  aggravate  the  symptoms. 
If  the  wax  is  not  removed  in  a  moderate 
time,  warm  oil  or  solution  of  soda  for  a 
few  nights  will  generally  sufficiently  soften 
it.  This,  however,  is  not  always  the  case  ; 
sometimes  the  altered  cerumen,  mingled 
as  it  is  with  epidermis,  is  of  almost  stony 
hardness,  and  the  parts  at  the  same  time 
are  acutely  tender,  so  that  the  most  pro- 
longed and  gentle  treatment  is  necessary 
to  give  relief.  The  ear  should  be  fre- 
quently examined  with  the  speculum,  to 
ascertain  whether  any  wax  remains  ;  since 
although  the  last  portion  generally  comes 
away  in  a  large  mass,  presenting  a  cast  of 
the  membrana  tympani,  this  is  not  always 
the  case.  Small  masses  of  hard  cerumen 
sometimes  collect  in  contact  with  the 
membrana  tympani,  and  occasion  much 
annoyance,  in  the  form  of  itching  and 
tinnitus.  The  speculum  reveals  the  na- 
ture of  the  case,  and  syringing,  which 
sometimes  needs  to  be  repeated^  relieves 
it.  A  similar  irritation  may  follow  from 
the  falling  in  of  a  hair  upon  the  mem- 
brane ;  but  probably  in  these  cases  there 
already  exists  a  morbid  irritability  of  the 
organ. 


After  the  removal  of  cerumen,  the 
membrana  tympani  is  generally  seen  to  be 
of  a  more  or  less  sodden  and  opaque  ap- 
pearance, from  thickening  of  its  epider- 
moid layer  ;  sometimes  it  is  red  and  vas- 
cular. In  many  cases  the  hearing  only 
gradually  returns  ;  and  sometimes,  when 
the  immediate  improvement  has  been  but 
slight,  it  will  rise  by  degrees  almost  to  its 
normal  amount.  Time  should  therefore 
be  allowed  for  this  result  before  other 
measures  are  adopted.  This  affection  is 
apt  to  return  ;  nor  have  I  seen  sufficient 
evidence  to  show  that  applications  to  the 
meatus  can  ward  it  off'. 

[The  editor  feels  justified  in  saying 
that  cerumen  does  not  accumulate  in  the 
auditory  canal,  unless  it  is  packed  there 
by  undue  efforts  at  cleansing  on  the  part 
of  the  patient.  If  the  ear  is  let  alone  in 
this  respect  and  washing  it  confined  to  the 
concha,  all  superfluous  wax  will  roll  out 
in  the  form  of  little  balls.  All  that  re- 
mains smeared  around  the  opening  of  the 
meatus  should  be  allowed  to  stay  there.] 

Besides  accumulation,  the  secretion  of 
wax  is  subject  to  other  disorders.  In 
children  it  may  become  increased  in 
quantity,  fluid,  and  offensive  ;  this  being 
often  the  first  stage  of  catarrhal  inflam- 
mation of  the  meatus.  In  adults  it  is 
frequently  entirely  absent ;  but  this  is  for 
the  most  part  merely  a  concomitant  of 
internal  morbid  conditions,  and  is  itself 
entirely  without  influence  on  the  function 
of  the  ear.  Sometimes,  though  not 
always,  the  reappearance  of  the  normal 
secretion  attends  or  prognosticates  a 
favorable  issue  of  the  case. 

In  the  majority  of  the  cases  in  which 
accumulations  of  wax  are  found,  there 
exists  also  a  desquamation  of  the  epidermis, 
and  it  is  not  uncommon  to  remove  large 
masses  of  the  latter,  more  or  less  mingled 
with  cerumen.  Sometimes  an  obstinate 
tendency  to  desquamation  exists  without 
any  other  apparent  affection  of  the 
meatus,  and  this  may  or  may  not  be  ac- 
companied by  disease  of  the  internal  or 
middle  ear.  It  may  occur  in  connection 
with  a  general  morbid  irritability  of  the 
organ,  or  with  tinnitus  ;  and  in  the  latter 
case  the  irritation  of  the  loose  masses  of 
cuticle  may  aggravate  the  noises  to  a  most 
distressing  degree.  The  treatment  in 
such  cases  must  embrace  the  improvement 
of  the  general  health  and  the  strengthen- 
ing of  the  nervous  system.  Local  appli- 
cations require  to  be  very  carefully  em- 
ployed. The  ordinary  astringents  are  ill 
borne.  In  this  respect  the  condition 
differs  from  the  common  chronic  inflam- 
mation of  the  meatus.  A  few  drops  of 
oil  applied  occasionally  facilitate  the  re- 
moval of  the  flakes. 

An  enormous  amount  of  injury  is  done 
by  well-meaning  nurses,  who  think  the 
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ears  of  children  require  to  be  cleared  out 
by  inserting  into  them  the  screwed-up 
corner  of  a  towel.  Dense  masses  of 
mingled  secretion  and  epidermis  become 
thus  pressed  down  upon  the  membrane 
and  often  fatally  injure  it.  I  question 
indeed,  whether  this  practice  may  not 
rank  next  to  scarlatina  among  the  causes 
of  diseases  of  the  ear  in  children. 

As  long  ago  as  1844,  Mayer  reported  a 
case  of  vegetable  parasite  in  the  external 
meatus,  and  recently,  among  others,  Dr. 
Wreden  has  directed  much  attention  to 
this  subject.1  The  presence  of  the  para- 
site is  indicated  by  the  production  of 
dense  white  flakes  within  the  meatus, 
which  are  obstinately  reproduced.  The 
membrane  has  never  been  found  per- 
forated, and  no  discharge  is  present.  The 
growths  hitherto  met  with  appear  to 
belong  to  Aspergillus  and  Ascophora,  and 
both  filaments  and  spores  have  been  met 
with  in  great  abundance.  Dr.  Wreden 
recommends  as  the  best  application  a 
solution  of  hypochlorate  of  lime,  from  one 
to  two  grains  to  the  ounce.  It  should  be 
pure  and  freshly  dissolved  in  water. 
Liquor  plumbi  in  moderate  solutions  has 
also  been  found  successful.  I  believe  the 
affection  is  more  common  on  the  Continent 
than  in  England. 

[Laminated  Epithelial  Bodies.  —  Some- 
times there  is  found  in  the  external  audi- 
tory canal  a  large  accumulation  of  epi- 
thelium, arranged  in  layers.  This  seems 
to  be  made  up  of  successive  exfoliations 
of  epithelium  from  the  skin  covering  the 
wall  of  the  bony  portion  of  the  auditory 
canal.  Its  etiology  is  obscure.  In  some 
cases  it  seems  that  the  patient  is  to  blame 
for  its  formation  by  too  much  picking  at 
and  cleansing  the  ear.  This  latter  ma- 
nipulation, usually  done  with  the  curled- 
up  corner  of  a  soft  towel  or  wash-rag, 
gradually  packs  in  the  naturally  thrown 
off  pieces  of  epithelium,  until  the  mouth 
of  the  canal  is  blocked  up.  The  natural 
process  of  extrusion  of  the  exfoliated  epi- 
thelium, which  goes  on  in  the  healthy  and 
unobstructed  ear  is  thus  stopped,  the  suc- 
cessive layers  of  epithelium  are  kept  in 
the  canal,  until  the  plug  is  formed,  and 
hardness  of  hearing  may  be  the  result. 
These  plugs  are  very  horny  and  strongly 
adherent.  Wreden  has  proposed  the  name 
of  Keratosis  Obturans  for  the  affection. 

Treatment. — Many  forms  of  treatment 
have  been  proposed  for  the  removal  of 
these  obstructions.  The  most  efficient, 
gentlest,  and  safest  plan  will  be  to  soften 
the  mass  by  instillations  of  the  following 
solution : — 


1  Wreden,  Die  Myringoroykosis  Aspergil- 
lus, St.  Petersburg,  1868. 


R.  Sodse  bicarb.,  gr.  x. 
Glycerinae,  f  3j- 
Aquae,  f3vij.     M. 

Five  to  ten  drops  of  this  maybe  instilled, 
two  or  three  times  daily,  into  the  meatus 
by  the  patient,  and  the  surgeon  should 
every  day  gently  syringe  the  ear  and  re- 
move all  he  can  by  this  means. 

At  best  it  will  require  several  days  or  a 
week  to  remove  one  of  these  plugs  from 
the  ear.  If  the  surgeon  possesses  the  re- 
quisite instruments  and  the  skill,  he  may 
illuminate  the  external  ear,  by  the  fore- 
head mirror,  and  then  most  cautiously 
pick  away  the  nearest  and  central  layers 
of  the  plug,  with  delicate,  long-bladed 
forceps.  But  this  must  be  done  with 
great  care,  even  by  one  with  special  skill, 
lest  the  walls  of  the  auditory  canal  be 
wounded. 

After  the  nearest  parts  of  the  plug  have 
been  removed,  an  attempt  may  be  made 
by  syringing  to  force  enough  warm  water 
behind  the  plug  to  remove  it. 

In  some  cases  the  walls  of  the  auditory 
canal  will  be  found  very  red,  but  unless 
irritants  have  been  previously  poured  into 
the  ear,  no  disease  of  the  skin  of  the 
canal  will  be  found. 

Ingrowing  and  loose  hair  from  the  tragus. 
— Hair  on  the  tragus  may  grow  inwards 
and  irritate  the  auditory  canal,  and  it  is 
said  by  some  observers  that  these  hairs 
may  reach  the  membrana  tympani,  and 
give  rise  to  disagreeable  scraping  sounds 
whenever  the  jaw  is  moved.  I  have  fre- 
quently taken  from  the  ear  loose  tragus 
hairs,  which  had  been  pushed  into  the 
canal  and  down  on  the  drum,  where  they 
caused  like  annoyance. 

Epilation,  or  a  good  trimming  of  these 
stiff  hairs  in  the  first  place,  and  removal 
by  syringing  or  delicate  forceps  in  the 
latter  instance,  will  be  found  to  give  en- 
tire relief. 

Aspergillus  in  the  ear. — This  fungus,  the 
aspergillus,  is  found  in  two  varieties  in 
the  ear  of  living  man,  viz.,  the  A.  nigri- 
cans, and  the  A.  giaucus.  Its  tendency 
is  to  seek  the  deepest  parts  of  the  fundus 
of  the  auditory  canal ;  and  hence,  as  a 
rule,  it  begins  to  grow  upon  the  mem- 
brana tympani.  This  it  inflames  on  its 
outer  dermoid  layer,  and  forming  as  it 
were  a  false  membrane,  spreads  over  the 
entire  drum  membrane,  and  the  sides  of 
the  auditory  canal,  producing  as  it  goes 
an  otitis  externa  dift'usa.  The  symptoms 
are  at  first  an  itching  and  burning  deep 
in  the  ear,  with  a  sensation  o.f  fulness. 
To  these  earlier  symptoms  are  soon  added 
hardness  of  hearing,  tinnitus  aurium, 
pain,  and  at  last  a  watery  discharge. 
Sometimes  these  symptoms  are  all  slight, 
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and  when  the  discharge  begins  relief  is 
felt.  But  in  such  cases  a  return  of  all  the 
symptoms  in  an  aggravated  form  is  likely 
to  be  experienced  in  the  course  of  twenty- 
four  hours. 

This  fungus  will  grow  in  the  tympanic 
cavity  if  the  drum-membrane  is  perfo- 
rated. It  may  attach  itself  to  the  mem- 
brana  tympani,  but  it  has  not  been  shown 

Fig.  284. 


Spores  of  Aspergillus. 
Fig.  285. 


Spores  of  Aspergillus. 
Fig.  286. 


A  B.  Fully  developed  fruit  stalks  of  Aspergillus. 
C.  The  spore3  being  cast  off  from  the  ripe  head. 

that  its  growth  on  the  latter  leads  to  per- 
foration of  the  membrane.  Its  nature  is 
easily  detected  if  a  flake  of  the  whitish 


substance,  looking  like  wet  paper,  be  sub- 
jected to  the  microscope. 

The  appearances  then  seen  are  repre- 
sented in  Figs.  284,  285,  286,  drawn  by 
the  Editor.  In  Fig.  284  the  earliest 
forms  of  the  fungus  are  shown ;  in  Fig. 
285  a  more  advanced  stage,  and  the  fully 
developed  fruit  stalks  are  shown  in  Fig. 
286.  These  features  of  the  specimen  may 
be  rendered  much  more  evident  by  put- 
ting a  drop  of  liq.  potassse  to  it  when 
mounting  it  for  examination. 

Treatment. — The  best  parasiticide  in 
cases  of  aspergillus  in  the  ear  is  undoubt- 
edly alcohol.  The  affected  ear  should  be 
filled  up  with  alcohol  three  times  a  day, 
and  the  alcohol  should  be  allowed  to  re- 
main in  the  auditory  canal,  and  in  contact 
with  the  fungus,  for  five  minutes  at  a  time 
or  even  longer.  This  can  be  done  if  the 
skin  of  the  canal  is  not  greatly  abraded 
by  previous  manipulations,  or  if  it  be  not 
raw  from  eczematous  inflammation.  In 
the  latter  instances,  only  diluted  alcohol 
can  be  used.  Syringing  should  be  done 
at  least  once  daily,  and  by  the  physician 
rather  than  by  the  patient. 

If  the  patient  can  use  the  alcohol  as 
directed,  and  let  the  physician  syringe 
the  ear,  once  daily,  what  would  other- 
wise be  a  very  stubborn  and  annoying  dis- 
ease may  soon  be  cured. 

If  eczema  should  complicate  the  case, 
as  it  not  uncommonly  does,  it  must  be 
treated,  as  well  as  the  inflammation 
caused  by  the  fungus.  The  first  consid- 
eration, however,  is  the  destruction  of  the 
fungus,  upon  the  presence  of  which  the 
inflammation  depends. 

It  is  claimed  that  frequent  syringing 
with  warm  water  will  rid  the  ear  of  this 
parasite.  It  is  better,  however,  to  use 
along  with  the  syringing,  a  safe  parasiti- 
cide, like  alcohol,  which  will  hasten  the 
cure. 

Seborrhcea. — Great  annoyance  is  expe- 
rienced by  some  patients  from  seborrhcea 
of  the  auditory  meatus  in  the  region  of 
the  wax  glands,  and  even  in  parts  of  the 
concha.  This  disease  is  apparently  very 
often  caused  by  an  improper  hygiene  of  the 
ear.  Under  a  false  impression  that  the 
ear-wax  should  be  scraped  or  wiped  away, 
many  individuals  systematically  do  too 
much  in  cleansing  the  ear.  This  leads  to 
irritation  of  the  ear,  for  some  wax  in  the 
meatus  is  necessary  to  the  perfect  health 
of  the  organ.  Itching  or  burning  is  soon 
felt,  and  then  more  scratching  is  done, 
and  very  probably  a  variety  of  domestic 
remedies,  as  oils,  fats,  and  a  long  list  of 
matters,  all  of  which  are  pernicious,  are 
put  into  the  ear.  This  leads  m  the  course 
of  a  few  months  to  a  thickening  of  the  skin 
and  an  altered  secretion  of  the  cerumi- 
nous  and  sebaceous  glands.     The  former 
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are  apt  to  cease  secreting,  and  the  latter 
seem  to  secrete  abnormal  quantities  of  a 
brittle  sebum.  This  is  often  packed  into 
flakes  or  balls  by  the  patient's  improper 
manipulation,  and  forced  into  the  canal 
and  moulded  into  "glove  finger  casts," 
leading  to  hardness  of  hearing  and  con- 
siderable distress. 

After  the  auditory  canal  has  been  well 
cleansed,  the  membrana  tympani  will 
usually  be  found  somewhat  congested, 
but  rarely  diseased.  The  disease  lies  in 
the  meatus,  and  here  the  remedies  must 
be  applied.  The  first  step  in  the  treat- 
ment is  to  urge  the  patient  nut  to  scratch 
nor'even  to  touch  the  ear,  except  to  gen- 
tly wash  the  concha  for  purposes  of  ordi- 
nary cleanliness.  At  the  outset  it  will  be 
best  for  the  surgeon  to  apply  with  a 
camel's-hair  pencil,  every  two  or  three 
days,  a  little  of  the  following  ointment : — 


fy.  Hydrarg.  ox.  rubri, 
Vaselini,  gij.     M. 


>r.  iij. 


If  the  plrysician  cannot  do  this,  let  the 
patient  be  instructed  to  apply  it,  with  a 
small  hair-pencil,  every  other  night  or 
twice  weekly,  to  the  meatus  ;  and  to  avoid 
all  other  treatment,  especially  picking  or 
swabbing  the  ear,  and  pouring  anything 
into  it.  Remedies  for  diseases  of  the 
auditory  canal,  when  poured  into  the 
meatus  by  the  patient,  rarely  reach  pro- 
perly the  affected  part,  but  are  more 
likely  to  fall  upon  the  drum-membrane 
and  inflame  it. 

The  deafness  in  these  cases  is  best  re- 
lieved by  the  pl^sician's  careful  removal 
of  the  scales  of  epithelium  and  secretion, 
which  have  formed  into  glove-finger 
casts,  of  the  canal  and  drum-membrane. 
The  internal  administration  of  arsenic 
will  hasten  the  cure. 

Foreign  bodies  in  the  ear.  —  Foreign 
bodies,  as  found  in  the  ear,  may  be  di- 
vided into  two  general  classes,  viz.,  ani- 
mate and  inanimate.  The  former  consist 
chiefly  in  small  insects  and  their  larvae. 
All  living  insects  in  the  ear  cause  great 
and  peculiar  distress  to  the  patient  on 
account  of  their  movements,  and  if  a  fly 
remains  in  or  about  the  meatus  long 
enough  to  deposit  eggs,  the  maggots, 
which  soon  develop,  cause  an  intense  an- 
guish from  their  eating  into  the  skin  of 
the  canal  and  the  membrana  tympani. 

All  insects  can  be  stilled  by  a  few  drops 
of  oil  or  even  water,  and  they  may  then 
be  syringed  out  or  removed  by  forceps  if 
they  have  become  wedged  in,  as  some  of 
the  roachrvariety.  Maggots,  however, 
cannot  be  killed  by  any  such  mild  means. 
A  drop  or  two  of  ether  or  chloroform  will 
kill  them,  and  they  must  then  be  removed 
by  forceps.  Their  peculiar  tenacula  enable 
them  to  hold  to  the  tissues  very  strongly, 
even  after  death,  and  both  care  and  some 


force  are  requisite  to  remove  them  from 
the  fundus  of  the  canal. 

An  inanimate  foreign  body  in  the  ear 
may  be,  in  fact  generally  is,  a  harmless 
thing  if  let  alone.  Most  of  the  injuries  said 
to  be  caused  by  inanimate  foreign  bodies 
in  the  ear  are,  in  reality,  due  to  ignorant, 
and  hence  very  unskilful  endeavors,  to  get 
them  out. 

Inanimate  bodies  are  put  into  the  ear 
both  by  adults  and  children  ;  by  the 
former,  for  some  mistaken  purpose  ot 
cleanliness,  by  the  latter,  in  play.  The 
variety  of  such  objects  is  vast,  as  beads, 
pins,  beans,  grains  of  the  different  cereals, 
etc.  All  of  these,  if  not  suddenly  and 
forcibly  jammed  into  the  ear,  will  do  no 
harm,  certainly  not  at  first,  if  let  alone. 
They  rarely  impede  the  hearing,  because 
the  sound-waves  can  pass  around  them 
to  the  drum.  But,  unfortunately,  as  soon 
as  it  is  announced  that  some  such  foreign 
body  has  got  into  the  ear,  scores  of  fright- 
ful tales  are  told  to  the  victim,  and  as 
many  foolish,  and  even  dangerous,  sug- 
gestions given  for  the  removal  of  the  for- 
eign substance.  Such  foreign  bodies  can- 
not get  into  the  drum-cavity  or  the  brain, 
unless  they  are  pushed  there  by  some 
one's  hand. 

•It  should  be  laid  down  as  a  rule  of  gen- 
eral surgery  that  such  bodies  must  be  let 
alone,  unless  they  can  be  removed  with- 
out as  much  as  even  scratching  any  part 
of  the  ear,  and  also  that  no  surgical  in- 
strument should  be  employed  for  their 
removal  that  is  not  guided  by  a  most  skil- 
ful hand  under  the  brightest  illumination 
from  a  forehead  mirror.  The  ordinary 
armamentarium  of  the  general  surgeon 
contains  no  instrument  fit  to  introduce 
into  the  auditory  meatus,  and  with  which 
to  efficiently  remove  a  foreign  body,  and 
it  rarely  contains  the  necessary  adjuvant, 
a  forehead-mirror.  As  any  perfunctory 
insertion  of  an  instrument  and  groping  or 
probing  about  in  the  dark  is  absolutely  sure 
to  injure  the  ear,  reliance  is  to  be  placed 
only  on  the  use  of  the  sj'ringe  and  warm 
water,  as  it  will  prove  itself  both  safe  and 
efficient.  Instruments  made  especially  and 
properly  for  such  purposes  may  be  used 
by  the  special  surgeon,  but  even  he  had 
better  depend,  at  least  at  the  outset,  on 
syringing  with  warm  water.  Upon  faith- 
fully using  this,  the  surgeon  will  rarely,  if 
ever,  be  obliged  to  resort  to  other  means. 
Buttons,  beads,  gravel-etones,  etc.,  have 
thus  been  quickly  and  painlessly  removed 
from  the  auditory  canal  after  remaining 
days  and  even  weeks  in  spite  of  many 
fruitless  attempts  to  remove  them  by  cu- 
rettes, ear-forceps,  wires,  probes,  and 
other  more  or  less  dangerous  instruments. 
In  fact,  after  an  inanimate  foreign  sub- 
stance gets  into  the  ear,  the  future  wel- 
fare of  the  organ  is  in  the  hands  of  the 
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first  person  who  touches  it  thereafter.  If 
he,  in  his  ignorance  or  roughness,  abrades 
the  skin  of  the  meatus  and  auditory  canal, 
the  swelling  which  ensues  closes  about 
the  foreign  bod}',  and  the  latter  then 
practically  exercises  pressure  on  delicate 
tissues,  and  inflammation  of  a  severe 
character  sets  in.  If  rough  manipulation 
is  brought  to  bear  on  the  foreign  object  it 
can  easily  be  pushed  through  the  mein- 
brana  tympani  into  the  drum-cavity. 
Here  not  only  may  it  lead  to  loss  of  hear- 
ing, but  should  the  inflammation  spread 
from  this  point  to  the  meninges,  death  is 
the  result.  In  such  cases  the  blame  is  laid 
on  the  foreign  body  ;  but,  in  justice,  it 
should  be  attached  to  the  improper  treat- 
ment. If  inflammation  has  been  excited 
by  rough  treatment  in  the  ear  after  a  for- 
eign body  has  got  into  it,  no  attempts  at 
removal  should  be  made  until  the  inflam- 
mation and  swelling  are  allayed  ;  and  this 
may  require  weeks. 

Reflex  phenomena  caused  by  foreign  bodies 
in  the  ear. —  The  presence  of  hardened 
cerumen  or  other  foreign  substances  in 
the  external  auditory  canal  may  be  pro- 
ductive of  reflex  phenomena,  as,  for  ex- 
ample, epileptiform  symptoms,  great  tin- 
nitus and  vertigo,  mistaken  for  Meniere's 
disease,  and  ear-cough. 

All  of  these  manifestations  will  prove 
very  puzzling  to  the  physician  unless  his 
attention  be  called  to  the  ear,  where  the 
true  seat  of  irritation  lies.  The  fact  that 
an  inanimate  object  in  the  ear  may  pro- 
duce these  peculiar  reflex  symptoms  forms 
the  great  reason  for  their  early  extrac- 
tion, though,  on  the  other  hand,  they  may 
lie  there  for  fifty  years  without  exciting 
discomfort  or  annoyance. 

In  order  to  comprehend  the  peculiar 
reflex  phenomena  in  these  cases,  it  must 
be  remembered  that  the  ear  is  supplied 
by  a  filament  from  the  pneumogastric 
nerve.  Irritation  from  a  foreign  body, 
even  from  a  lump  of  hard  ear-wax,  con- 
veyed to  this  branch  of  the  nerve,  is  re- 
fleeted  to  the  inferior  cervical  ganglion. 
The  inhibitory  power  the  latter  exercises 
over  the  vertebral  artery  is  overcome,  and 
a  congestion  in  the  head,  i.  e.,  in  the  inter- 
nal ear,  ensues,  and  dizziness  results. 
The  peculiar  phenomena  of  lassitude,  and 
even  inability  to  use  the  arms,  may  be 
explained  by  the  fact  that  irritation  may 
be  reflected  from  the  pneumogastric  nerve, 
through  the  inferior  cervical  ganglia,  and 
to  the  axillary  plexus,  and  a  loss  of  power 
of  controlling  the  calibre  of  the  brachial 
vessels  ensues,  with  consequent  weakness 
in  the  arms. 

Ear-cough  is  due  to  the  irritation  com- 
municated through  the  aural  branch  of 
the  pneumogastric  nerve  to  the  motor 
fibres  of  the  superior  laryngeal   nerve. 


Instead  of  simply  a  cough,  vomiting  may 
ensue  if  the  irritation  is  prolonged.] 

Abscess  in  themeatus. — This  is  an  acutely 
painful,  though  not  otherwise  serious 
affection.  It  occurs  generally  in  persons 
about  middle  life,  and  consists  in  the 
formation  of  one  or  more  small  abscesses 
in  the  outer  part  of  the  meatus.  The 
affection  is  apt  to  recur,  and  may  coincide 
with  the  formation  of  boils  in  other  parts 
of  the  body.  While  the  abscess  is  form- 
ing, there  is  acute  pain  of  a  throbbing 
darting  character  in  the  meatus,  often  ex- 
tending over  the  side  of  the  head.  Tbe 
parts  are  extremely  tender,  and  the  at- 
tempt to  introduce  the  speculum  causes 
great  distress.  The  hearing  may  be  tem- 
porarily impaired  by  narrowing  or  closure 
of  the  canal.  Incision  is  generally  the 
best  treatment ;  but  relief  is  given  by  the 
free  use  of  poultices  and  fomentations, 
which  should  be  applied  as  hot  as  they 
can  be  borne.  In  almost  all  these  cases 
a  similar  constitutional  treatment  is  indi- 
cated as  for  "  boils"  on  other  parts  of  the 
body.  When  there  has  existed  a  tendency 
to  their  continued  recurrence,  the  sesqui- 
oxide  of  iron  in  free  doses  has  appeared 
to  me  to  be  useful. 

[The  editor  would  state  here,  once  for 
all,  that  he  is  forced  to  discountenance 
the  use  of  poultices  over  the  ear,  as  they 
are  just  as  likely  to  produce  undue  ma- 
ceration, granulations,  and  sloughing 
here,  as  they  are  when  placed  over  the 
eye.] 

Inflammation  of  the  meatus. — This  affec- 
tion is  either  acute  or  chronic  ;  it  is  fre- 
quently connected  with  diseased  condi- 
tions of  other  parts  of  the  ear,  the 
membrana  tympani,  tympanum,  and 
mastoid  cells  :  in  fact  a  discharge  from 
the  meatus  should  always  excite  suspicion 
of  disease  of  the  lining  of  the  tympanum  : 
but  it  sometimes  exists  without  the  pres- 
ence of  more  deeply-seated  disease,  espe- 
cially in  its  earlier  stages.  Neglected 
inflammation  of  the  meatus,  aggravated 
as  it  constantly  is  by  confined  and  decom- 
posing discharges,  has  a  great  tendency 
to  spread  inwards,  especially  perhaps  in 
children  and  among  the  poor. 

The  early  symptoms  are  similar  to  those 
which  characterize  the  formation  of  ab- 
cess.  The  pain,  however,  is  generally 
less  acute;  it  is  of  a  dull  aching  character, 
and  is  increased  by  motion  of  the  jaw. 
The  meatus  is  tumefied,  red,  and  tender. 
After  repeated  attacks,  it  may  he  so  swol- 
len as  almost  to  obliterate  the  canal,  but 
no  local  [outward]  swelling  is  to  be  ob- 
served. The  neighboring  glands  of  the 
neck  are  often  enlarged  and  tender.  The 
hearing  is  not  much  impaired  unless  the 
canal  is  almost  closed,  or  the  tympanum 
implicated.     The  health  is  almost  always 
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disordered,  and  some  of  the  severest  and 
most  obstinate  cases  I  have  seen  have  oc- 
curred in  patients  subject  to  gout.  The 
access  of  the  disease  is  generally  attri- 
buted to  cold,  or  blows  on  the  head  may- 
occasion  it.  Sometimes  there  occurs  at 
an  early  period  of  the  affection  ail  ex- 
tremely profuse  watery  discharge,  almost 
equal  to  that  which  follows  certain  frac- 
tures of  the  skull ;  sometimes  the  inflam- 
mation subsides  without  any  discharge  ; 
sometimes  it  is  followed  by  a  secretion  of 
viscid  mucus  or  of  pus ;  or  it  may  run 
into  the  chronic  form  of  the  disease. 
■  In  the  treatment,  the  mere  cleansing  the 
meatus  with  warm  water  gives  great  re- 
lief, which  is  increased  by  hot  fomenta- 
tions and  poultices,  and  it  is  probable  that 
in  some  cases  these  means  might  suffice. 
The  health,  however,  is  generally  more  or 
less  deranged,  and  the  constitutional  rem- 
edies either  for  debility  or  visceral  de- 
rangement are  indicated.  Often  also  the 
severity  of  the  pain  demands  local  deple- 
tion, by  leeches,  around  the  orifice  of  the 
meatus  (the  passage  being  guarded  by 
cotton-wool),  and  the  employment  of 
morphia  in  full  doses  to  give  rest. 

Alter  the  inflammatory  action  has  sub- 
sided, the  ointment  of  the  nitrate  of  mer- 
cury diluted  with  oil  maybe  smeared  over 
the  surface  of  the  meatus,  or  a  solution  of 
the  nitrate  of  silver,  five  or  ten  grains  to 
the  ounce,  applied  with  a  camel's-hair 
brush.     Care  is  needed  to  avoid  a  relapse. 

A  similar  treatment  is  also  often  the 
most  efficacious  in  the  later  stages  of  the 
catarrhal  inflammation  of  the  meatus, 
which  is  attended  with  more  or  less  pro- 
fuse semi-purulent  discharge.  But  so  far 
as  I  have  observed,  this  condition  is  a 
concomitant  of  a  similar  affection  of  the 
tympanic  cavity.  Many  cases  also  of  ap- 
parent catarrh  of  the  meatus  are  really 
cases  of  minute  perforation  of  the  mem- 
brane. In  so  far  as  the  meatus  is  con- 
cerned, cleanliness  is  of  course  essential, 
and  a  mild  use  of  astringents,  with  dis- 
continuance (as  a  rule)  of  the  use  of  cot- 
ton-wool are  to  be  recommended.  But 
syringing  by  the  patient  or  his  friends  is 
seldom  effective,  and  is  very  apt  to  become 
a  source  of  irritation.  It  is  better  to  fill 
the  ear  a  few  times  with  any  lotion  and  let 
it  run  out  after  one  or  two  minutes  ;  or  if 
a  syringe  be  used,  the  best  form  is  a  glass 
tumbler,  into  the  lower  part  of  which  a 
flexible  tube  is  introduced,  the  stream 
being  made  to  flow  by  raising  the  tumbler. 
But  the  cases  are  very  few  in  which  the 
chief  treatment  should  not  be  directed  to 
the  tympanum  or  throat.  For  healing 
the  irritable  surface  of  the  meatus  I  have 
known  the  blowing  in  of  powdered  talc 
succeed  after  the  most  various  moist  ap- 
plications had  failed.  The  health  being 
almost    always    deranged,   especially    in 


children,  tonics  are  indicated  ;  quinine, 
iron,  and  cod-liver  oil.  Mr.  C.  Forster 
speaks  very  highly  of  the  effects  of  chlor- 
ate of  potash  given  in  free  doses. 

Chronic  inflammation  of  the  meatus 
sometimes  follows  the  acute  form  of  the 
disease  ;  sometimes  it  results  from  re- 
peated slight  attacks.  A  common  cause 
is  the  habit  of  prolonged  bathing,  or 
damping  without  drying  the  ears  or  hair. 
"Without  any  considerable  amount  of 
pain,  a  feeling  of  uneasiness  in  the  pas- 
sage is  complained  of,  a  sensation  of  ten- 
sion, and  often  of  itching,  prompting  the 
patient  to  introduce  pins  or  other  sub- 
stances with  the  view  of  allaying  the  irri- 
tation. This  practice  of  course  maintains 
and  aggravates  the  disease.  The  meatus 
is  swollen,  and  the  epidermis  becomes 
thick  and  peels  off,  often  accumulating  to 
a  great  extent.  Sometimes  the  entire 
cuticular  lining  of  the  canal  becomes 
loosened,  and  may  be  withdrawn  in  a 
form  resembling  the  finger  of  a  glove,  the 
inner  extremity  presenting  an  accurate 
cast  of  the  membrana  tympani.  In  the 
worst  cases  the  walls  of  the  meatus  are  of 
a  dusk}T-red  color  beneath  the  epidermis, 
and  tender.  The  wax  is  deficient,  the 
hearing  is  most  frequently  impaired,  and 
the  membrana  tympani  vascular  on  its 
external  surface.  Indeed,  this  condition 
of  the  meatus  seems  seldom  to  exist  with- 
out disease  of  the  internal  structures,  the 
treatment  of  which  is  then  of  the  primary 
importance. 

Either  of  the  above-described  forms  of 
inflammation  may,  in  unhealthy  subjects, 
extend  to  the  osseous  walls  of  the  mea- 
tus, and  give  rise  to  caries  or  necrosis. 
This  result  is  chiefly  apt  to  occur  in  ca- 
chectic children. 

Sometimes  a  considerable  part  of  the 
walls  of  the  meatus  or  of  the  mastoid 
process  will  come  away  ;  and  it  is  re- 
markable to  how  great  an  extent  this 
may  take  place  without  any  considerable 
impairment  of  the  functions  of  the  ear. 
"With  the  view  of  averting  the  extension 
of  the  disease  inwards,  the  greatest  care 
should  be  taken  to  secure  a  perfectly  free 
exit  for  the  discharge. 

Syphilitic  disease  of  the  meatus. — This 
occurs  chiefly  in  the  form  of  fissures  or  of 
condylomata  around  the  orifice.  But  I 
have  seen  another  condition  which  ap- 
pears also  to  be  due  to  the  specific  poison. 
The  meatus  is  ulcerated  at  its  outer  part, 
the  ulcer  having  irregular  edges  and  a 
foul  surface,  and  a  copious  discharge  flows 
from  the  passage.  "When  it  is  cleansed,  the 
speculum  shows  its  surface  reddened,  and 
excoriated  in  parts  ;  the  membrana  tym- 
pani is  vascular.  I  suspect  the  disease 
results  sometimes  from  the  direct  appli- 
cation   of   the   poison.      The    treatment 
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would  be  conducted  on  ordinary  princi- 
ples. In  some  cases  an  enormous  swel- 
ling of  the  auricle  attended  with  ulcera- 
tion occurs. 

Polypi  frequently  have  their  seat  in  the 
meatus,  but  since  they  more  often  accom- 
pany disease  of  the  tympanum,  they  will 
be  treated  of  hereafter. 

Sebaceous  or  molluscous  tumors  are  en- 
larged sebaceous  follicles  containing 
scales  of  epidermis,  which  form  occasion- 
ally in  the  meatus.  If  their  progress  be 
unchecked,  they  are  apt  to  destroy  life  by 
causing  absorption  of  the  bone  and  ex- 
citing disease  in  the  brain.1  They  may 
exist  and  even  prove  fatal  in  early  life, 
though  they  are  most  frequent  in  the  old. 
They  are  attended  in  their  later  stages 
with  discharge  and  pain.  The  treatment 
would  consist  in  laying  open  the  swelling, 
evacuating  the  accumulated  lamina?  of 
epidermis  by  the  syringe,  and  then  with- 
drawing by  means  of  a  forceps  the  thick 
membrane  lining  the  tumor.  But  when 
they  are  chiefly  situated  within  the  tym- 
panum, the  diagnosis  is  difficult. 

Exostoses  sometimes  form  in  the  walls 
of  the  meatus ;  these  may  grow  from 
either  of  its  surfaces,  and  cases  are  not 
unfrequently  seen  in  which  two  or  more 
of  such  formations  approach  each  other 
towards  the  mesian  line.  The  hearing  is 
by  no  means  always  impaired  in  propor- 
tion to  the  closure  of  the  canal ;  but  when 
the  occlusion  is  complete,  which  I  have 
twice  seen,  the  deafness  is  considerable. 
Cerumen  or  epidermis  may  accumulate 
behind  these  growths,  and  will  then  re- 
quire great  patience,  and  a  persevering 
use  of  fluids  adapted  to  soften  the  mass, 
in  order  to  effect  its  removal.  This  form 
of  exostosis  may  occur  in  comparatively 
early  life.  Treatment  is  not  so  ineffica- 
cious as  might  have  been  feared.  I  have 
seen  a  severe  case,  in  which  the  applica- 
tion of  tincture  of  iodine  seemed  to  induce 
a  diminution  of  the  tumors,  and  improve- 
ment of  the  hearing.  Mr.  Wilde  speaks 
confidently  of  the  power  of  local  depletion, 
counter-irritation,  and  mercurials  to  ar- 
rest their  progress  in  the  early  stage, 
when  there  probably  exists  a  chronic  state 
of  periostitis. 

1  Mr.  Toynbee  first  described  this  affection 
(see  Med.-Chir.  Trans.,  vol.  xliv.,  p.  51,  and 
Diseases  of  the  Ear,  2d  edit.,  supplement). 
Dr.  Von  Troeltsch  believes  the  tumors  are 
mere  accumulations  of  secretion  and  not  dis- 
tinct growths,  but  I  have  met  with  them  as 
small  firm  white  bodies  surrounded  by  a  dis- 
tinct membrane,  in  cases  in  which  there  was 
no  evidence  of  any  large  amount  of  secretion. 
See  Path.  Trans.,  vol.  xvi.,  p.  233. 


[Exostoses  removed  by  the  dental  lathe. 
— One  of  the  newest  and  perhaps  most 
successful  ways  of  removing  exostoses 
from  the  auditory  canal  is  by  means  of 
small  drills  propelled  by  the  dental  lathe. 
Dr.  Mathewson,  of  Brooklyn,  N.  Y.,  pub- 
lished the  first  accounts  of  its  successful 
employment  for  the  operation,  in  a  paper 
read  before  the  International  Otological 
Congress  held  in  1876,  in  the  city  of  New 
York. 

"The  machine  employed  was  that 
known  as  Elliott's  suspension  dental  en- 
gine, in  which  the  power  is  supplied  by  a 
treadle  worked  with  the  foot,  while  the 
hand-piece,  to  which  the  burrs  or  drills 
are  attached,  held  like  a  pen,  can  be  raised 
or  lowered,  and  turned  in  any  direction 
desired."  The  patient  is  to  be  etherized, 
the  meatus  illuminated  by  the  forehead 
mirror,  on  the  operator,  and  then  the  skin 
should  be  scraped  or  scaled  off  the  bony 
growth  by  another  dental  instrument 
known  as  the  scaler.  The  bony  growth 
may  then  be  perforated  at  several  points 
near  its  centre,  with  the  smallest  drills, 
about  1  to  1.50  mm.  in  diameter.  The  larger 
drills,  2.50  to  3  mm.  in  diameter,  are  next 
used  to  enlarge  the  perforations  and  run 
them  together,  uand  by  lateral  pressure 
to  ream  out  the  meatus."] 

II.    AFFECTION'S    OF    THE    MID- 
DLE   EAR. 

Affections  of  the  membrana  tympani. — 
The  membrana  tympani  is  a  thin  color- 
orless  diaphragm,  stretched  obliquely 
across  the  inner  extremity  of  the  meatus. 
In  its  healthy  state  it  is  almost  transpa- 
rent ;  it  reflects  light  strongly,  and  owing 
to  its  peculiar  curvature,  presents  a 
bright  spot  of  triangular  shape  at  its 
lower  and  anterior  portion.  This  spot 
becomes  obscured  or  altered  in  disease. 
Although  the  membrane  is  freely  perme- 
ated by  bloodvessels,  which  become  tur- 
gid in  congestion  or  inflammation,  and 
may  give  it  a  deep  red  color,  none,  or 
only  a  few  small  ones,  are  visible  in  its 
normal  condition.  Its  external  surface  is 
concave,  with  the  exception  of  a  narrow 
ring  around  its  border.  For  practical 
purposes,  the  membrana  tympani  may  be 
considered  as  consisting  of  three  laminae 
—  dermoid,  fibrous,  and  mucous;  each  of 
which  may  present  distinct  morbid  condi- 
tions. The  only  guide  to  these  is  of 
course  examination  by  the  speculum.  In- 
flation of  the  tympanum  through  the 
Eustachian  tube,  may  also  be  had  re- 
course to ;  certain  effects  of  the  pressure 
of  air  on  the  internal  surface  of  the  mem- 
brane, indicating  tension,  relaxation, 
rigidity,  or  ulceration  of  its  layers. 

In  addition  to  the   diseases  which  di- 
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rectly  affect  its  own  structure,  the  mem- 
brana  tympani  is  often  secondarily  impli- 
cated in  morbid  conditions  of  more  inter- 
nal parts,  and  its  appearance  may  give 
most  important  aid  in  their  diagnosis. 
Thus  in  obstruction  of  the  Eustachian 
tube  the  membrane  is  drawn  inwards,  its 
natural  concavity  being  increased,  and 
the  polish  of  its  surface  diminished.  Mu- 
cous or  other  accumulations  within  the 
tympanum  may,  on  the  other  hand,  cause 
it  to  bulge  outwards  ;  and  the  presence  of 
an  opaque  fluid  in  that  cavity  may  often 
be  clearly  recognized,  through  its  trans-  j 
parent  structure. 

Injuria  of  the  membrana  tympani. — This 
membrane  is  liable  to  be  ruptured  from 
various  causes,  as  the  introduction  of 
pointed  instruments,  a  fall,  or  very  loud 
sounds,  such  as  the  explosion  of  artillery, 
especially  if  occurring  unexpectedly,  so 
that  the  membrane  has  not  been  prepared 
for  their  reception  by  its  adjusting  mus- 
cles. A  box  on  the  ear,  of  which  no 
warning  has  been  given,  will  often  pro- 
duce the  same  effect,  apparently  by  caus- 
ing a  compression  of  the  air  in  the  meatus, 
without  the  membrana  tympani  receiving 
the  necessary  state  of  tension.  Sports- 
men are  liable  to  this  accident  from  the 
report  of  their  guns.  Undue  force  of 
syringing,  violent  blowing  of  the  nose, 
vomiting,  paroxysms  of  whooping-cough, 
also  have  caused  rupture  of  the  mem- 
brana tympani  ;  but  in  these  cases  there 
is  little  doubt  that  the  membrane  was 
previously  weakened  by  disease.  It  may 
give  way  in  death  by  strangulation.  The 
symptoms  of  rupture  of  this  membrane 
are  pain,  generally  not  severe,  felt  at  the 
bottom  of  the  meatus,  soon  followed  by 
the  appearance  of  a  feAV  drops  of  blood. 
The  hearing  is  not  necessarily  impaired. 
If  an  examination  is  made  shortly  after 
the  accident,  a  small  clot  of  blood  may 
be  seen  closing  the  wound,  which  is  gene- 
rally from  a  line  to  a  line  and  a  half  in 
extent.  In  the  majority  of  cases  it  heals 
speedily,  and  without  any  further  symp- 
toms. The  clot  falls  off  in  the  course  of 
a  few  days,  but  a  white  cicatrix  is  visible 
for  a  long  time.  Occasionally,  however, 
ulceration  is  set  up,  or  a  small  portion  of 
the  membrane  seems  to  slough,  the  aper- 
ture increasing  in  size  for  some  days.  In 
all  cases  I  have  seen,  however,  in  which  the 
rupture  occurred  in  a  healthy  membrane, 
perfect  repair  has  fmalty  ensued,  and 
without  injury  to  the  function  of  the 
organ.  In  the  treatment,  it  is  for  the 
most  part  only  necessary  to  guard  the 
natural  process  of  repair  from  interrup- 
tion. It  may  be  advisable,  however,  if 
there  be  discharge,  cautiously  to  cleanse 
the  meatus  by  the  syringe.  A  leech  or 
two  may  be  applied  to  the  edge  of  the 


meatus  if  irritation  be  present  and  the 
orifice  seem  extending,  or  the  edges  of  the 
wound  may  be  lightly  touched  with  ni- 
trate of  silver.  Indeed,  under  this  latter 
plan,  small  orifices  in  the  membrana  tym- 
pani, that  have  existed  for  some  time, 
will  sometimes  heal. 

[When  a  perforation  occurs  in  the 
membrana  tympani  from  a  blow  over  the 
auricle  or  from  any  traumatic  cause,  ab- 
solutely nothing  should  be  dropped  into 
the  ear,  because  anything  thus  used 
would  now  enter  the  drum  cavity  and 
there  excite  inflammation.  In  cases  of 
such  injury  the  meatus  should  be  stopped 
with  cotton,  and  the  entrance  of  air  into 
the  drum-cavity  thus  prevented.] 

Inflammation  of  the  membrana  tympani. 
— Frequently  the  epidermis  covering  the 
external  surface  of  this  membrane  is 
thickened  and  opaque,  no  other  morbid 
condition  being  present.  This  is  of  no 
importance  pathologically,  but  it  is  a  fre- 
quent cause  of  what  is  described  merely 
as  "  opacity  of  the  membrana  tympani," 
which  in  itself  is  of  course  not  a  cause  of 
deafness.  Congestion  of  the  membrane 
may  arise  from  exposure  to  cold  ;  it  is  at- 
tended with  a  feeling  of  slight  uneasiness 
inside  the  ear,  and  sometimes  with  buzz- 
ing noises  ;  and  on  examination,  enlarged 
red  vessels  may  be  seen  on  the  surface. 
Avoidance  of  exposure,  stimulating  lini- 
ments, and  warm  oil  dropped  into  the 
meatus,  generally  suffice  for  relief. 

[All  kinds  of  oils  and  fats,  put  into  the 
ear,  will  generally  prove  in  the  end  a 
source  of  irritation  and  disease,  because 
of  their  liability  to  become  rancid.  When 
this  decomposition  of  the  fat  sets  in  an 
inviting  soil  is  provided  for  the  fnngus- 
aspergillus,  and  its  growth  soon  excites 
an  external  otitis.] 

The  dermoid  lamina  is  subject  to  acute 
and  chronic  inflammation. 

Acute  inflammation  is  not  common  as 
an  isolated  affection,  but  it  seems  to  occur 
sometimes  from  the  application  of  cold  or 
of  irritating  substances  in  debilitated 
constitutions.  The  symptoms  are  pain, 
not  very  severe,  generally  attended  with 
tinnitus  and  some  diminution  of  hearing. 
The  surface  of  the  membrana  tympani  be- 
comes of  a  red  color,  large  and  distended 
vessels  being  visible  ;  it  appears  swollen 
also,  and  there  is  sometimes  a  secretion 
from  it  of  viscid  mucus.  I  have  seen  small 
abscesses  form  in  this  layer  of  the  mem- 
brane and  heal  without  permanent  injury 
to  the  hearing.  For  the  local  treatment, 
one  or  two  leeches  may  be  applied  to  the 
orifice  of  the  meatus  ;  gentle  syringing 
with  warm  water  should  be  employed ; 
and  in  the  later  stages  mild  astringents  or 
a  weak  solution  of  the  nitrate  of  silver  may 
be  had  recourse  to. 
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Chronic  inflammation  of  the  dermoid 
lamina  may  remain  as  an  effect  of  the 
acute  form  ;  may  arise  from  cold  or  other 
causes  in  weak  or  neglected  children  ; 
may  supervene  in  the  course  of,  or  after, 
the  exanthemata  ;  or  may  coexist  with 
affections  of  the  skin  in  other  parts  of  the 
hody  ;  or  with  inflammation  of  the  mea- 
tus. It  occurs  chiefly  in  the  class  of  pa- 
tients termed  "strumous,"  and  is  said  to 
have  been  observed  to  alternate  with 
strumous  ophthalmia.  It  is  attended 
sometimes  with  a  rather  copious  mucous 
discharge,  at  others  with  an  excessive 
secretion  of  epidermis,  which  may  accu- 
mulate in  thick  scales  upon  the  surface  of 
the  membrana  tympani,  and  give  rise  to 
deafness  and  great  irritation.  These 
scales  may  be  removed  by  syringing,  or, 
if  difficult  to  dislodge,  may  be  softened  by 
the  use  of  warm  oil  or  water.  The  mem- 
brana tympani  in  some  of  these  cases  be- 
comes greatly  hypertrophied,  and  granu- 
lations of  a  bright-red  color,  and  easily 
bleeding,  may  form  upon  its  surface.  This 
affection  is  generally  painless  ;  but  in  the 
severer  forms  the  hearing  is  always  im- 
paired. In  the  treatment,  cleanliness 
should  be  maintained  by  the  syringe,  and 
the  greatest  attention  paid  to  the  state  of 
the  health,  which  will  almost  invariably 
be  found  more  or  less  deranged.  In  chil- 
dren, quinine,  steel,  and  cod-liver  oil  are  j 
almost  always  useful.  Sponging,  friction 
of  the  skin,  and  other  points  of  hygiene, 
require  attention ;  and  with  these,  local 
measures  may  be  combined.  Vesication 
may  be  kept  up,  gently,  behind  the  ear, 
and  astringent  lotions  dropped  into  the 
meatus  ;  or  the  membrane  may  be  washed 
over  with  ,a  solution  of  ten  or  twenty 
grains  of  the  nitrate  of  silver  to  the 
ounce  of  water.  But  before  having  re- 
course to  any  topical  applications,  it  is 
desirable  to  give  cleanliness,  combined 
with  good  general  treatment,  a  fair  trial. 
A  considerable  improvement  seldom  fails 
to  ensue. 

That  inflammations  of  this  layer  of  the 
membrana  tympani  are  sometimes  specific 
in  their  character,  can  hardly  be  doubted; 
but  no  distinctive  marks  of  the  presence 
of  the  syphilitic,  or  scrofulous,  or  gouty 
taint,  have  yet  been  pointed  out  in  the 
diseased  structures.  The  diagnosis  must 
be  determined  by  the  history  and  the 
general  condition  of  the  patient.  I  be- 
lieve also,  that  in  all  such  cases  the  chief 
seat  of  the  disease  is  in  the  deeper  struct- 
ures of  the  ear. 

It  often  happens  that  after  the  removal 
of  hard  and  adherent  masses  of  epidermis 
from  the  meatus  the  membrane  is  seen  to 
present  a  red  and  tumefied  surface,  gen- 
erally at  the  upper  part,  from  which  no 
doubt  the  diseased  epidermis  is  thrown 
off.  The  affection  is  of  considerable  im- 
vol.  ii. — 13 


portance,  because  though  it  readily  sub- 
sides if  the  meatus  is  thoroughly  cleared, 
and  a  solution  of  nitrate  of  silver  applied, 
it  may  lead  if  neglected  to  the  most 
serious  consequences.  An  inflammatory 
swelling  of  the  meatus  may  at  any  mo- 
ment supervene,  and  extension  of  irrita- 
tion inwards  then  become  very  difficult  to 
prevent.  I  believe  this  condition  may 
result  from  injudicious  cleaning  of  the  ear. 

The  fibrous  laminae  of  the  membrane 
appear  to  be  subject  to  affections  con- 
nected with  a  rheumatic  or  gouty  diathe- 
sis ;  but  in  an  acute  form  these  are  rare, 
and  probably  are  seldom  dissociated  from 
general  affections  of  the  tympanum. 

In  chronic  inflammation,  the  fibrous 
laminae  become  thickened  and  hypertro- 
phied, and  the  membrane  presents  a 
leaden  appearance,  often  with  congested 
vessels  ramifying  over  its  surface.  The 
hearing  is  greatly  impaired  ;  which  is  less 
due,  probably,  to  the  condition  of  the 
membrana  tympani,  than  to  that  of  the 
lining  of  the  tympanic  cavity.  The 
membrane  may  appear  flattened,  or  if  it 
retain  its  form  and  curvature,  it  is  dense 
and  rigid  ;  and  if  the  patient  inflates  the 
tympanum,  while  the  surgeon  keeps  his 
eye  fixed  on  the  membrane  by  means  of 
the  speculum,  the  natural  yielding  to  the 
stream  of  air  is  not  perceived.  Pain  is 
seldom  complained  of",  but  there  is  fre- 
quently a  great  amount  of  tinnitus.  The 
treatment  of  both  these  affections  is  the 
same  as  for  inflammation  of  the  cavity  of 
the  tympanum.  Mr.  Toynbee  recom- 
mends also  the  application  to  the  surface 
of  the  membrane  of  a  solution  of  the 
nitrate  of  silver  (ten  or  twenty  grains  to 
the  ounce),  but  the  advantage  of  any  such 
applications  needs  further  proof.  In  the 
entirely  chronic  stage  ether  orsp.  camph. 
,5j,  with  liq.  opii  sjss,  in  glycerine  5J,  may 
give  relief  to  the  tinnitus. 

There  is  an  opposite  condition  to  which 
the  membrana  tympani  is  liable,  and  in 
which  its  fibrous  layers  seem  to  be  chiefly 
concerned — that  of  relaxation.  Patients 
come  before  us  in  whom  the  membrane 
has  lost  its  natural  regular  form,  and  ap- 
pears almost  as  if  crumpled,  sometimes 
falling  in  towards  the  promontory.  In 
some  of  these  cases  the  polish  and  trans- 
lucency  of  the  membrane  are  scarcely  at 
all  diminished  ;  in  others  it  is  opaque  and 
dull,  in  others  red  and  swollen.  This 
"relaxation"  sometimes  coexists  with  in- 
flammation, at  others  it  seems  to  be  con- 
nected with  an  "atrophy"  of  the  fibrous 
laminse,  which  cannot  always  be  traced 
to  previous  inflammatory  action ;  the 
scars  resulting  from  previous  loss  of  sub- 
stance also  generally  appear  as  thinned 
and  depressed  spots.  In  some  of  these 
cases  considerable  deafness  is  present, 
which  is  relieved  when  the  tympanum  is 
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inflated  and  the  relaxed  portions  of  the 
membrane  put  upon  the  stretch,  but  soon 
returns.  For  these  cases — if  the  tympa- 
num appears  otherwise  healthy — various  as- 
tringent applications  may  be  tried,  and 
also  the  plan  recommended  by  Politzer, 
of  retaining  the  membrane  in  its  place, 
after  inflation,  by  closing  the  meatus  air- 
tight by  means  of  a  plug  of  cotton-wool 
rolled  in  wax,  and  worn  for  several  con- 
secutive hours.  In  a  large  proportion  of 
these  cases  also  the  artificial  membrane, 
or  a  plug  of  cotton-wool  moistened  in 
glycerine  containing  sulphate  of  zinc  (gr. 
x-xx  ad.  5J),  answers  well — no  doubt 
by  maintaining  the  ossicula  in  better  po- 
sitions. 

But  in  the  vast  majority  of  these  cases 
the  chief  seat  of  the  disease  is  more  inter- 
nal ;  often  the  Eustachian  tube  is  nar- 
rowed though  not  necessarily  occluded,  or 
the  results  of  old  catarrh  within  the  tym- 
panum remain  in  the  form  of  collections 
of  viscid  mucus,  which  demand  evacua- 
tion by  incision  of  the  membrane.  This 
is  still  more  apt  to  be  the  case  in  the  con- 
dition termed  by  Sir  William  Wilde 
"collapse"  of  the  membrane,  in  which 
its  natural  structure  and  position  are  al- 
together lost,  and  it  lies  more  or  less  un- 
evenly in  contact  with  the  whole  of  the 
internal  wall  of  the  tympanum,  the  stapes 
and  incus  forming  more  or  less  distinct 
projections.  In  some  of  these  cases  a 
persevering  treatment  of  the  Eustachian 
tube,  by  bougies,  etc.,  and  the  thorough 
evacuation  of  all  morbid  contents  from 
the  tympanum,  will  lead  to  a  truly  mar- 
vellous restoration  of  hearing,  but  the 
patient  should  be  warned  of  the  tedious- 
ness  and  probable  painfullness  of  the  treat- 
ment and,  in  bad  cases,  of  the  uncertainty 
of  the  result. 

[Wart-like  bodies  on  the  membrana 
tympani  have  been  described  by  Urbants- 
chitsch,  of  Vienna,  and  endothelial  cho- 
lesteatoma, and  cholesteatoma  of  this 
membrane  have  been  observed  and  fully 
described  by  the  late  Dr.  Wendt,  of  Leip- 
sic] 

Ulceration  of  the  fibrous  laminae  may 
occur,  though  not  frequently,  as  a  result 
of  their  continued  inflammation.  The 
dermoid  layer  of  course  partakes  in  the 
affection,  and  it  is  attended  with  a  dis- 
charge from  the  meatus.  It  may  either 
lead  to  perforation,  or  result  merely  in  a 
thinning  of  the  membrane,  the  mucous 
layer  retaining  its  continuity.  In  the 
latter  case  the  ulcerated  surface  appears 
depressed  below  the  general  plane  of  the 
membrane  ;  it  has  an  irregularly  circular 
shape,  and  sometimes  occupies  a  consid- 
erable extent.  When  the  tympanum  is 
inflated,  the  mucous  membrane,  lacking 
support,  bulges  at  this  spot,  and  may  be 
distinctly  seen  to  form  a  projecting  sac. 


This  condition  seems  not  to  be  always  ac- 
companied with  other  disease,  and  is  sus- 
ceptible of  benefit,  especially  if  the  ulcer- 
ation be  extending,  by  a  weak  solution  of 
nitrate  of  silver  cautiously  applied  to  the 
surface  ;  general  treatment  being  at  the 
same  time  adopted. 

Calcareous  deposits  are  frequently  seen 
in  the  membrana  tympani ;  they  present 
chiefly  two  forms  :  either  that  of  a  small 
crescentic  layer,  evidently  taking  the 
course  of  the  circular  fibres  ;  or  that  of  an 
irregularly  radiating  mass,  which  has  its 
seat  amid  the  radiate  fibres.  These  de- 
posits are  generally  met  with  in  cases  of 
long-standing  inflammatory  disease,  and 
then  deafness  is  present ;  but  they  do  not 
seem  to  be  themselves  any  considerable 
impediments  to  hearing,  since  they  are 
also  seen  in  persons  whose  hearing  power 
is  scarcely  diminished,  and  in  whom  the 
membrane  itself  appears  to  be  in  other 
respects  in  its  normal  state.  Sometimes 
the  degeneration  affects  the  entire  extent 
of  the  membrane,  which  is  thus  converted 
into  a  bony  mass.  But  in  these  cases 
there  is  usually  also  extensive  disease  of 
the  tympanum.  These  deposits  consist 
chiefly  of  phosphate  of  lime.  They  are 
most  frequent  when  the  membrane  is  per- 
forated, and  a  chronic  inflammation  of 
the  tympanum  has  existed  for  a  long 
time  ;  but  they  are  by  no  means  confined 
to  the  later  periods  of  life.  In  all  these 
cases,  any  inflammation  that  exists  may 
be  combated  by  appropriate  means. 

In  some  of  these  cases  incision  of  the 
membrane  will  give  great  relief,  alike  to 
the  deafness  and  to  the  tinnitus  if  any  be 
present,  or  if  a  simple  incision  be  not 
sufficient,  the  excision  of  the  diseased  por- 
tion of  the  membrane— a  proceeding  first 
carried  out  by  Dr.  J.  Gruber  of  Vienna — 
will  often  be  very  effectual.  This  last 
operation  may  be  carried  out  by  a  simple 
knife,  like  a  small  and  very  thin-handled 
cataract  knife,  and  a  delicate  pair  of 
curved  forceps.  I  have  known  not  only 
the  hearing  greatly  improved,  but  very 
distressing  sensations  of  oppression  in  the 
head  immediately  relieved  by  it.  The 
only  drawback  is  that  owing  to  the  very 
strong  tendency  of  the  membrane  to  heal, 
the  relief  is  generally  but  temporary.  To 
obviate  this  Dr.  Adam  Politzer  of  Vienna 
has  suggested  the  introduction  into  the 
incision  of  a  small  vulcanite  ring,  grooved 
so  as  to  remain  in  situ,  and  with  a  silken 
thread  attached  to  insure  its  not  falling 
into  the  tympanum.  That  this  procedure 
is  efficacious  to  a  certain  extent  I  have 
proved ;  but  my  experience  does  not 
enable  me  to  say  whether  a  permanent 
benefit  can  be  secured.  With  due  pre- 
cautions I  have  not  found  it  give  rise  to 
irritation. 

The  class  of  cases  in  which  incision  of 
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the  membrane  is  useful  is  difficult  to  define, 
and  I  confess  that  my  own  practice  in 
this  respect  is  as  yet  largely  guided  by 
theory.  Where  abnormal  "  tension"  ap- 
pears to  exist,  it  is  reasonable  to  have 
recourse  to  it  if  other  means  fail,  especi- 
ally since  it  is  very  slightly  painful  and 
may  be  said  to  be  wholly  free  from  danger, 
either  of  exciting  irritation  or  injuring 
the  hearing.  In  some  cases  it  appears  to 
act  favorably  by  diminishing  such  ten- 
sion, as  indicated  by  .a  wide  gaping  of  the 
wound.  In  others  there  is  no  such  ap- 
pearance, the  edges  of  the  incision  re- 
maining simply  in  contact  ;  and  in  some 
of  the  cases  in  which  the  greatest  relief 
has  been  given  the  membrane  has  ap- 
peared to  be  flabby  and  soft,  even  in  an 
extreme  degree,  cutting  like  a  layer  of 
soaked  leather.  But  the  very  temporary 
nature  of  the  benefit  procured  when  in- 
cision is  had  recourse  to  except  as  a  step 
to  further  procedure,  greatly  reduces  its 
value. 

Fabrizzi's  instrument  for  excising  a 
circular  portion  of  the  membrane  does 
not  appear  to  have  any  special  advantage 
over  a  simple  double-edged  knife,  by 
which  a  portion  can  be  excised  if  desired, 
or  a  crucial  incision  made  and  the  edges 
turned  back.  It  has  been  proposed  to 
obtain  a  permanent  opening  by  inducing 
adhesion  of  the  edges  of  a  triangular  flap 
of  the  membrane  to  the  internal  wall  of 
the  tympanum  or  the  wall  of  the  meatus. 

Dr.  Wreden,  of  St.  Petersburg,  has  in- 
troduced an  instrument,  combining  a  small 
revolving  blade  and  a  forceps,  by  which 
the  whole  or  the  greater  part  of  the  handle 
of  the  malleus  can  be  removed,  together 
with  the  adjacent  membrane.  There  is 
no  reason  to  doubt  that  great  relief  is  thus 
afforded  in  some  cases,  but  whether  it  is 
permanent  or  not,  does  not  yet  appear. 
The  method  that  seems  at  present  to  me 
most  deserving  of  further  trial  is  the 
"ring"  suggested  by  Dr.  Politzer. 

Perforation :  the  artificial  membrana 
tympani. — The  membrana  tympani  may 
become  perforated  in  two  ways  :  either 
hy  disease  affecting  the  membrane  itself, 
and  usually  progressing  from  without  in- 
wards, by  ulceration  of  its  laminae,  or 
much  more  frequently  as  the  result  of  in- 
flammation within  the  tympanum,  causing 
accumulation  of  mucus  or  other  morbid 
secretion  within  that  cavity,  which  at 
length  finds  its  way  through  the  mem- 
brane into  the  meatus. 

The  diagnosis  of  perforation  is  gene- 
rally easy.  After  the  meatus  has  been 
cleaned  out  with  warm  water,  the  orifice 
may  for  the  most  part  be  very  distinctly 
seen  by  the  aid  of  the  speculum.  Or  a 
peculiar  pulsation  (first  described  in  this 
relation  by  Mr.  Wilde)  visible  in  the  situa- 
tion of  the  aperture;,  and  probably  due  to 


the  presence  of  a  film  or  bubble  of  water, 
is  very  characteristic.  If  the  Eustachian 
tube  is  not  obstructed,  the  patient  can. 
blow  air  through  the  meatus  with  a  pro- 
longed whistling  sound,  which  is  perfectly 
diagnostic  of  the  affection.  If  he  cannot, 
it  can  generally  be  caused  to  pass  by  Po- 
litzer's  method  of  inflation  (sec  p.  194)  or 
the  Eustachian  catheter.  The  aperture 
may  be  of  any  size,  from  less  than  that 
of  a  pin's  head  to  almost  the  entire  extent 
of  the  membrane.  When  the  destruc- 
tion of  the  membrane  is  considerable, 
the  remaining  portion  usually  presents  a 
distinct  lunated  edge  ;  and  if  the  greater 
part  is  absent,  the  handle  of  the  malleus, 
with  a  narrow  strip  of  membrane  on  each 
side,  is  generally  to  be  seen,  either  occu- 
pying its  natural  position,  or  fallen  in- 
wards. Sometimes  this  portion  of  bone 
remains  with  no  membrane  attached  ; 
sometimes  the  head  of  the  malleus  alone 
is  left,  and  forms  a  prominent  and  char- 
acteristic object  near  the  roof  of  the  mea- 
tus. The  border  of  the  remaining  portion 
of  the  membrane  may  be  adherent  to  the 
promontory,  forming  a  more  or  less  com- 
pletely closed  cavity  ;  and  if  by  this  means 
discharge  is  prevented  from  escaping, 
serious  consequences  may  ensue. 

Perforation  of  the  membrana  tympani 
produces,  for  the  most  part,  a  certain 
amount  of  deafness,  though  when  the 
aperture  is  small  and  the  ear  otherwise 
healthy  this  is  so  slight  as  to  be  scarcely 
appreciable.  In  recent  cases  the  closure 
of  the  orifice,  if  small,  is  always  to  be 
sought ;  the  occasional  application  of  a 
solution  of  nitrate  of  silver  0j-3j  ad  5J) 
to  the  edges  of  the  wound,  and  the  sub- 
jugation of  inflammatory  action  by  ap- 
propriate means,  will  generally  secure 
this  result.  In  fact,  the  extent  to  which 
loss  of  the  membrane  may  be  restored,  in 
the  course  of  time,  is  very  remarkable. 
I  have  now  under  my  observation  a  child 
of  twelve,  in  whom  four  years  ago  nothing 
of  the  membrane  existed  beyond  a  scarcely 
visible  margin  ;  the  whole  of  the  anterior 
and  lower  portions  are  now  replaced  by  a 
distinct  transparent  layer,  which  the  eye 
could  not  distinguish  from  the  natural 
membrane,  and  which  is  thin  inferiorly, 
and  somewhat  whiter  and  thicker  ante- 
riorly. There  is  every  reason  to  believe 
that  the  restorative  process  in  this  case  is 
not  yet  complete.  It  was  treated  by  me 
by  means  of  talc,  as  described  hereafter. 
But  almost  always  when  the  membrana 
tympani  is  perforated  there  exists  a  state 
of  chronic  irritation  of  the  lining  mem- 
brane of  the  tympanum,  attended  with 
either  a  constant  or  an  intermittent,  dis- 
charge. On  examination  a  fetid  mass  of 
inspissated  discharge  will  generally  be 
found  in  the  meatus,  itself  sufficient  to 
set  up  inflammation  ;  and  on  syringing 
this  away  the  mucous  membrane  of  the 
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tympanum  will  be  seen  red,  swollen,  and 
velvety  ;  often  so  thickened  as  to  project 
almost  to  a  level  with  the  orifice  in  the 
membrane.  In  the  treatment  the  chief 
point  is  to  secure  the  perfect  removal  of 
the  morbid  secretion,  which  is  apt  to  be 
extremely  viscid,  from  all  the  recesses  of 
the  tympanum  and  Eustachian  tube.  In 
my  opinion  the  difficulty  of  insuring  this 
is  the  sole  cause  of  the  proverbial  tedious- 
ness  and  unsatisfactoriness  of  these  cases. 
And,  fortunately,  the  very  existence  of 
the  perforation  puts  it  in  our  power  com- 
pletely to  evacuate  the  tympanum,  by 
passing  fluids  from  the  meatus  inwards 
through  the  Eustachian  tube.  Above, 
and  almost  even  in  the  place  of,  all  other 
things,  the  treatment  of  chronic  perfora- 
tions of  the  membrana  tympani  should 
consist  in  first  washing  out  the  cavity  by 
means  of  alkaline  solutions  passed  from 
the  meatus  through  the  Eustachian  tube 
into  the  fauces.  This  is  not  painful  un- 
less irritation  exists  (which  should  be,  as 
far  as  possible,  subdued),  or  the  tube  is 
closed,  which  then  should  be  first  rendered 
patent.  It  is  very  simply  done,  and  the 
only  ill  effect  I  have  known  ensue  is  a 
temporary  giddiness,  lasting  a  minute  or 
two.  This  giddiness  is,  of  course,  much 
greater  when  the  water  used  is  too  cool 
or  too  warm,  but  it  will  sometimes  occur 
without  any  error  of  temperature.  It 
affords  no  reason  for  modifying  the  treat- 
ment. An  ordinary  syringe  suffices,  a 
piece  of  India-rubber  being  placed  upon 
the  nozzle,  so  as  nearly  to  close  the  me- 
atus. When  the  surgeon  has  proof  that 
the  membrane  is  really  perforated,  and 
that  the  Eustachian  tube  is  pervious,  ve^ 
considerable  force,  if  it  is  necessary,  may 
be  safely  used  ;  and  the  stream  will  often 
bring  away  enormous  and  almost  incredi- 
ble masses  of  more  or  less  altered  and 
inspissated  secretion,  with  manifest  im- 
provement. The  proceeding  should  be 
repeated  as  often  as  seems  necessary, 
even  for  many  weeks  in  some  cases.  I 
have  known  semi-solid  masses  of  old  of- 
fensive secretion  to  come  away  from  a 
tympanum  which  had  been  thus  treated, 
even  after  a  stream  of  fluid  had  been 
several  times  passed  through  the  ear  with- 
out removing  anything  more  than  a  few 
flakes  of  recent  mucus  ;  and  my  convic- 
tion is  that  in  some,  both  of  these  cases 
and  of  those  In  which  I  am  in  the  habit 
of  incising  the  membrane  with  the  view 
of  thus  washing  out  the  tympanum,  the 
mastoid  cells  and  other  recesses  of  the 
cavity  gradually  empty  themselves  be- 
neath the  influence  of  the  stream  ;  and 
that  masses  of  half-dried  mucus  which 
have  been  accumulating  for  years  may  be 
thus  dissolved  and  washed  away.  I  be- 
lieve that  experience  of  the  method  could 
not  fail  at  once  to  convince  and  to  astonish 


every  one  who  tried  it.  I  use  first  alka- 
lies— soda,  or  carbonate  and  chlorate  of 
potash — in  nearly  saturated  solutions,  and 
afterwards  employ  for  the  most  part  alum 
or  sulphate  of  zinc  (gr.  iv-x  ad  3j). 

At  the  same  time,  if  granulations  are 
present,  I  apply  caustics  ;  generally  either 
a  strong  solution  of  nitrate  of  silver,  or, 
if  a  powerful  action  is  required,  chloro- 
acetic  acid  ;  but  chloride  of  zinc,  also,  is 
very  effective — either  may  be  applied  by 
a  camel's-hair  brush. 

Dr.  Schwartze,  of  Halle,  has  strongly 
recommended,  for  the  treatment  of  perfo- 
rations when  no  granulations  are  present, 
solutions  of  nitrate  of  silver  (from  two  to 
forty  gi'ains  to  the  ounce).  These  he 
pours  into  the  ear,  and  then,  by  means  of 
a  glass  tube,  made  to  fit  the  meatus  by 
India-rubber,  blows  them  through  the 
Eustachian  tube  so  as  to  reach  the  fauces. 
Immediately  afterwards  he  syringes  out 
the  ear  with  a  solution  of  common  salt, 
causing  it  to  pass  as  far  inwards  as  the 
caustic  has  done.  The  insoluble  chloride 
of  silver  is  formed,  and  comes  away  in 
large  flakes.  Excellent  results,  no  doubt, 
are  thus  attained,  but  it  is  necessary  to 
use  caution,  as  the  pain  caused  by  too 
strong  a  solution  is  very  severe.  I  should 
always  postpone  its  use  until  after  the  ear 
had  been  repeatedly  syringed  through,  as 
described  above,  with  an  alkali,  and  some 
mild  astringent.  Dr.  Schwartze  recom- 
mends it  to  be  repeated  daily  for  a  few 
times,  the  discharge  soon  ceasing  under 
its  use  in  his  hands.  Another  method  of 
bringing  about  a  permanent  cessation  of 
discharge  when  granulations  are  removed, 
or  even  before,  is  to  employ  talc  (French 
chalk)  in  powder.  All  discharge  being 
removed  by  syringing — for  which  purpose 
the  patient  should  blow  through  the  ear 
while  the  syringe  is  used — the  surface 
should  be  thoroughly  dried,  as  far  as  pos- 
sible (lint  rolled  up,  or  the  fringe  of  a 
towel,  answer  well). '  A  little  of  the  pow- 
dered talc  should  then  be  taken  up  in  a 
small  glass  tube  and  blown  into  the  me- 
atus by  a  sharp  puff.  An  elastic  bag  is 
preferable  to  the  mouth.  This  should  be 
repeated,  if  necessary,  until  the  bottom 
of  the  meatus  is  well  covered.  The  pro- 
cess should  be  repeated  daily,  and  it  is 
seldom  that  many  applications  are  neces- 
sary ;  but  the  ear  should  be,  each  time, 
well  cleansed  and  dried.  I  know  no  more 
effective  plan  than  this,  but  it  is  somewhat 
tedious,  and  requires  daily  attendance, 
and  is,  therefore,  naturally  reserved  for 
the  more  obstinate  cases. 

Of  lotions  I  have  found  the  perchloride 
of  mercury  the  best  as  a  general  rule  :  a 
third  of  a  grain  to  the  ounce  is   almost 

[l  Aurists  now  use  absorbent  cotton  twisted 
on  the  dental  cotton-holder.] 
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always  well  borne  ;  if  stronger  it  is  apt  to 
be  irritating.  With  it,  as  with  every  lo- 
tion, I  combine  opium  or  morphia,  giving 
tbe  preference  to  tbe  tincture,  from  two 
to  thirty  drops.  Of  proper  astringent 
lotions  the  sulphate  of  zinc  (gr.  ij-x  ad 
gj)  stands  first;  next  to  it  the  liq.  ferri 
perchlor.  (171  x  ad  §j)  ;  and  then  tannin 
(gr.  x  ad  5J).  Whatever  lotion  is  used, 
the  patient  should  fill  the  ear,  force  air 
through  the  Eustachian  tube  freeby,  and 
let  it  run  out,  repeating  this  two  or  three 
times  morning  and  evening.  Syringing 
for  himself  is  seldom  useful,  unless  the 
patient  can  see  the  surgeon  only  at  long 
intervals.  The  liquor  plumbi  is  seldom 
advisable  as  a  lotion  in  perforations, 
though  it  is  often  useful  in  granular  con- 
ditions without  rupture,  and  is  very  use- 
ful applied  undiluted  to  granulations,  or 
to  the  roots  of  polypi  growing  from  the 
edges  of  an  orifice  or  the  tympanic  wall. 

It  sometimes  happens  that  an  orifice  in 
the  membrane  is  of  too  small  a  size  to 
permit  the  complete  escape  of  the  dis- 
charge. In  this  case  the  irritation  con- 
tinues in  spite  of  treatment,  and  the  mem- 
brane often  assumes  a  red,  and,  in  parts, 
granular  aspect,  and  appears  irregularly 
swollen.  When  air  is  forced  into  the 
tympanum  it  will  sometimes  escape 
through  a  minute  orifice,  bringing  with  it 
bubbles  of  air  and  mucus ;  at  others, 
though  it  enters  the  drum,  it  does  not  pass 
through  the  membrane  until  a  little  viscid 
mass  has  been  first  protruded.  I  have  in 
some  cases  clearly  seen  two  such  minute 
orifices.  The  treatment  I  employ,  after  a 
due  trial  of  other  means,  is  to  enlarge  the 
outlet  by  incision. 

The  most  tedious  perforations  that  I 
have  met  with  are  those  which  are  situated 
at  the  anterior  and  lower  part  of  the  mem- 
brane, very  near  to  the  wall  of  the  meatus. 
I  believe  the  reason  is  that  the  perfect 
emptying  of  the  tympanum  is  more  diffi- 
cult owing  to  the  orifice  being  nearly  in  a 
line  with  the  Eustachian  tube  ;  so  that 
the  posterior  part  of  the  tympanum  re- 
mains very  much  a  closed  cavity. 

The  artificial  membrana  tympani.- — To 
however  great  an  extent  the  membrana 
tjuiipani  may  be  destroyed,  the  hearing 
may  suffer  comparatively  little,  and  with 
the  treatment  above  described,  it  often 
happens  that  not  only  the  discharge  ceases 
and  the  exposed  surface  assumes  a 
healthy  aspect,  but  the  hearing  recovers 
sufficiently  for  all  the  patient's  needs. 
Should  this  not  be  the  case  it  is  prohable 
that  there  exists  some  relaxation  of  the 
connections  of  the  ossicula.  In  such  con- 
ditions astringent  solutions,  as  sulphate  of 
zinc,  often  produce  great  temporary  im- 
provement, but  the  remedy  is  some  form 
of  artificial  membrane — either  the  moisten- 
ed cotton-wool  of  Mr.  Yearsley,  or  the 


India-rubber  disc  or  globe  proposed  by  Mr. 
Toynbee.  Each  form  has  its  special  ad- 
vantages, and  a  case  that  seems  to  de- 
mand it  should  not  be  abandoned  till  all 
have  been  tried.  For  the  cotton-wool  I 
prefer  glycerine  to  water,  as  it  then  will 
retain  sufficient  moisture  not  to  need 
changing  for  'four  or  five  days ;  and  in 
most  cases  I  add  to  the  ounce  of  glycerine 
from  five  to  twenty  grains  of  sulphate  of 
zinc.  Being  rolled  up  into  a  small  spin- 
dle-shaped plug,  about  half  an  inch  long, 
it  may  be  introduced  either  by  a  pair  of 
forceps,  or  threaded  through  a  narrow 
silver  tube.1  I  think  it  is  best  to  direct 
whatever  form  of  artificial  membrane  is 
used  towards  the  upper  and  posterior 
part  of  the  tympanum,  so  as  to  touch,  if 
it  be  present,  the  head  of  the  stapes.  A 
little  pain  is  sometimes  complained  of, 
but  if  the  attempt  succeeds  well  the  pa- 
tient is  immediately  conscious  of  hearing 
better,  and  the  cotton  or  disc  should  then 
be  left  in  situ,  and  the  tube  or  forceps 
carefully  withdrawn.  After  a  little  in- 
struction from  the  surgeon  the  patient 
soon  learns  to  apply  it  himself,  and  if 
care  is  taken  to  prevent  accumulation  of 
discharge  or  epidermis,  the  effect  con- 
tinues indefinitely,  and  often  becomes, 
even  in  cases  of  otherwise  extreme  deaf- 
ness, so  permanent  as  to  render  "possible 
the  discontinuance  of  the  membrane.  If 
the  India-rubber  disc  is  used,  one  made 
with  a  thread  attached,  and  introduced 
by  means  of  a  tube,  is  preferable  to  one 
fixed  upon  a  wire.     Mr.  To}'nbee  says  : — 

"  After  accurately  noting  the  size  of  the  in- 
ner extremity  of  the  meatus  to  which  the 
natural  membrane  was  attached,  the  operator 
should  proceed  to  cut  the  artificial  membrane 
as  nearly  of  the  size  and  shape  of  the  natural 
one  as  possible,  taking  care  at  the  same  time 
to  keep  the  margin  quite  smooth  and  regular. 
The  patient  should  then  be  placed  with  the 
head  inclined  to  the  opposite  shoulder,  while 
a  strong  light  is  thrown  into  the  meatus, 
which,  if  liable  to  discharge,  should  have 
been  previously  syringed.  The  operator  will 
next  take  the  artificial  membrane,  and  hav- 
ing moistened  it  with  warm  water,  pass  it, 
by  means  of  the  silver  wire,  gently  inwards, 
until  it  has  reached  what  he  considers  the 
natural  position.  This  he  will  ascertain  by 
the  occurrence  of  a  faint  bubbling  sound 
caused  by  the  escape  of  the  slightly  com- 
pressed air  beyond  it ;  he  will  also  feel  a 
slight  obstruction  offered  to  its  further  pas- 
sage by  the  remnant  of  the  natural  mem- 
brane. Should  any  attempt  be  made  to  pass 
the  artificial  membrane  beyond  this  point, 
the  patient  will  complain  of  pain,  which  up 
till  then  had  not  been  felt.     The  most  certain 


1  Prepared  cotton,  etc.,  as  also  all  the 
other  forms  of  artificial  membrane,  are  sold 
by  Messrs.  Weiss,  of  the  Strand. 
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test,  however,  of  the  proper  placing  of  the 
artificial  membrane  is  the  sensation  of  the 
patient,  who  discovers  by  the  sound  of  his 
own  voice,  of  that  of  the  surgeon,  or  by  the 
movement  of  his  tongue  and  lips,  that  his 
hearing  has  been  suddenly  improved." 

It  is  advisable,  when  there  remains 
only  a  very  narrow  ring  of  the  natural 
membrane,  to  cut  the  artificial  one  a  lit- 
tle larger,  so  that  its  edges  may  turn 
slightly  backwards  when  it  is  introduced. 
I  have,  however,  sometimes  found  that  a 
portion  of  membrane,  cut  to  the  shape  of 
the  aperture,  but  a  little  larger  in  size, 
and  applied  directly  to  the  ruptured  spot, 
has  answered  better  than  when  the  whole 
surface  has  been  covered.  At  first  the 
artificial  membrane  should  he  worn  only 
for  an  hour  or  two  or  even  a  shorter  time, 
daily,  and  should  be  discontinued  for  a 
time  if  any  irritation  arise.  It  should  be 
removed  at  night. 

Polypi.— These  growths  ma}r,  for  prac- 
tical purposes,  be  divided  into  cellular 
and  fibroid,  according  to  the  density  of 
their  structure,  and  the  corresponding 
difficulty  of  eradicating  them  ;  some  of 
the  more  dense  of  the  latter  also  bleeding 
very  considerably  when  removed.  But 
minute  examination  reveals  considerable 
complexity  of  structure  in  some  of  these 
formations,  and  there  is  an  accumulating 
body  of  evidence  that  their  structure  varies 
definitely  according  to  the  surface  from 
which  they  spring,  and  that  those  which 
arise  from  the  meatus,  or  from  the  walls  of 
the  tympanum,  possess  a  corresponding 
glandular  structure  which  is  wanting  in 
those  which  spring  from  the  outer  surface 
of  the  membrana  tympani.  Their  most 
frequent  seat,  in  my  experience,  is  the 
inner  wall  of  the  tympanum,  the  mem- 
brane being  ruptured  ;  but  it  is  important 
to  remember  that  they  may  form  within 
the  tympanum  without  the  existence  of 
any  perforation.  In  this  case  the)'  may 
either  cause  the  membrane  to  give  Avay, 
and  literally  grow  through  it,  or  at 
least  appear  to  do  so,  or  they  may  remain 
within  the  cavity,  giving  rise  to  great  ir- 
ritation, and  require  treatment  by  inci- 
sion. In  one  such  case  (see  Clinical  So- 
ciety's Transactions,  vol.  ii.),  a  polypus 
nearly  as  large  as  a  pea  was  evacuated, 
with  entire  relief,  having  apparent^  be- 
come detached,  and  acting  as  a  foreign 
body.  Twice,  in  post-mortem  examina- 
tions, I  have  found  small  polypi  growing 
from  the  inner  surface  of  the  membrana 
tympani.  Kext  to  the  exposed  tympanic; 
wall  the  most  frequent  seat  of  polypi  is 
the  inner  part  of  the  meatus,  and  then 
the  external  surface  of  the  membrane. 
Whatever  their  seat  and  nature  they  re- 
quire essentially  the.  same  treatment,  viz., 
the   soothing   of  any  irritation  ;   the  re- 


moval, as  far  as  practicable,  of  all  accu- 
mulated discharge ;  the  eradication  of 
the  growth,  and  restoration  to  a  perfectly 
healthy  state,  of  the  surface  from  which  it 
sprang.  For  the  first  purpose,  if  any  means 
are  necessary,  leeches,  a  few  small  blisters, 
and  lotions  of  diluted  liq.  plumbi  are  the 
best;  the  second  may  be  effected  by  syring- 
ing with  alkaline  solutions,  forcing  them 
through  the  tympanum  if  a  perforation 
exists,  and  by  the  nose  douche,  or  the  pa- 
tient drawing  or  syringing  through  the 
nostrils  a  solution  of  soda  (gr.  x  ad  gj). 
[Drawing  fluids  through  the  nostrils,  or 
passing  them  through  by  means  of  strong 
syringing  or  the  nasal  douche  from  too 
high  an  elevation,  is  now  considered  by 
aurists  to  be  attended  with  great  risk  of 
injury  to  the  ears.  The  surface  of  the 
fluid  in  the  nasal  douche  should  never  be 
higher  than  the  forehead  of  the  patient : 
should  it  be  elevated  above  this,  the  fluid 
easily  passes  into  the  tympanic  cavity 
through  the  Eustachian  tube.]  For  the 
removal  of  the  polypus,  if  it  be  of  any 
size,  I  prefer  Sir  W.Wilde's  snare,  armed 
not  with  wire,  but  with  the  gimp  used  by 

Fig.  287. 


Forceps  for  extracting  small  polypi. 

anglers.  This  is  much  less  fragile,  and 
less  painful.  The  polypus  may  generally 
be  thus  cut  through  close  to  its  root. 
When  too  small  to  be  grasped  by  the 
snare,  Mr.  Toynbee's  ""lever  ring  for- 
ceps," consisting  of  two  small  rings 
closed  by  a  movable  canula,  or  that  here 
depicted,  are  both  very  efficient. 
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[Removal  of  polypi. — When  polypi  arc 
attached  to  the  deeper  parts  of  the  audi- 
tory canal  or  to  the  memhrana  tympani, 
or  if  they  protrude  through  perforations 
in  the  latter,  from  the  tympanic  cavity, 
they  cannot  he  removed  unless  a  slender 
form  of  Wilde's  snare  is  used.  The  ori- 
ginal Wilde's  snare,  if  not  too  bulky,  will 
be  found  perfectly  efficient  for  the  removal 
of  polypi  from  the  outer  part  of  the  audi- 
tory canal.     But  this  instrument   in   its 


Fig.  288 


original  and  bulky  form  cannot  be  used 
without  great  pain  to  remove  a  polypus 
from  the  neighborhood  of  the  membrana 
tympani.  The  diameter  of  the  canal  at 
this  point  is  about  10  mm.  If  this  space 
is  crowded  by  even  a  small  polypus,  it  be- 
comes very  easy  to  understand  how  neces- 
sary a  slender  instrument  is,  if  success  is 
to  be  obtained.  To  replace  the  some- 
what clumsy  Wilde's  snare,  Dr.  C.  I. 
Blake,  of  Boston,  suggested  some  years 


Blake's  polypus  snare. 


ago,1  to  run  the  wire  forming  the  loop 
through  a  narrow  canula,  or  barrel,  in- 
stead of  on  each  side  of  a  thick  metallic 
bar.  The  canula,  which  may  be  of  silver 
or  of  steel,  should  not  be  more  than  1-1.50 
mm.  in  diameter,  for  the  narrower  the 
barrel,  the  more  light  is  allowed  to  enter 

\}  Letter's  Catalogue,  Vienna,  1869.] 


alongside  of  it,  from  the  reflector,  during 
an  operation.  The  instrument,  which  the 
editor  has  found  of  great  value,  is  given 
in  its  natural  size  in  Fig.  288. 

Dr.  Samuel  Sexton,1  of  New  York,  has 
further  improved   this  form   of  polypus 

['  See  further,  American  Journal  of  Otology, 
vol.  ii.,  p.  298.] 
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snare  by  giving  the  wire  "three  abrupt 
turns  through  notches  cut  rather  deeply 
in  the  slide  for  its  reception."  See 
Fig.  289. 

These  instruments  can  be  introduced 
into  the  auditory  canal,  under  good  illu- 
mination from  a  forehead-mirror — but  not 
otherwise — and  the  polypus  easily  caught 
in  the  loop.  By  steady  constriction  the 
polypus  is  detached  from  its  pedicle,  and 
then  removed  with  the  instrument.  These 
improved  and  small  instruments  are  easily 
efficient,  when  the  ordinary  Wilde's  snare 
could  not  be  even  introduced,  on  account 
of  its  large  size,  as  far  as  the  fundus  of  the 
auditory  canal.  The  pain  felt  in  an  ope- 
ration for  the  removal  of  an  aural  poly- 
pus is  caused  by  the  touching  and  abrasion 
of  the  walls  of  the  canal,  the  growth 
having  no  sensibility.  The  smaller  the 
instrument,  therefore,  the  less  the  likeli- 
hood of  touching  the  wall  of  the  canal.] 

After  a  polypus  of  long  standing  has 
been  removed,  it  frequently  happens  that 
large  masses  of  old,  half  dried  offensive 
discharge  are  exposed,  and  may  be  re- 
moved "by  the  syringe,  or  the  surface  is 
found  covered  with  dense  layers  of  epi- 
dermis requiring  a  prolonged  use  of  alka- 
line lotions  to  soften  them.  When  this  is 
the  case  the  removal  of  the  growth  often 
gives  relief  to  very  distressing  symptoms. 

But  after  this  has  been  done  the  real 
treatment  of  the  case  commences  :    for, 
as  a  rule,   no  sooner   is   a  polypus   re- 
moved than  it  begins  at  once  to  repro- 
duce itself,  and  the  only  means  that  can 
be  relied  upon  to  prevent  this  are  to  apply 
caustics,  and  afterwards  other  astringent 
or  drying  substances,  keeping  the  tympa- 
num sedulously  free  from  collections  of  dis- 
charge, until  a  perfectly  healthy  state  of 
the  surface  is  induced.   Without  carrying 
this  process  thoroughly  to  a  conclusion, 
to  remove  a  polypus,  unless  for  temporary 
relief,  is  to  inflict   useless  pain.       Liq. 
plumbi,  applied  by  a  camel's-hair  brush 
daily  for  a  few  da}7s  before  the  caustic, 
greatly  diminishes  the  pain.      Chloroace- 
tic  acid,  potassa  fusa,  carefully  guarded, 
chromic  acid,   or  chloride   of   zinc,    are 
good  caustics.     Nitrate  of  silver  is  excel- 
lent in  the  later  stages.     The  caustic  is 
best  applied  daily  until  a  decided  effect  is 
produced,  this  being  by  far  the  least  pain- 
ful and  tedious  mode  of  using  it.     [All  of 
these  powerful  caustics  are  to  be  applied 
in  small  quantities  directly  to  the  diseased 
spot,  i.  e.,  either  to  the  granulations  or  the 
cut  surface  of  the  pedicle  of  a  polypus, 
by  means  of  cotton  twisted  on  the  rough- 
ened  end  of  the  cotton  holder.      They 
must  never  be  dropped  into  the  ear  with 
the  hope  that  they  may  find  their  way  to 
the  diseased  spot.]      At  the  same  time,  a 
lotion   of  perchloride   of  mercury  (gr.  i 
ad  sj)  with  tinct.  opii  Tftv-x  should  be 


used  twice  a  day ;  the  Eustachian  tube, 
if  closed,  should  be  made  pervious ;  and 
if  the  membrane  be  perforated,  a  syring- 
ing from  the  meatus  through  the  nostril 
practised  frequently,  as  above  described, 
unless  it  be  contra-indicated.  When  the 
root  of  the  polypus  shows  manifest  signs 
of  disappearing  we  can  often  substitute 
for  the  caustic  the  undiluted  liq.  plumbi, 
or  the  powdered  talc.  By  these  means 
polypi  of  the  largest  size  and  most  obsti- 
nate character  may,  so  far  as  my  recent 
experience  extends,  always  be  entirely 
eradicated,  and  the  tendency  to  their  re- 
production destroyed  ;  or,  if  there  be  any 
exception,  it  is  in  some  rare  cases  of  the 
densest  and  most  vascular  form  of  fibrous 
polypus,  in  which  the  use  of  caustic  re- 
sults in  a  drying  up  rather  than  a  total 
removal  of  the  mass.  The  time  occupied 
in  the  entire  procedure  varies  from  three 
weeks  to  three  or  four  months.  It  is  de- 
sirable not  to  commence  it  except  with  a 
thorough  understanding  on  the  patient's 
part  of  its  tediousness,  and  unless  com- 
pleted, its  uselessness  ;  but  I  have  not 
known  any  one  who  persevered  regret  the 
trouble.  The  sui'geon  should  remember 
that  these  growths  are  very  often,  prob- 
ably most  often,  multiple,  and  this  from 
the  very  commencement.  I  have  syringed 
from  a  child's  ear  four  distinct  minute 
polypi,  each  one  evidently  a  separate 
growth. 

Instead  of  removal,  injection  into  the 
substance  of  the  polypus  of  a  few  drops 
of  liq.  ferri  perchloridi  has  been  prac- 
tised with  success,  but  I  have  not  suffi- 
cient experience  to  speak  positively  of  its 
results.  Before  removal  the  soft  and  sen- 
sitive texture  may  be  deadened  by  a  few 
applications  of  liq.  plumbi  in  which  mor- 
phia has  been  dissolved  ;  and  I  have  some- 
times caused  sloughing  of  one  of  the 
softer  kind,  when  removal  was  refused, 
by  pressing  into  its  substance  a  fragment 
of  nitrate  of  silver.  But  the  pain  of 
treatment  by  caustics,  of  course,  greatly 
exceeds  that  of  the  snare. 

Granulations  on  the  surface  of  the  mem- 
brana  tympani  are  not  uncommon,  either 
with  or  without  perforation.  Their  treat- 
ment is  essentially  that  of  the  root  of  a 
polypus,  but  their  presence  almost  cer- 
tainly indicates  disease  within  the  tym- 
panum, the  treatment  of  which  is  of  the 
I  chief  moment.  Very  frequently  the  mem- 
!  brarie  demands  incision. 

[Granidations  treated  by  alcohol. — Prof. 
I  Adam  Politzer,  of  Vienna,  has  claimed 
;  for  absolute  alcohol  the  power  of  quickly 
and  painlessly  destroying  polypoid  granu- 
lations and  the  pedicles  of  true  polypi  in 
the  ear.1     The  usefulness  of  absolute  al- 

['  Wiener  Med.  Woclienschrift,  No.  31, 
1880.] 
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cohol  is  based  on  its  astringent  and  co- 
agulating power.  When  used  to  destroy 
granulations  in  the  ear,  ten  to  fifteen 
drops  may  be  instilled  into  the  meatus 
and  allowed  to  remain  in  the  ear  ten  min- 
utes. This  application  may  produce  at 
first  a  sensation  of  heat  or  burning,  but 
after  a  few  applications  have  been  made, 
this  sensitiveness  passes  off.  Its  use  is 
entirely  free  from  danger  so  long  as  the 
patient's  head  is  not  brought  too  near  a 
tire  or  a  lighted  lamp,  and  may  be  em- 
ployed very  conveniently  by  the  general 
practitioner.  When  absolute  anhydrous 
alcohol  cannot  be  obtained,  strong  spirits 
of  wine  may  be  employed.  It  must  not 
be  understood  that  this  is  the  most  effi- 
cient of  the  astringents  and  caustics  in 
use  among  specialists,  but  its  use  does  not 
demand  special  instruments  or  skill,  and 
thus  is  available  to  the  general  practi- 
tioner.] 


Affections  of  the  Eustachian 
Tube. 

The  ordinary  condition  of  the  Eusta- 
chian tube,  as  shown  by  Mr.  Toynbee, 
appears  to  be  that  of  closure  by  the  appo- 
sition of  its  walls.  It  is  opened  by  the 
tensor  palati  during  the  act  of  swallow- 
ing, and  probably  at  all  times,  when  in  a 
healthy  state,  permits  the  gradual  escape 
from  the  tympanum  of  fluids  as  well  as  of 
air.  That  it  is  not  permanently  open  is 
shown  by  the  effect  of  inflating  the  tym- 
panum with  closed  mouth  and  nostrils, 
the  feeling  of  distension  within  the  ear 
produced  by  which  only  gradually  sub- 
sides unless  the  act  of  swTallowing  be  per- 
formed, when  it  disappears  at  once.  If 
this  experiment  be  made  by  a  healthy 
person  while  the  surgeon  keeps  his  eye 
fixed  upon  the  membrana  tympani,  that 
membrane  may  be  seen  to  yield  slightly 
to  the  pressure  of  the  air,  assuming  a 
less  concave  position,  which  is  retained 
for  a  time,  even  while  the  natural  respira- 
tion is  carried  on.  If  the  act  of  swallow- 
ing be  now  performed,  the  membrane 
may  be  seen  to  fall  back  at  once  to  its 
normal  position.  Similar  effects  are  said 
to  be  experienced  during  a  descent  in  a 
diving-bell.  In  addition  to  these  facts, 
certain  symptoms  which  attend  an  open 
condition  of  the  Eustachian  tube,  first  de- 
scribed by  Dr.  Jago,  of  Truro,  give  evi- 
dence in  the  same  direction.  This  affec- 
tion is  attended  with  a  buzzing  noise, 
and  an  unnaturally  vivid  hearing  of  all 
sounds  which  have  their  origin  in  the  pa- 
tient's own  mouth,  throat,  or  stomach,  to 
such  an  extent  as  greatly  to  interfere 
with  the  hearing  of  external  sounds. 
There  is  at  the  same  time  a  feeling  of 
discomfort  in  the  throat,  which  the  pa- 


tient endeavors  to  relieve  by  repeated 
acts  of  swallowing.  The  cause  of  this 
condition  appears  to  be  some  state  of  the 
throat,  but  of  what  character  is  not  clear; 
perhaps  some  irritation  keeping  the  mus- 
cles attached  to  the  Eustachian  tube  in  a 
state  of  spasmodic  action.  The  symp- 
toms occur  most  frequently  during  catar- 
rhal affections.  For  the  most  part  they 
are  intermittent,  the  restoration  of  the 
natural  apposition  of  the  walls  of  the 
tube  removing  them  at  once.1 

Much  more  frequent  and  more  serious 
is  the  opposite  affection,  obstruction  of  the 
Eustachian  tube.  This  condition  may  be 
due  to  various  causes  ;  thickening  of  the 
mucous  membrane  of  the  fauces  or  tym- 
panum, or  relaxation  of  the  fauces,  appear 
to  be  the  most  frequent.  Stricture  of  the 
osseous  walls  of  the  tubes  occurs  some- 
times, though  rarely  ;  firm  membranous 
adhesions  are  occasionally  found  com- 
pletely closing  it,  and  accumulations  of 
mucus  no  doubt  have  a  similar  effect.  It 
is  questionable  whether  enlargement  of 
the  tonsils  can  cause  obstruction  of  the 
tubes.  In  reference,  therefore,  to  the 
question  of  the  removal  of  these  glands  in 
cases  of  deafness  dependent  on  the  condi- 
tion of  the  throat,  there  seems  to  be  no 
reason  for  departing  from  the  rule  that  if 
their  removal  is  desirable  on  general 
grounds,  that  is,  if  they  are  interfering 
with  respiration  and  injuring  the  health, 
they  should  be  excised,  and  not  other- 
wise ;  unless,  perhaps,  in  cases  in  which 
other  means  have  failed,  when  the  chance 
of  benefit  to  the  hearing  may  be  weighed 
against  that  of  injury  to  the  patient  from 
their  loss.  The  slight  loss  of  blood  at- 
tending their  excision  may  perhaps  have 
a  beneficial  influence. 

The  diagnosis  of  obstruction  of  the  Eu- 
stachian tube  may  be  made  by  inspection 
of  the  membrana  tympani,  and  by  the 
use  of  the  otoscope.  This  instrument  is 
a  flexible  tube,  one  end  of  which  is  to  be 

1  It  lias  been  recently  shown  by  Dr.  Riidin- 
ger,  of  Munich,  that  the  Eustachian  tube  con- 
sists of  two  portions,  the  narrow  and  slit-like 
tube  being  seen,  on  section,  to  terminate 
above  in  a  kind  of  a  hook ;  i.  e.,  a  small  cir- 
cular canal  runs  along  the  superior  border  of 
the  flat  one.  It  has  been  argued  that  this  is 
always  open,  but  the  question  seems  not 
practically  important,  the  interchange  of  air 
by  means  of  it  being  at  least  very  slow.  That 
there  is  a  muscle  which  closes  as  well  as  one 
which  opens  the  Eustachian  tube  is  indicated 
by  many  phenomena  of  disease  ;  perhaps  es- 
pecially by  the  effects  of  local  irritants  which 
tightly  close  it.  Sulphate  of  zinc,  e.  g., 
syringed  along  it,  makes  it  for  a  time  quite 
impervious.  Dr.  Von  Troeltsoh  (Archiv  fur 
Ohrenheilkunde,  vol.  i.,  p.  15)  has  argued 
from  anatomy  that  the  tensor  palati  alone 
opens  the  tube,  the  levator  serving  to  close  it. 
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inserted  into  the  ear  of  the  surgeon,  and 
the  other  into  that  of  the  patient,  while 
the  latter,  closing  the  mouth  and  nostrils, 
either  makes  a  forcible  expiration  or  per- 
forms the  act  of  swallowing.  If  the  Eus- 
tachian tube  be  pervious,  the  air  will 
almost  always  be  heard  (after  some  prac- 
tice) to  pass  into  the  ear  during  one  or 
other  of  these  operations.  The  sound 
that  results  when  the  organ  is  in  its  nor- 
mal state  is  a  peculiar  thud,  somewhat 
like  the  striking  of  a  bullet  against  a  tar- 
get, heard  at  a  great  distance,  or  like  the 
blowing  suddenly  into  a  small  bag  of  sil- 
ver paper.  When  disease  is  present  this 
sound  may  be  variously  modified ;  a 
creaking  or  whistling  may  be  heard  if  the 
Eustachian  tube  be  narrowed  by  thicken- 
ing of  its  lining  membrane  ;  a  "gurgling" 
indicates  the  presence  of  mucus  or  other 
fiuid  within  the  tube  or  tympanum.  It  is 
seldom  the  case  that  if  the  Eustachian  tube 
be  pervious  no  sound  is  audible,  when 
the  patient  has  learnt  rightly  to  make 
the  experiment ;  and  if  neither  any  sound 
can  be  heard  nor  any  movement  of  the 
membrana  ty  mpani  seen  during  the  actions 
above  described,  and  the  other  symptoms 
agree,  obstruction  of  the  tube  may  be 
confidently  inferred.  But  the  appearance 
of  the  membrana  tympani  also,  in  these 
cases,  is  very  characteristic.  Whether  it 
be  due  to  absorption  of  the  air  within 
the  tympanum,  when  it  is  not  freely  re- 
newed, or  to  any  other  cause,  the  mem- 
brana tympani  always,  when  the  Eusta- 
chian tube  is  permanently  closed,  becomes 
more  concave  than  natural,  as  if  drawn  or 
pressed  in  towards  the  cavity  of  the  tym- 
panum. It  becomes  at  the  same  time  of 
a  dull  color,  and  frequently  somewhat 
opaque,  the  bright  spot  on  its  surface  be- 
ing indistinct  and  diffused.  This  condi- 
tion of  the  membrane  may  be  distinguished 
from  the  results  of  inflammation  by  the 
more  decided  concavity,  without  irregu- 
larity, and  the  absence  of  congestion  or 
thickening. 

The  history  also  is  characteristic  of  the 
disease.  The  deafness  has  for  the  most 
part  arisen  gradually,  without  any  con- 
siderable amount  of  pain,  and  after  re- 
peated attacks  of  cold  or  sore  throat. 
Often  the  hearing  will  have  been  suddenly 
restored  at  various  periods  after  a  loud 
crack  or  report  in  the  ear,  and  gradually 
lost  again. 

Obstruction  of  the  Eustachian  tube  from, 
thickening  of  the  mucous  membrane  of  the 
fauces. — This  affection  is  more  frequent 
before  than  after  middle  age  (the  deafness 
of  advancing  years  being  more  connected 
with  morbid  conditions  of  the  tympanum); 
and  it  is  especially  common  in  scrofulous 
or  otherwise  unhealthy  children.  The 
appearance  of  these  latter  patients  very 


often  at  once  betraj'S  the  nature  of  the 
malady  ;  there  is  a  fulness  about  the  back 
part  of  the  jaw,  and,  especially  when  the 
tonsils  are  also  enlarged,  they  have  a 
peculiar  expression  of  countenance,  aris- 
ing from  the  mouth  being  kept  slightly 
open  to  aid  in  respiration.  They  are  also 
apt  to  snore  when  asleep.  The  deafness 
in  these  cases  is  considerable,  the  patient 
requiring  to  be  spoken  to  in  a  distinct 
voice  within  a  yard  or  two.  A  "  stuffing' ' 
in  the  ears,  and  more  or  less  tinnitus,  are 
generally  complained  of.  The  mucous 
membrane  of  the  fauces  is  generally  red 
and  tumid.  The  treatment  indicated  is 
to  restore  the  health,  to  remove  collections 
of  mucus  in  the  fauces,  and  to  reduce  the 
thickened  membrane.  But  besides  these 
means  it  is  desirable,  with  very  few  if 
any  exceptions,  to  take  advantage  of  a 
proceeding  beautiful  for  its  simplicity  and 
invaluable  for  its  results,  introduced  by 
Dr.  Adam  Politzer,  of  Vienna,  as  a  means 
of  opening  a  closed  Eustachian  tube  with- 
out having  recourse  to  the  catheter. 
Taking  advantage  of  the  natural  opening 
of  the  tube  during  the  act  of  swallowing, 
Dr.  Politzer  suggested  that  air  should  be 
forcibly  blown  into  the  upper  part  of  the 
pharynx  by  the  surgeon,  while  the  patient 
swallows  with  closed  mouth  and  nose. 
This  is  very  easily  effected,  either  by 
means  of  an  India-rubber  bag,  or  by  a 
tube  through  which  the  surgeon  may 
blow.  Eirst  directing  the  patient  to  take 
a  little  water  in  the  mouth,  and  to  swallow 
it  with  closed  mouth  at  a  given  signal, 
the  surgeon  next  introduces  into  one  of 
his  nostrils  the  nozzle  of  the  elastic  bag 

Fig.  290. 


Politzer's  method  of  opening  the  Eustachian  tube. 

(best  ending  in  a  piece  of  elastic  tube), 
and  at  the  same  time  that  the  patient 
swallows  he  forces  the  air  powerfully  into 
the  nose.  Unless  the  obstruction  be  very 
great  the  air  is  almost  sure  to  pass  freely 
up  the  tube,  and  if  the  surgeon  uses  an 
otoscope  (a  simple  piece  of  elastic  tubing 
eighteen  inches  long  is  the  best)  he  will 
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hear  it  enter  the  tympanum.  A  loud 
clapping  sound  is  sometimes  heard,  and 
is  almost  a  certain  indication  of  a  restora- 
tion of  the  hearing ;  at  other  times  the 
sounds  are  ohscure  or  decidedly  moist, 
indicating  fluid  within  the  tympanum, 
and  the  effect  is  slighter,  or  null.  These 
cases  helong  to  disease  of  the  tympanum. 
If  on  the  other  hand  the  only  or  chief 
abnormal  condition  has  been  the  closure 
of  the  tube,  the  effect  is  most  striking,  and 
to  the  patient  often  most  startling.  In 
confirmed  cases  it  is  desirable  to  repeat 
this  proceeding  more  or  less  frequently, 
and  it  often  suffices,  combined  with  gen- 
eral treatment ;  and  especially  with  the 
use  of  a  solution  of  soda  or  common  salt, 
drawn  or  syringed  through  the  nostrils,  as 
before  described.1  For  bracing  up  the 
thickened  membrane.  I  prefer  to  nitrate  of  j 
silver,  etc.,  dried  alum,  powdered  and 
blown  into  the  angle  behind  the  tonsil 
through  a  curved  glass  tube.  An  adult 
can  quite  easily  draw  in  the  powder  for 
himself,  by  sucking  through  the  tube. 
The  alkaline  solution  through  the  nostril, 
combined  with  the  powdered  alum  thus 
applied,  is  a  very  efficient  plan  of  treat- 
ment. Sometimes,  but  rarely,  a  leech  or 
two  applied  beneath  the  ears,  or,  by 
means  of  a  tube,  to  the  nasal  mucous 
membrane  on  the  affected  side,  or  in  both 
these  situations  at  once,  are  desirable 
at  the  commencement  of  the  treatment. 
[Leeching  will  prove  of  no  avail  in  any 
stage  of  ear  disease,  excepting  the  early 
one  of  otitis  media  acuta,  and  in  the 
opinion  of  the  editor  a  leech  should  never 
be  applied  to  the  nasal  mucous  membrane.] 
Stimulating  and  astringent  gargles  or 
inhalations  may  also  be  used  if  necessary. 
Frictions  around  the  throat,  either  with 
salt  and  water  or  with  stimulating  lini- 
ments which  may  contain  salts  of  iodine, 
will  of  course  be  recommended,  together 
with  ample  exercise  in  the  open  air,  and 
cold  or  tepid  sponging.  Tonics  are  often 
indicated,  especially  in  children  ;  the  acid 
mixture  of  iron  and  sulphate  of  magnesia 
is  the  form  that  I  prefer.  The  Eustachian 
tube  may  also  be  obstructed  by  thicken- 
ing of  the  membrane  lining  its  tympanic 
orifice,  as  a  result  of  chronic  inflammation 
within  the  tympanum. 

Relaxation  of  the  mucous  membrane  of  the 
fauces  will  also  produce  closure  of  the 
Eustachian  tubes.  This  condition  is  dif- 
ferent from  that  of  thickening,  and  occurs 
in  a  different  class  of  patients.  It  is  met 
with  only  in  adults  ;  chiefly  in  persons  in 
weak  health,  and  suffering  under  general 
relaxation  of  the  system.  Those  who 
smoke   to  excess  are  especially  liable  to 

[]  The  reader  is  referred  to  page  190,  in  or- 
der to  see  the  possible  dangers  attending  such 
treatment.] 


deafness  from  this  cause.  The  lining 
membrane  of  the  throat  is  pale  and  mot- 
tled, the  uvula  is  elongated.  The  mem- 
brana  tympani  presents  the  characteristic 
dull  and  concave  appearance.  General 
bracing  and  tonic  measures,  with  stimu- 
lating and  astringent  applications  to  the 
fauces  and  the  orifices  of  the  tubes,  and 
the  abandonment  of  any  practices  injuri- 
ous to  health,  will  effect  a  cure. 

The  Eustachian  tube  may  also  be  ob- 
structed by  stricture  of  its  bony  walls. 
Two  cases  are  reported  by  Mr.  Toy n bee. 
The  same  effect  may  be  produced  by  effu- 
sions of  fibrin  uniting  its  surfaces  by 
firmly  organized  tissue.  In  such  cases  as 
these  the  chief  point  would  be  to  make 
an  accurate  diagnosis,  and  to  avoid  sub- 
jecting the  patient  to  useless  treatment. 
The  exploration  of  the  canal  by  an  elastic 
sound  would  of  course  be  necessary. 

Among  the  rarer  causes  of  obstruction 
of  these  tubes  may  be  mentioned,  on  the 
authority  of  Sir  W.  Wilde,  foreign  bodies; 
"the  most  remarkable  case  on  record  is 
that  in  which  an  ear  of  barley  was  dis- 
covered after  death  projecting  from  its 
guttural  orifice."  The  same  author  also 
mentions  that  he  has  seen  deafness  in- 
duced by  a  large  fleshy  nasal  polypus, 
which  passed  down  into  the  pharynx. 

In  cases  in  which  the  obstruction  of  the 
Eustachian  tube  will  not  yield  to  the 
means  prescribed,  recourse  must  be  had 
to  the  Eustachian  catheter,  the  use  of 
which  is  happily,  as  a  rule,  free  alike 
from  pain  and  danger.  The  patient  be- 
ing placed  in  an  easy  posture,  the  sur- 
geon, standing  on  his  right  side,  should 
take  the  catheter  lightly  between  his  fin- 
ger and  thumb  and  pass  it  gently  along 
the  floor  of  the  nostril  until  it  reaches  the 
pharynx.  [After  the  catheter  has  been 
thus  introduced  through  the  nose,  no 
other  form  of  inflation  should  be  prac- 
tised, for  fear  of  inducing  emphysema  of 
the  mucous  membrane  in  the  fauces  and 
about  the  larynx  ;  for  if,  in  the  introduc- 
tion of  the  catheter,  a  slight  abrasion  in 
the  mucous  membrane  of  the  naso-pha- 
r}mx  should  have  occurred,  emphysema 
might  then  ensue  on  any  kind  of  inflation 
of  these  parts.]  At  this  point  either  of 
two  methods  may  be  adopted  for  convey- 
ing it  to  the  opening  of  the  tube.  It  may 
be  carried  on,  its  point  still  turned  down- 
wards, until  it  reaches  the  posterior  wall 
of  the  pharynx,  and  then  it  may  be  drawn 
forwards  about  half  an  inch,  being  gently 
rotated  at  the  same  time  outwards  and 
upwards.  In  doing  this  it  will  for  the 
most  part  easily  slip  into  the  trumpet- 
shaped  orifice  of  the  tube,  and  may  be 
felt  to  be  embraced  by  its  walls.  Or  when 
the  point  of  the  catheter  has  arrived  at 
the  posterior  nares,  the  instrument  may 
be  gently  rotated  outwards  and  slightly 
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upwards,  and  carried  on  into  the  pharynx. 
In  this  way  it  maybe  passed  directly  into 
the  Eustachian  tube.  The  former  plan, 
however,  is  the  easier  ;  and  in  the  latter 
it  is  necessary  to  guard  against  entangling 
the  point  of  the  catheter  in  a  lacuna 
which  lies  directly  in  its  route.  No  bleed- 
ing should  follow  its  use,  unless  there  has 
been  unusual  resistance.  Air  may  now 
be  passed  into  the  tympanum,  either  by 
an  elastic  bag  or  by  means  of  a  flexible 
tube,  provided  at  one  end  with  a  mouth- 
piece, at  the  other  with  a  small  pipe 
fitting  into  the  end  of  the  catheter.  The 
otoscope  being  placed,  one  end  in  the  ear 
of  the  surgeon,  and  the  other  in  that  of 
the  patient,  the  air,  if  it  can  be  forced 
through  the  Eustachian  tube,  may  be 
heard  to  pass  into  the  tympanum  and 
strike  on  the  membrana  tympani.  The 
chief  sources  of  failure  in  passing  the 
Eustachian  catheter  are  two  :  first,  suffer- 
ing the  point  of  the  instrument  to  slip  up 
into  the  middle  meatus,  instead  of  sliding 
along  the  floor  of  the  lower;  and  secondly, 
not  drawing  it  far  enough  forward  again 
after  touching  the  posterior  wall  of  the 
pharynx.  In  other  words,  if  the  instru- 
ment is  wrongly  placed,  its  point  will  gene- 
rally be  either  too  high  up  or  too  far  in. 
Sometimes  it  happens  that  it  slips  some 
distance  down  the  pharynx  before  being 
stopped  by  contact  with  its  posterior 
wall,  and  in  this  case  requires  more  than 
the  average  withdrawing.  The  distance 
between  the  orifice  of  the  tube  and  the 
back  of  the  pharynx  is  perceptibly  greater 
in  men  than  in  women.  Besides  its  use 
in  closure  of  the  tube,  the  catheter  is  con- 
stantly in  requisition  for  the  efficient 
diagnosis  and  treatment  of  disease  within 
the  t3mipanum,  and  facility  in  its  applica- 
tion (which  is  not  difficult)  is  indispensa- 
ble to  any  who  wish  to  be  able  really  to 
relieve  this  class  of  affections.  A  very 
little  practice  on  the  recent  section  of  a 
skull  gives  all  the  skill  that  is  needed. 
The  best  form  of  catheter,  I  believe,  is 
that  constructed  of  vulcanite ;  various 
sizes  and  curves  are  desirable — the  latter 
ranging  from  a  very  slight  bend  of  the 
point  to  nearly  a  semicircle  of  an  inch  in 
diameter,  for  using  through  the  opposite 
nostril  in  case  that  on  the  affected  side 
should  be  impervious. 

The  only  proofs  that  the  catheter  lies 
fairly  in  the  tube,  are  hearing  the  air  pass 
along  the  tube,  or  introducing  a  bougie, 
or  observing  its  position  by  means  of  rhi- 
noscopy. The  latter,  however,  is  seldom 
required,  although  an  examination  of  the 
posterior  nares  and  orifice  of  the  tube  by 
means  of  the  mirror  has  added,  and  will 
no  doubt  add  more,  to  our  knowledge.  It 
has  exhibited,  for  example,  ulcers  of  the 
mouth  of  the  tube  and  incrustations  of 
thick  mucus  over  it,  necrosed  conditions 


of  the  adjacent  bone,  and  complete  oblite- 
ration of  the  orifice. 

If  air  cannot  be  passed  into  the  tympa- 
num by  means  of  the  catheter,  the  tube 
may  be  opened  by  bougies.  This  pro- 
ceeding is  attended  with  a  certain  amount 
of  pain,  but  with  due  caution  it  is  free 
from  serious  danger,  and  by  means  of  it 
very  many  otherwise  incurable  cases  of 
deafness  may  be  perfectly  relieved.  It  is 
remarkable,  indeed,  how  dense  and  how 
confirmed  strictures  of  the  tube  may  by 
perseverance  be  thus  thoroughly  and  per- 
manently overcome.  Often,  indeed,  one, 
or  at  most  three  or  four,  introductions  of 
a  thin  and  very  elastic  bougie  will  suffice  ; 
but  in  other  cases  I  have  known  a  perse- 
verance in  their  use,  extending  over  many 
months,  completely  successful  at  last,  and 
hearing  restored  with  almost  absolute 
perfection,  where  it  had  been  absent  for 
twenty  years.  In  this  case  there  existed 
also  a  collection  of  mucus  within  the  tym- 
panum, for  which  the  membrane  had 
been  incised  more  than  once,  with  only 
temporary  benefit.  When  a  stricture  of 
great  densit}'  exists,  it  is  requisite  to  have 
recourse,  very  carefully,  to  whalebone 
bougies,  and  to  laminaria,  which  may  be 
suffered  to  remain  in  the  tube  five  or  ten 
minutes,  the  catheter  and  bougie  being 
then  withdrawn  together.  Two  cases  of 
laminaria  bougies  breaking  off  in  the  tube, 
are  recorded  by  a  German  pl^sician,  but 
the  fragments  soon  came  away,  leaving  no 
ill  effects.  I  have  never  found  such  an 
accident  in  the  least  degree  threatened. 
But  even  in  spite  of  care,  slight  abrasion 
of  the  mucous  membrane  will  sometimes 
occur,  and  then  if  air  be  forcibly  injected 
it  becomes  extravasated  in  the  cellular 
tissue,  and  causes  a  swelling  which  natu- 
rally alarms  the  patient.  With  the  least 
prudence,  however,  this  accident  is  never 
formidable.  The  air  is  entirely  absorbed 
in  a  day  or  two,  and  after  a  fortnight's 
rest,  the  treatment  may  be  quite  safely 
proceeded  with.1  An  excellent  addition 
to  the  use  of  bougies  is  to  introduce 
through  the  ordinary  catheter  another 
very  small  elastic  one  (capable  of  entering 
the  tympauum  through  a  normal  tube)  as 
far  as  it  can  be  passed,  and  then  to  sy- 
ringe through  it,  with  moderate  force,  a 
strong  alkaline,  or  weak  caustic  solution 
— using  as   it   were   hydraulic  pressure. 

1  It  is  my  impression  that  a  case  of  death, 
after  using  the  air-press,  which  made  a  great 
sensation  in  London  some  thirty  years  ago, 
and  helped  to  throw  Eustachian  catheterism 
into  very  undeserved  ill-repute,  was  due  to 
extravasated  air  obstructing  the  larynx  ;  but 
this  cannot  be  made  certain,  and  the  evidence 
proves  that  the  air  was  injected  in  a  most 
rash  and  violent  way,  and  apparently  was 
entrusted  to  hands  quite  unskilled. 
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The  inflation  by  Politzer's  bag  should  be 
used  concurrently ;  and  by  degrees  a 
stricture  that  at  iirst  seemed  hopeless  will 
yield.  When  air  has  at  length  reached 
the  tympanum,  a  few  drops  of  a  solution 
of  nitrate  of  silver  _(gr.  ij-vj  ad  gj) 
should  be  carefully  syringed  into  it,  and 
this  may  be  repeated  at  intervals  of  two 
or  three  days  if  necessary,  and  if  no  severe 
pain  ensues.  [The  introduction  of  any 
fluid  medicament,  and  especially  nitrate 
of  silver,  into  the  tympanic  cavity,  through 
the  Eustachian  catheter,  is  now  aban- 
doned by  those  of  largest  experience,  be- 
cause of  its  great  likelihood  to  induce 
severe  inflammation  of  the  mucous  mem- 
brane in  the  tube  and  tympanum.]  The 
tube  after  a  time  remains  pervious.  In 
bad  cases  a  daily  introduction  of  the  bou- 
gie is  required  ;  but  it  is  needless  to  say 
that — unless  in  exceptional  cases — neither 
this  nor  any  other  severe  or  prolonged 
treatment  to  the  tympanum  should  be 
carried  out  unless  the  symptoms  indicate 
that  the  nervous  function  is  tolerably 
well  maintained. 

In  syphilitic  affections  of  the  throat  the 
Eustachian  tube  will  sometimes  become 
obstructed,  but  apparently  much  less  fre- 
quently than  might  have  been  expected. 
Such  cases  seem  "to  do  perfectly  well  under 
a  rational  combination  of  the  general  and 
the  local  treatment. 


Affections  of  the  Tympanum  and 
Mastoid  Cells. 

During  the  last  few  years  considerable 
light  has  been  thrown  upon  some  of  the 
affections  of  the  tympanum.  Among 
other  points  the  diagnosis  between  deaf- 
ness depending  upon  tympanic  or  nerve 
lesions  has  been  greatly  advanced.  The 
chief  means  of  distinction  is  the  tuning- 
fork,  used  in  certain  ways ;  the  only 
drawback  to  its  value  being  the  fact  that 
a  certain  number  of  persons,  otherwise  of 
good  hearing,  are  unable,  or  almost  so,  to 
hear  it  when  placed  upon  the  head. 
Allowing  for  this  circumstance,  which  is 
not  often  of  consequence,  the  following 
propositions  may  be  laid  down  : — 

1.  That  in  a  normal  state  a  tuning-fork 
is  heard  before  the  meatus  after  it  has 
ceased  to  be  heard  on  the  vertex. 

2.  That  when  placed  on  the  vertex,  it 
is  heard  more  plainly  when  the  external 
meatus  is  closed. 

3.  Consequently  when  one  meatus  alone 
is  closed,  the  tuning-fork  is  heard  most 
plainly  in  the  closed  ear. 

The  reason  of  this  fact  appears  to  be, 
that  the  sound  escapes  freely  through  the 
tympanum  and  meatus,  and  that  when  its 
passage  is  impeded  the  waves  are  reflect- 
ed and  affect  the  labyrinth  more  strongly. 


Consequently  in  cases  of  diseases  the  fol- 
lowing inferences  seem  justified  : — 

1.  In  cases  of  one-sided  deafness,  if  the 
tuning-fork,  when  placed  on  the  veil':;, 
is  heard  most  plainly  in  the  deaf,  or  more 
deaf  ear,  the  cause  is  seated  in  the  eon- 
ducting  apparatus;  if  it  is  heard  loudest 
in  the  better  ear,  the  cause  is  probably  in 
some  part  of  the  nervous  apparatus. 

2.  If,  on  closing  the  meatus,  the  tuning- 
fork  is  heard  decidedly  louder,  there  is  no 
considerable  impediment  to  the  passage 
of  sound  through  the  tympanum. 

3.  If  the  tuning-fork  is  heard  longer  on 
the  vertex  than  when  placed  close  before 
the  meatus,  the  cause  of  the  deafness  is 
in  the  conducting  media. 

4.  However  imperfectly  the  tuning-fork 
may  be  heard  when  placed  on  the  vertex, 
it  gives  reason  for  suspecting  only,  and  is 
not  proof  of,  a  nerve-affection. 

Other  conclusions  also  may  be  drawn 
from  the  use  of  the  tuning-fork,  but  they 
are  either  corollaries  of  the  foregoing,  or 
are  too  doubtful  to  be  of  real  value  in 
practice  ;  but  those  mentioned  are  of  the 
greatest  and  most  constant  practical  value. 
AVith  few  exceptions  they  enable  us  at 
once  to  distinguish  between  an  affection 
of  the  receptive  and  of  the  conducting 
portions  of  the  organ  ;  and  thus  relieve 
us  entirely  from  that  which  has  been  the 
great  difficulty  and  discouragement  in  the 
treatment  of  diseases  of  the  ear.  I  find 
it  a  good  routine  plan  of  examination  to 
note  in  respect  to  the  hearing,  (1)  the  dis- 
tance by  the  watch  ;  (2)  whether  watch 
heard  on  head  ;  (3)  how  long  the  tuning- 
fork  is  heard  on  the  vertex — whether  equal 
or  not  to  some  average  standard,  the  sur- 
geon's own  hearing  of  it,  for  example  ; 

(4)  whether  the  sound  is  heard  alike  on 
both  sides,  or  on  which  side  it  is  louder  ; 

(5)  the  effect  of  closing  each  meatus  ;  (6) 
whether  it  is  louder  on  the  vertex  or  be- 
fore the  meatus.  If  the  deafness  is  con- 
siderable, and  the  tuning-fork  indicates  a 
normal  condition  of  the  tympanum,  as, 
e.  (/.,  that  it  is  heard  longer  before  the 
meatus  than  on  the  vertex,  that  its  sound 
when  on  the  vertex  is  increased  by  closing 
the  meatus,  and  that  it  is  heard  best  on 
the  least  affected  side,  I  infer  a  "nerve" 
affection.  I  have  not  found  that  the  age 
of  the  patient  materially  affects  these  con- 
clusions. Of  course  when  thus  assigned 
to  the  nervous  system,  the  real  nature  of 
the  affection  remains  altogether  to  be  in- 
vestigated, and  it  may  in  many  cases  have 
its  real  seat  in  parts  altogether  distinct 
from  the  ear,  or  in  the  tympanum  itself, 
the  impaired  function  of  the  nerve  being 
entirely  secondary. 

[  Voice  as  a  test. — Vocal  sounds  are  the 
best  tests  for  hearing.  Vowels  are  en- 
dowed with  the  greatest  strength  of  tone, 
beino;  heard  and  understood  at  a  distance 
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at  which  all  consonants  are  inaudible. 
Thus  the  broad  A-sound  is  heard  360  paces, 
while  double  O  is  heard  the  least  dis- 
tinctly of  all  vowels,  viz.,  280  paces. 
Consonants  frequently  depend  on  accom- 
panying vowels  for  distinct  audibility. 
H  is  the  weakest  consonant  sound  pro- 
nounced without  an  attendant  vowel.  It 
is  lost  at  a  few  paces.  B  is  next  in 
strength,  Ba  being  heard  further  than 
Ha.  B  alone  is  heard  18  paces.  The  Ger- 
man Sch,  very  similar  to  the  English  Sh,  is 
heard  furthest  of  all  consonants,  200  paces. 

]STo  sound-unit  in  testing  hearing  has 
ever  been  instituted.  In  the  component 
sounds  of  speech  a  wide  range  of  tests  of 
different  intensities  and  pitch  is  offered 
to  the  aurist,  and  such  a  numerous  set  of 
tests  is  needed  in  order  to  discover  which 
sounds  are  best  heard  by  an  affected  ear. 
One  sound  is  not  sufficient  as  a  test,  be- 
cause an  ear  may  be  unable  to  hear  that 
particular  sound  but  comparatively  good 
for  hearing  others.  Hence  the  watch 
with  one  or  two  sounds  is  a  very  limited 
test,  both  on  account  of  their  unmusical 
nature  and  their  fewness.  Therefore,  in 
order  to  test  the  hearing  in  any  case, 
words  should  be  chosen  in  a  great  variety, 
and  repeated,  either  singly  or  thrown 
together  without  sense,  so  that  the  patient 
will  not  be  led  into  guessing  what  is  said 
by  the  context.] 

The  chief  diseases  to  which  the  tympa- 
num is  liable  are  inflammation  either  of 
its  mucous  membrane  or  osseous  walls, 
and  the  results  of  such  inflammation,  in 
the  form  of  effusions  or  adhesions  ;  rigidity 
of  its  lining  membrane  ;  deposits  within 
its  cavity  or  that  of  the  mastoid  cells  ; 
anchylosis  either  of  the  ossicula  to  each 
other  or  of  the  base  of  the  stapes  to  the 
fenestra  ovalis  ;  and  disconnection  of  the 
ossicula  from  each  other,  with  or  without 
caries. 

Acute  inflammation  of  the  mucous  mem- 
brane of  the  tympanum.— This  affection 
may  exist  in  very  various  forms,  from  that 
of  a  slight  degree  of  pain  in  the  ear  and 
deafness,  rapidly  subsiding,  to  that  of  a 
most  severe  and  dangerous  disease.  It 
may  occur  in  apparently  healthy  persons, 
and  is  then  generally  attributed  to  cold  ; 
it  often  accompanies  an  attack  of  catarrh. 
The  mildest  forms,  which  might  perhaps 
be  distinguished  under  the  name  of  con- 
gestion, are  characterized "  by  an  aching 
pain  felt  deeply  within  the  ear,  and  for 
the  most  part  by  noises  of  a  buzzing 
character  :  the  hearing  is  impaired,  but 
less  in  first  than  in  subsequent  attacks. 
The  membrana  tympani  maybe  found  on 
inspection  slightly  vascular,  and  either 
retaining  its  transparency,  or  dull  ;  the 
meatus  is  healthy.  Inflammation  of  the 
tympanum  is  rather  painful  ;  the  air 
enters  naturally,  or  with  a  slight  creaking 


sound.  This  affection  becomes  of  serious 
consequence  by  recurrence  ;  for  though 
the  attacks  may  soon  subside,  a  repetition 
of  them  seems  to  be  a  frequent  cause  of 
confirmed  deafness,  probably  by  producing 
thickening  and  rigidity  of  the  delicate 
mucous  lining  of  the  tympanum.  The 
object  to  be  aimed  at  in  the  treatment,  is 
to  subdue  entirely  the  immediate  symp- 
toms, and  to  guard  against  a  recurrence 
of  the  attacks.  The  former  of  the  objects 
may  be  attained  by  simple  antiphlogistic 
treatment  :  a  leech  or  two  below  the 
meatus,  a  stimulating  liniment,  or  a  small 
portion  of  blistering-paper  worn  nightly 
on  the  mastoid  process  for  a  short  time. 
Two  or  three  drops  of  warm  oil  may  be 
poured  into  the  meatus  night  and  morn- 
ing. [The  reader  is  referred  to  page  184 
for  learning  the  possible  bad  results  from 
using  oil  in  the  ear.]  Habitual  cold 
sponging  and  friction,  especially  around 
the  ears,  should  be  recommended  to 
patients  liable  to  this  affection  ;  and  care 
should  be  taken  to  keep  the  throat  in  a 
healthy  state.  It  is  desirable  to  pay 
especial  attention  to  preventive  measures 
in  all  these  cases,  since  they  present  to  us 
one  of  the  most  common  and  most  baffling 
forms  of  deafness  in  the  very  process  of  its 
formation.  It  would  probably  be  a  useful 
plan,  if  such  patients  inflated  the  tym- 
panum with  warm  vapor  every  evening  for 
some  days  after  an  attack  ;  and  neither  pa- 
tient nor  surgeon  should  be  content  unless 
the  full  normal  hearing  power  be  regained. 
It  is  very  seldom  that  persons  suffering 
under  deafness  care  to  continue  treatment 
until  hearing  is  complete,  since  a  certain 
imperfection  occasions  no  inconvenience  ; 
but  such  cases  as  these  might  well  form 
an  exception  to  the  rule. 

[It  is  now  fully  recognized  that  cold 
bathing,  either  in  fresh  or  salt  water,  as 
indulged  in  very  freely  in  the  open  air  in 
summer  time,  involves  some  danger  to  the 
ears.  The  injury  may  arise  either  from 
the  entrance  of  cold  water  through  the 
auditory  canal  to  the  drum-head,  and,  if 
the  latter  be  perforated,  to  the  drum- 
cavity,  or  through  the  nares  into  the 
Eustachian  tube  and  the  middle  ear. 
The  former  mode  of  excitation  of  inflam- 
mation is  more  likely  to  ensue  upon  pro- 
longed swimming,  with  an  occasional 
"ducking"  of  the  head,  while  the  latter 
is  more  likely  to  occur  in  those  who  dive 
head  foremost,  or  in  those  who  strangle 
from  any  cause. 

While  it  is  admitted  that  many  bathers 
in  cold  water  escape  injury  of  their  ears, 
it  is  well  known  that  many  sustain  it, 
though  the  origin  of  the  aural  malady  is 
usually  explained  in  some  other  way.  It 
is  especially  important,  when  the  drum- 
membrane  is  perforated,  that  not  a  drop  of 
cold  water  should  enter  the  external  ear, 
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because  its  admission  into  the  cavity  of 
the  drum  is  sufficient  to  light  up  the  old 
inflammation  with  redoubled  vigor. 

Should  the  membrana  tympani  and  the 
drum-cavity  escape  inflammation  from 
cold  bathing,  nevertheless,  there  may  be 
set  up  a  diffuse  inflammation  in  the  ex- 
ternal ear,  which  may  induce  more  or  less 
tenderness  and  engorgement  in  the  mastoid 
soft  tissues.  This  latter  form  of  inflam- 
mation will  prove  very  painful  and  some- 
times alarming,  from  its  resemblance  to 
an  intra-mastoid  disease.  It  should  be 
borne  in  mind  that  any  of  the  above- 
named  forms  of  aural  inflammation  may 
be  as  easily  induced  from  prolonged  cold- 
water  bathing  in  a  bath-tub,  or  from  a 
pumping  on  the  head,  as  indulged  in  by 
boys  and  girls  in  summer  time,  as  by 
river  or  surf-bathing. 

Treatment. — The  most  rational  plan 
would  be  to  protect  the  external  ear, 
when  about  to  take  a  cold  bath  ;  and  this 
can  be  most  easily  accomplished  by  tying 
small  but  efficient  pads  or  plugs  over  the 
meatus.  Stuffing  anything  into  the 
meatus  will  not  answer  the  demand,  be- 
cause it  will  be  washed  out.  It  has 
always  seemed  to  the  editor  that  the  most 
efficient  protection  is  gained  by  an  ear- 
muff,  made  of  oiled  silk  and  fastened 
over  the  entire  auricle,  like  the  winter 
protection  of  felt  or  fur.  In  the  former 
protector  it  might  be  necessary  to  make 
the  elastic  cord,  which  runs  around  the 
edge  and  holds  the  oiled  cap  about  the 
auricle,  somewhat  tighter  than  the  cor- 
responding fastening  in  the  winter  ear- 
muff".  Perhaps  a  surer  way  of  holding 
the  bathing  ear-muff  in  place  would  be  to 
fasten  it  by  cords  around  the  head  and 
under  the  chin,  as  well  as  by  the  elastic 
cord  about  the  auricle.  But  even  this  or 
any  other  protection  will  not  render  surf- 
bathing  safe  for  any  one  who  has  had  any 
aural  disease,  and  especially  if  that  disease 
has  left  a  perforation  in  the  membrana 
tympani. 

If  inflammation  in  the  ear  arise  from 
cold  bathing,  it  must  be  treated  upon  the 
general  principles  already  laid  down.] 

A  certain  proportion  of  these  cases 
no  doubt  result  in  the  accumulation  of 
mucus  within  the  tympanum,  as  referred 
to  hereafter. 

The  severer  forms  of  acute  inflamma- 
tion of  the  mucous  membrane  of  the 
tympanum  are  attended  with  intense 
pain,  of  a  throbbing,  darting,  or  bursting 
character,  extending  over  the  side  of  the 
head,  often  in  the  course  cf  the  nerves, 
and  aggravated  by  swallowing  or  any 
other  motions  of  the  throat.  There  are 
loud  and  distressing  noises,  and  the  hear- 
ing is  always  greatly  impaired ;  much 
fever  too  is  present,  and  delirium  often 
supervenes.     These  symptoms  may  either 


commence  suddenly,  in  which  case  they 
generally  follow  exposure  to  cold  or 
draught,  or  injudicious  bathing;  or  they 
may  gradually  increase  for  two  or  three 
days,  or  the  acute  attack  may  supervene 
upon  a  state  of  chronic  inflammation. 
On  examination  by  the  speculum,  the 
meatus  is  generally  found  in  a  normal 
state,  though  it  may  be  tender  and  tumid; 
the  membrana  tympani  is  sometimes 
actively  congested  and  of  a  bright  pink 
color,  at  others  it  is  only  slightly  reddened, 
dull,  and  mottled  ;  and  the  vascular  and 
swollen  mucous  membrane  may  be  dis- 
cerned through  its  semi-transparent  la- 
mina?. The  throat  is  almost  always 
actively  inflamed.  The  act  of  inflating 
the  tympanum,  or  of  swallowing  with 
closed  mouth  and  nose,  is  acutely  painful; 
if  air  enters  the  tympanum,  the  sounds 
are  a  gurgling  or  a  prolonged  creaking. 
There  is  often  great  tenderness  over  the 
mastoid  process  and  immediately  in  front 
of  the  tragus.  The  treatment  is  that 
which  is  indicated  by  the  pathology  of 
the  disease.  In  the  most  severe  cases 
venesection  is  recommended  by  some 
authors,  or  cupping  behind  the  ears. 
Leeches  freely  applied  around  the  ear, 
and  at  the  same  time,  perhaps,  to  the 
nasal  mucous  membrane,  give  great  relief; 
and  these  may  be  repeated  if  the  severity 
of  the  symptoms  does  not  abate.  Fomen- 
tations, steaming,  and  poultices,  with  all 
of  which  sedatives  may  be  combined,  and 
which  the  feelings  of  the  patient  demand 
to  be  used  very  hot,  may  be  constantly 
applied  ;  while  aperient  and  cooling  medi- 
cines, and  morphia,  or  morphia  combined 
with  hyoscyamus,  etc.,  in  full  doses,  to 
procure  sleep,  may  be  administered. 
Some  cases  will  improve  rapidly  under 
remedies  of  this  kind :  in  others  the 
symptoms  are  more  obstinate,  and  all 
authors  unite  in  recommending  the  ad- 
ministration of  mercury  in  the  form  of 
calomel  and  opium  ;  a  point  on  which  I 
offer  no  opinion,  not  knowing  any  evidence 
by  which  the  comparative  progress  of  the 
disease,  when  these  remedies  are  given  or 
withheld,  may  be  tested. 

After  a  few  days  the  severity  of  the 
pain  generally  diminishes,  and  in  the 
most  favorable  cases  the  disease  terminates 
either  in  resolution,  or,  when  the  secre- 
tion has  been  but  slightly  increased,  in 
discharge  through  the  Eustachian  tube. 
In  the  latter  case,  the  passage  of  the  mat- 
ter into  the  pharynx  is  often  felt  by  the 
patient,  and  indications  of  it  may  some- 
times be  seen  by  the  surgeon.  When 
either  of  these  events  occurs — the  resolu- 
tion of  the  inflammation,  or  the  discharge 
of  matter  by  the  Eustachian  tube — the 
symptoms  gradually  subside.  In  time  the 
organ  may  perfectly  recover  its  normal 
appearance  and    function,    though   it  is 
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generally  several  months  before  the  restor- 
ation is  complete.  Continued  stimulation 
around  the  ear,  and  inflation  of  the  tym- 
panum  with  steam  containing  the  vapors 
of  iodine,  acetic  ether,  etc.,  may  perhaps 
expedite  this  process.  The  use  of  alkaline 
solutions  through  the  nose  is  almost 
always  of  value. 

In  another  class  of  cases,  the  matter 
discharges  itself  through  the  membrana 
tympani.  This  also  may  result  in  perfect 
restoration.  The  ear  should  be  kept  clean 
by  the  free  use  of  lotions,  either  alkaline, 
or  of  perchloritle  of  mercury ;  or  in  the 
later  stages,  of  sulphate  of  zinc,  used  as 
before  described.  Mild  counter-irritation 
ma}r  be  perseveringly  maintained,  and 
tonics,  and  possibly  iodide  of  potassium 
administered,  the  general  and  local  hy- 
giene being  also  assiduously  attended  to. 

[The  ear  should  be  kept  well  cleansed  in 
this  condition ;  but  as  the  discharge  dimin- 
ishes the  quantity  of  fluid  and  the  fre- 
quency of  washing  or  syringing  the  ear 
should  be  lessened,  for  too  much  moisture 
will  surely  favor  the  growth  of  exuberant 
granulations  and  polypi.  Hence,  when 
it  is  possible  and  practicable,  the  ear 
should  be  cleansed  by  mopping  it  with 
absorbent  cotton  and  not  by  syringing.] 

A  case  is  related  by  Triquet  of  acute 
inflammation  within  the  tympanum  aris- 
ing upon  the  disappearance  of  an  ecze- 
matous  affection  of  the  skin.  A  blister 
was  applied  to  the  nape  of  the  neck,  and 
the  blistered  surface  became  the  seat  of  a 
similar  eruption,  on  the  access  of  which 
the  aural  disease  subsided.  Acute  in- 
flammation of  the  tympanum  may  run  on 
to  caries  of  the  bone,  and  secondary  in- 
tracranial disease  ;  but  such  effects  are 
far  more  frequent  in  the  chronic  form  of 
the  disease.  Paralysis  of  the  portiodura 
nerve  may  also  accompany  it  :  but  this 
complication  does  not  generally  require 
special  treatment.  When  it  remains  after 
the  aural  inflammation  appears  to  have 
been  cured,  galvanism  is  said  to  have 
been  found  useful ;  but  a  thorough  exami- 
nation of  the  tympanum  should  be  made. 

Accumulation  of  mucus  within  the  tym- 
panum.— This  is  one  of  the  most  frequent 
forms  of  disease  of  the  ear,  and  in  its  af- 
ter-consequences I  am  convinced  one  of 
the  most  frequent,  and  most  irremediable 
causes  of  deafness.  Happily  it  is,  not 
only  in  its  earlier  stages,  but  even  after 
it  has  existed  for  years,  entirety  curable, 
by  the  incision  of  the  membrane  and 
washing  out  the  abnormal  contents  of 
the  tympanum.  When  the  shape  and  re- 
lations of  this  cavity  are  considered,  and 
that  it  is  subject  to  the  very  same  affec- 
tions as  the  adjacent  mucous  surfaces,  it 
cannot  be  matter  of  surprise  that  under 
a  great  variety  of  circumstances  collec- 
tions   of    viscid    and    tenacious    mucus 


should  form  in  it,  that  can  by  no  possi- 
bility escape  by  the  Eustachian  tube.  In- 
deed, these  aggregations  of  mucus  are 
often  so  dense  that  they  do  not  even  gravi- 
tate to  the  lower  part  of  the  cavity,  but 
cling  about  the  heads  of  the  ossicula, 
and  cause  the  membrane  to  bulge  or  to 
become  atrophied  at  the  upper  and  pos- 
terior part.  At  other  times  they  consist 
of  a  very  thin  fluid,  which  moves  freely 
in  the  tympanum,  and  may  be  seen 
through  the  membrane  to  shift  its  posi- 
tion with  the  motions  of  the  head.  The 
patient  will  often  complain  of  distinctly 
feeling  something  moving  in  the  ear,  and 
will  acquire  the  habit  of  giving  the  head 
a  peculiar  shake  with  the  view  of  moving 
it.  In  some  cases  I  have  found  the  col- 
lection to  consist  of  two  distinct  portions 
— a  thinner,  escaping  freely  on  incision  of 
the  membrane  ;  and  a  thick  tenacious  resi- 
duum, the  evacuation  of  which  is  a  mat- 
ter of  considerable  difficulty. 

The  most  frequent  cause  of  the  condi- 
tion is  a  severe  attack,  or  repeated  slighter 
attacks,  of  a  common  cold,  and  though  it 
is  by  far  more  frequent  in  the  young,  it 
may  exist  at  every  age.  In  one  patient 
of  sixty-seven,  incision  of  the  membrane 
and  evacuation  of  a  tenacious  matter 
gave  satisfactory  results.  After  the  affec- 
tion has  continued  for  some  time,  the 
membrane  becomes  considerably  changed; 
apparently  from  the  pressure  of  the  fluid, 
it  loses  its  elasticity,  and  becomes  thinned 
in  certain  parts,  especially  in  the  region 
of  the  stapes  ;  and  as  the  Eustachian  tube 
is  almost  always  closed,  the  membrane  is 
often  irregularly  drawn  in — in  some  cases 
even  lying  in  contact  with  the  inner  wall  of 
the  tympanum,  at  other  times  it  distinctly 
bulges,  and  generally,  though  not  invari- 
ably, the  light  yellowish  color  of  the  mucus 
may  be  discerned  through  it.  Sometimes 
bubbles  of  air  may  be  seen  outlined  on 
the  inner  surface  of  the  membrane.  The 
diagnosis  is  generally  eas)%  and  is  made 
chiefly  by  inspection  of  the  membrane 
and  inflation  of  the  tympanum,  either  by 
the  patient  himself,  by  Politzer's  process, 
or  by  the  catheter  ;  the  air  entering  the 
tympanum  with  a  distinctly  moist  sound, 
of  various  kinds.  When  the  affection  is 
in  its  first  stage  the  membrane  is  red  and 
vascular,  often  bulges  considerably,  and 
pain  is  present.  The  "  ear-ache"  of  chil- 
dren, followed  by  discharge,  even  though 
it  is  slight  and  very  soon  over,  I  believe, 
is  most  frequently  an  affection  of  this 
kind.  I  have  seen  under  such  circum- 
stances, a  minute  opening  form  in  the 
membrane,  discharge  for  three  or  four 
days,  and  close. 

In  quite  recent  cases  the  symptoms 
may  entirely  subside,  the  excessive  secre- 
tion appearing  to  be  gradually  absorbed 
or  escaping  b}r  a  small  orifice  through  the 
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membrane,  under  a  treatment  consisting 
merely  of  general  management  combined 
with  counter-irritation  and  washing  out 
of  the  throat ;  but  even  in  these  the  ques- 
tion of  incising  the  membrane,  with  a 
view  either  to  save  it  from  extensive 
ulceration  or  to  guard  against  future 
obstruction  of  the  tympanum,  is  one 
deserving  careful  investigation.  But  in 
confirmed  cases,  where  there  exists  no  in- 
flammatory action,  but  merely  a  chronic 
or  intermittent  deafness,  with  liability  to 
repeated  colds,  the  one  treatment  that  it 
is  rational  to  apply,  or  that  yields  any 
permanent  success,  is  to  incise  the  mem- 
brane and  by  a  free  stream  of  liquid,  as 
described  under  "Perforations  of  the 
Membrane,"  p.  188,  thoroughly  to  cleanse 
out  the  tympanum.  In  a  word,  the  case 
should  be  converted  into  one  of  perfora- 
tion, and  treated  on  the  same  principles. 
As  a  rule,  the  incision  heals,  even  if  it  be 
syringed  through  daily,  in  four  or  five 
clays,  nor  is  it  desirable  to  keep  it  open 
longer.  Very  often,  however,  more  than 
one  incision  is  required,  and  the  amount 
of  dense  mucus  that  may  be  thus  removed, 
even  in  cases  when  there  has  been  no  in- 
dication of  any  very  excessive  quantity, 
is  often  truly  surprising,  and  can  only  be 
accounted  for  by  supposing  that  it  has 
been  crammed  into  the  mastoid  cells  and 
gradually  makes  its  escape  as  the  tym- 
panum is  cleared.  It  may  sometimes  be 
seized  by  a  forceps,  as  it  protrudes  from 
the  orifice  after  inflation  of  the  tympanum, 
and  drawn  out  as  a  viscid  mass  into  the 
external  meatus.  I  have  removed  in  this 
way  a  mass  twice  the  size  of  a  marble, 
and  with  immediate,  and  so  far  perma- 
nent, restoration  of  the  hearing,  in  a  case 
of  continually  recurring  deafness,  extend- 
ing over  five  years.  Many  of  these  cases 
may  be  temporarily  greatly  relieved  by 
the  inflation  of  the  tympanum  and  other 
means,  but  they  relapse  again  and  again, 
and  lapse  finally,  in  my  belief,  into  con- 
firmed deafness,  constituting,  e.r/.,  proba- 
bly the  larger  part  of  the  cases  of  "  thick- 
ening of  the  mucous  membrane  of  the 
tympanum,"  and  no  inconsiderable  sec- 
tion of  those  of  "  nervous  deafness."  The 
great  importance  of  a  really  rational 
treatment  of  these  cases  lies,  of  course, 
in  its  prevention  of  incurable  consequent 
mischief.  The  tendency  of  these  mucous 
accumulations  is  to  become  more  and 
more  dry  and  tenacious — they  may  be 
traced,  indeed,  through  stages  of  this  dry- 
ing process— until  they  come  fatally  to 
clog  the  passage  of  sound.  And  they  ap- 
pear to  work  more  disastrously  still,  by 
exerting  an  influence  upon  the  labyrinth, 
and  destroying  by  degrees  the  perceptive 
as  well  as  the  conductive  power  of  the 
organ.  It  is  my  belief  that  if  this  affec- 
tion were  always  rightly  treated  in  its 
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earlier  stages,  at  least  a  third  of  the 
cases  of  confirmed  deafness  would  be 
averted. 

In  its  later  stages,  when  the  mucus  has 
become  dried,  the  diagnosis  is  much  more 
difficult,  and  indeed  it  must  rest  largely 
on  the  history  and  on  general  inference. 
The  appearance  of  the  membrane,  how- 
ever, is  often  a  very  considerable  guide  ; 
a  general  whiteness,  e.  //.,  or  especially  a 
white  streak  posteriorly,  or  a  rim  of 
white  thickening  at  the  upper  part.  In 
many  of  these  cases,  considered  hitherto 
as  "thickening,"  I  have  found  the  in- 
cision of  the  membrane,  and  washing  out 
the  cavity,  of  great  service,  especially  if 
it  is  first  prepared  for  by  the  repeated  in- 
jection into  it  of  solvent  liquids,  as  de- 
scribed hereafter. 

The  mode  of  making  the  incision  is  very 
simple.  I  use  a  very  small  double-bladed 
knife  with  a  thin  handle,  and  make  the 
incision  (unless  a  special  bulging  indi- 
cates another  spot)  always  behind  and 
parallel  to  the  malleus,  between  it  and 
the  incus,  and  carry  it  from  near  the  up- 
per border  to  near  the  lower.  I  seek 
especially  to  open  the  upper  and  posterior 
part  of  the  tympanum,  because  I  am  con- 
vinced that  it  is  there  especially  that  the 
more  viscid  class  of  secretions  chiefly  col- 
lect, and  it  is  there  also  that  they  are  most 
mischievous.  If  the  knife  does  not  pene- 
trate too  deeply,  there  'is  no  danger  of  di- 
viding the  chorda  tympani.  Once  only 
have  I  noticed  any  symptoms  due  to  this 
cause,  viz.,  a  tingling  running  down  to 
the  tongue  during  the  incision,  and  a 
marked  diminution  both  of  taste  and  of 
general  sensibility  of  that  side  of  the 
tongue,  passing  off  in  a  few  days.  In  this 
case,  however,  a  good  deal  of  pain  was 
complained  of  after  the  incision.  I  have 
said  the  incision  heals  in  four  or  five  days, 
and  this  is  the  case  unless  irritation  should 
set  in,  as  occurs  now  and  then,  in  which 
case  the  healing  is  delayed  perhaps  for 
ten  days  or  a  fortnight.  On  each  of  the 
four  days  subsequent  to  the  incision,  if  no 
irritation  arises,  I  syringe  a  strong  solu- 
tion of  soda  through  the  tympanum  by  the 
meatus.  On  the  fifth  day  the  orifice  is 
generally  closed,  but  if  it  be  not  I  suffer  it 
to  heal,  and  repeat  the  incision  at  the  in- 
terval of  a  week  or  more  if  its  repetition 
is  indicated.  Generally,  if  the  case  is  a 
suitable  one,  an  immediate  improvement 
occurs.  Sometimes  the  contrary  is  the 
case  at  first,  even  when  the  ultimate  re- 
sult is  most  satisfactory.  Sometimes,  of 
course,  no  benefit  has  ensued,  and  the 
hearing  has  been  for  a  time  considerably 
impaired  ;  but  I  have  not  yet  met  with  a 
case  which  I  have  been  able  to  keep  under 
observation,  in  which  the  original  con- 
dition has  not  been  after  a  few  months 
completely    regained.      The    proceeding 
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itself,  with  care,  seldom  seems  to  give  any 
shock  to  the  system  :  once  only,  in  a  child 
who  had  suffered  from  convulsions  pre- 
viously, did  convulsions  follow  shortly 
after  the  incision  of  both  membranes.1 
But  I  have  found  that  whenever  any  de- 
cided treatment  is  used  to  the  tympanum, 
in  a  certain  number  of  cases  the  meatus 
becomes  inflamed.  This,  though  it  exerts 
no  injurious  influence  on  the  progress  of 
the  case,  is  exceedingly  painful  and  dis- 
couraging. I  know  no  way  of  avoiding  it 
but  great  caution  in  the  applications,  nor 
does  this  always  succeed.  The  pain  sub- 
sides in  a  few  days.  Hot  poppy  fomenta- 
tions, warm  lotions  of  liq.  opii  sed.  (Tflv 
-xx  ad  5J),  and  ointments  containing 
aconite,  give  most  relief.  An  incision 
through  the  inflamed  structures  down  to 
the  bone,  especially  of  the  superior  or  pos- 
terior walls  of  the  meatus,  not  only  gives 
immediate  relief  to  the  pain,  but  is  of  great 
service  to  the  original  disease,  especially 
when  there  have  existed  symptoms  of  cere- 
bral irritation. 

This  method  of  treatment  is  of  emi- 
nent use  in  a  large  number  of  cases  in 
which  general  nervous  derangement  has 
coexisted  with  obscure  feelings  of  distress 
connected  with  the  ear  and  head.  In 
such  cases,  if  an  excess  of  mucus  exists 
within  the  tympanum,  the  evacuation  of 
it  often  gives  the  greatest  relief.  And  I 
have  found,  both  in  these  and  in  other 
cases,  the  membi'ane  extremely  dense  and 
resisting  to  the  knife,  showing  that  it  had 
offered,  through  the  effects  of  disease,  an 
unnatural  resistance  to  the  escape  of  the 
retained  secretion.  This  condition  of  the 
membrane  appears  to  be  scarcely  less  fre- 
quent in  young  children  than  in  adults. 

It  is  probable  that  not  a  few  cases  of 
incomplete  deaf-dumbness  originate  in 
disease  of  the  tympanum,  attended  with 
such  hyper-secretion.  Nor  does  it  seem 
unreasonable  to  hope  that  a  practice 
founded  on  this  belief,  and  not  too  long 
delayed,  might  here  and  there,  where  the 
symptoms  and  history  suggest  this  cause, 
yield  satisfactory  results. 

The  incision  of  the  membrane  is  not 
usually  severely  painful ;  in  some  cases  it 
is  scarcely  painful  at  all ;  in  others  it  gives 
rise  to  feelings  of  sickness  and  prostration 
for  a  few  minutes.  If  the  membrane  is 
inflamed  and  tender,  however,  it  is 
acutely  painful  for  the  moment.  The  pa- 
tient should  be  prepared  to  keep  the  head 
resolutely  still  for  the  few  seconds  the  in- 
cision demands,  but  it  should  not  be  fixed, 
lest  not  being  able  to  move  aivay  from  the 
surgeon's  hand,  he  should  suddenly  move 
towards  it.     This  is  a  precaution  I  em- 

1  As  an  universal  rule  I  apply  any  power- 
ful local  treatment  only  to  one  ear  at  a  time, 
and  to  the  worse  first. 


ploy  in  all  operations  in  the  immediate 
vicinity  of  the  membrane.  In  children 
anaesthesia  is  desirable.  The  nitrous  ox- 
ide produces  an  amply  long  effect,  but  the 
child  is  apt  to  be  restless  under  it.  Chloro- 
form [or  ether]  induces  a  more  perfect  still- 
ness, and  the  syringing  through  the  ear  may 
be  carried  out  before  recovery.  It  is  need- 
less to  say  that  any  blood  should  first  be 
carefully  syringed  out  of  the  meatus.  I 
generally  advise  a  lotion  containing  soda 
and  liq.  opii  to  be  poured  (warm)  into  the 
ear  twice  a  day  until  healing  has  taken 
place.  If  any  irritation  of  the  meatus 
exists,  it  is  desirable  to  subdue  it  before 
making  the  incision,  or  at  least  to  pro- 
ceed very  cautiously  afterwards. 

A  peculiar  inflammation  of  the  tympa- 
num also  accompanies  various  febrile  dis- 
eases, especially  the  zymotic  diseases  of 
childhood.  In  scarlatina  it  is  especially 
frequent,  but  it  occurs  also  in  measles  and 
in  whooping-cough.  I  should  suspect  that 
it  was  common  in  croup,  since  in  two 
fatal  cases  of  that  disease,  which  I  ex- 
amined, it  was  present  in  both.  The 
tympanum  becomes  filled  with  pus  or  pu- 
riform  mucus ;  its  mucous  membrane 
thick,  red,  and  velvety,  often  so  swollen 
as  almost  to  fill  the  cavity,  and  it  easily 
peels  off  from  the  bone  ;  presenting  in  all 
these  respects  a  marked  contrast  to  its 
properties  in  health,  when  it  is  so  thin 
and  delicate  as  scarcely  to  be  recogniza- 
ble, and  adheres  with  unusual  firmness  to 
the  osseous  walls  of  the  cavity,  to  which 
it  serves  as  a  periosteum.  The  mastoid 
cells  generally  participate  in  the  disease, 
and  are  also  found  full  of  fluid. 

One  peculiarity  of  this  class  of  affections 
is,  that  they  are  apt  to  excite  no  attention. 
It  is  seldom  that  any  indication,  at  least 
any  one  that  would  be  observed  by  a  per- 
son not  on  the  watch  for  it,  is  given  of 
the  inflammatory  action  within  the  ear  ; 
and  the  first  symptom  that  is  noticed  is  a 
discharge  from  the  meatus,  which  occurs, 
for  the  most  part,  only  after  irreparable 
injury  has  been  done.  Should  it  not, 
therefore,  be  a  rule  with  the  medical  at- 
tendants of  children  suffering  from  any  of 
this  class  of  diseases  to  prove  the  absence 
of  this  affection  of  the  tympanum,  by  ex- 
amining the  membrana  tympani  with  the 
speculum  and  lamp,  instead  of  assuming 
that  it  is  not  present  unless  palpable 
symptoms  force  it  upon  their  notice  ? 
Such  an  examination,  it  seems  to  me, 
should  be  held  imperative,  at  least  in 
every  case  in  which  anomalous  symptoms 
arise,  and  the  patient's  general  condition 
seems  worse  than  the  progress  of  the  dis- 
ease might  have  given  reason  for  expect- 
ing. The  appearance  presented  by  the 
membrana  tympani  is  quite  sufficient  to 
determine  the  presence,  the  nature,  and 
even  the  stage  of  the  disease.     The  in- 
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flammatory  action  commencing  within 
the  tympanum,  the  external  layers  of  the 
membrana  tyrnpani  retain  their  transpa- 
rency, and  permit  either  the  opaque  fluid 
or  the  thickened  and  congested  mucous 
lamina  of  the  membrane  itself  to  be 
clearly  distinguished  through  them.  This 
is  an  appearance  which,  once  seen,  can 
hardly  be  mistaken.  In  the  early  stage  of 
the  affection  the  membrane  presents  an 
increased  concavity,  owing,  I  presume,  to 
closure,  by  thickening  of  its  lining,  of  the 
Eustachian  tube ;  and  there  is  often  no 
other  alteration  in  its  appearance,  ex- 
cept a  bright  pink  color  seen  through  it. 
In  the  later  stages  the  membrana  tyrn- 
pani grows  flat,  it  is  dull  and  sodden  in 
its  hue,  and  at  length  manifestly  bulges 
outwards  before  the  accumulated  secre- 
tion. The  treatment  would  be  guided  by 
circumstances.  In  the  slighter  cases  it 
might  be  possible,  by  antiphlogistic 
means,  to  subdue  or  check  the  local  in- 
flammatory action.  In  patients  prostrate 
from  severe  scarlatina,  or  the  like,  it 
might  be  hopeless  to  attempt  this,  but  ex- 
cellent results  might  probably  be  expected 
from  incision  of  the  membrane.  If,  as 
in  a  case  mentioned  by  Abercrombie,  a 
discharge  of  matter  from  the  ear  restored 
to  health  a  woman  who  had  lost  con- 
sciousness, might  it  not  preserve  from 
death  a  child  depressed  already  to  the 
lowest  point  by  the  poison  of  scarlatina  ? 
Might  not  such  a  patient's  tenderer  brain 
and  feebler  powers  succumb  entirely  to  a 
source  of  irritation  which  could  produce 
symptoms  so  grave  in  an  adult  unaffected 
by  other  disease?  I  do  not  hesitate  to 
avow  my  conviction,  that  by  a  prompt 
attention  to  the  condition  of  the  ear,  and 
prompt  evacuation  of  pus  from  the  tym- 
panum when  evidence  was  given  of  its 
presence  there,  the  balance  might  often 
be  turned  between  life  and  death,  and  the 
mortality  from  scarlet  fever  and  the  al- 
lied disorders  notably  diminished.  What 
else  does  the  following  report  indicate  ? 

A  girl,  aged  eight,  died  in  convulsions  af- 
ter scarlatina.  No  important  disease  was 
found,  but  the  tympanum  on  eacli  side  was 
full  of  purulent  matter,  the  membranse  tyrn- 
pani slightly  bulging.  It  is  true  the  urine 
was  albuminous  ;  but  is  it  not  so  in  very 
many  cases  of  scarlet  fever  that  recover  ? 
There  was  no  decided  disease  in  the  kidneys. 
A  case  is  reported  by  Mr.  Harvey,1  in  which 
the  evacuation  of  matter  from  the  tympanum 
in  acute  scarlatina  seemed  to  be  attended 
with  the  best  results.  I  have  met  with  a 
case,  a  child  aged  five  years,  who  had  been 
deaf  since  the  measles,  two  years  before,  in 
whom  a  mild  attack  of  scarlatina  very  consid- 
erably improved  the  hearing.  The  membranse 
tyrnpani  in  this  case  were  normal.    In  another 

1  The  Ear  in  Health  and  Disease,  p.  101. 


case,  of  chronic  deafness  in  a  man  aged  thirty, 
scarlatina  produced  a  similar  effect. 

Deafness  often  supervenes  in  the  course 
of  typhus  or  typhoid  fever.  In  some  of 
these  cases  it  seems  to  be  due  to  a  pecu- 
liar form  of  inflammation  of  the  tym- 
panum. The  cavity  becomes  the  seat  of 
a  sanguineous  effusion,  which  is  found  af- 
ter death  either  in  a  fluid  or  coagulated 
state.  The  mucous  membrane  seems  at 
the  same  time  disorganized,  and  the  os- 
seous walls  may  be  soft  and  infiltrated 
with  red  fluid.  A  considerable  proportion 
of  the  cases  of  confirmed  deafness  met 
with  after  fever,  are  probably  of  this  kind; 
but  not  all  of  them.  For  sometimes  the 
tympanum  is  found  quite  healthy,  and 
the  cochlea,  or  vestibule,  or  both,  contain 
an  effusion  of  bloody  fluid  ;  sometimes  no 
appreciable  alteration  of  any  part  of  the 
organ  is  found,  though  the  loss  of  hearing 
has  been  complete. 

A  collection  of  puriform  mucus  is  found 
so  frequently  in  infants  after  death,  that 
it  seems  to  have  given  rise  to  the  opinion 
that  the  tympanum,  during  the  first  pe- 
riod of  life,  is  naturally  filled  with  mucus, 
and  that  children  only  begin  to  gain  the 
faculty  of  hearing  about  the  third  month. 
I  have  convinced  myself,  however,  by  re- 
peated dissections,  that  the  tympanic 
cavity  is,  in  the  healthy  state,  quite  free 
from  mucus,  and  that  the  membrane  lin- 
ing it  is  thin  and  delicate,  at  the  very 
earliest  periods.  But  in  a  large  number 
of  children,  especially  those  suffering 
from  other  affections  of  the  mucous  mem- 
branes, and  particularly  of  the  lungs,  the 
lining  membrane  of  the  tympanum  is 
thick,  »ecl,  and  soft,  and  the  cavity  is 
filled  with  mucus,  often  of  a  purulent 
character;  the  Eustachian  tube,  by  rea- 
son of  its  thickened  lining,  being  imper- 
vious to  the  fluid.  The  condition,  in 
short,  precisely  resembles  that  which  oc- 
curs in  scarlatina,  except  that  it  is  less 
intense  and  comes  on  less  rapidly ;  and 
the  membrana  tyrnpani  exhibits,  on  in- 
spection, a  similar  appearance.  I  have 
so  frequently  found  this  state  of  the  tym- 
panum, in  children,  associated  with  con- 
vulsions or  other  symptoms  of  cerebral 
irritation,  that  I  believe  it  stands  to  them 
in  the  relation  of  a  cause.  And  if  the 
pressure  of  a  tooth  upon  the  gum  may  so 
act  upon  the  delicate  nervous  system  of  a 
child  as  to  cause  convulsive  seizures, 
surely  it  is  not  improbable  that  the  pres- 
sure of  a  mass  of  thick  mucus,  unable  to 
escape  from  the  tympanum,  and  probably 
being  constantly  increased  in  quantity 
even  through  its  own  irritation,  might 
have  the  same  effect.  The  intimate  rela- 
tion of  the  middle  ear  to  the  brain,  and 
the  close  sympathy  that  exists  between 
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them,  is  proved  by  many  well-known  facts. 
Even  a  stream  of  cold  water,  applied 
without  force  to  the  membrana  tympani, 
may  cause  fainting  in  a  strong  man.1 

Cases  illustrative  of  the  coexistence  of 
convulsive  disease  in  children  with  the 
above-described  condition  of  the  tympa- 
num, are  related  in  the  39th  volume  of  the 
Medico-Chirnrgical  Transactions,  and  in 
the  Transactions  of  the  Pathological  Soci- 
ety for  1857.  Perhaps  it  would  not  be  unrea- 
sonable that  whenever  a  child  has  a  fit,  or 
manifests  any  symptoms  of  nervous  irrita- 
tion without  an  obviously  sufficient  cause, 
the  state  of  the  tympanum  should  be  exam- 
ined :  in  short,  that  the  ear  should  receive 
the  same  attention  thatis  universally  given 
to  the  gums.  This  is  the  more  necessary 
beause  the  symptoms  of  this  morbid  condi- 
tion are  very  apt  to  escape  observation  ; 
those  which  I  have  noticed  to  be  most  fre- 
quentare  a  habit  of  putting  thehandstothe 
ears,  or  rubbing  them  ;  a  cry  of  real  pain 
when  the  ears  are  roughly  washed  ;  plea- 
sure taken  in  having  the  meatus  gently 
irritated,  as  by  the  head  of  a  pin.  In 
these,  as  in  all  cases  of  cerebral  irritation, 
the  child  cannot  bear  to  be  jumped  or 
otherwise  violently  moved.  In  oue  in- 
stance the  child  had  been  noticed  to  throw 
himself  upon  the  ground  and  roll  about, 
apparently  in  play,  yet  so  strangely  as  to 
attract  particular  attention.  The  habit 
of  rubbing  the  ears  seems  the  most  con- 
stant symptom,  and  one  to  which  (as  in 
the  parallel  case  of  dental  irritation)  spe- 
cial attention  should  be  paid.  These 
patients  are  sometimes  noticed  to  be  deaf; 
more  frequently,  especially  among  the 
poor,  not  so.  Often  they  are  thought  to 
be  stupid  or  inattentive.  And  here  I 
cannot  refrain  from  observing  hpw  fre- 
quently this  is  the  case  with  children  who 
labor  under  incipient  deafness,  and  how 
strong  a  claim  they  have  upon  the  sur- 
geon to  stand  between  them  and  their  ill- 
judging  guardians,  and  save  them  from 
the  grievous  wrong  and  injury  that  are 
too  often  inflicted  upon  them,  under  the 
idea  that  what  is  truly  due  to  a  physical 
infirmity  results  from  moral  fault.  Too 
often  blows  are  inflicted  as  punishment, 
which  directly  aggravate  the  disease.  In 
the  case  of  a  youth  who  died  with  caries 
of  the  -petrous  bone  and  abscess  in  the 
cerebrum,  and  in  whom  the  symptoms  of 
aural  disease  dated  from -early  life,  his 
father  had  been  in  the  habit  of  boxing  his 
ears  for  "inattention." 

In  the  treatment  of  this  class  of  cases, 
incision  of  the  membrane  should  doubtless 

1  Convulsions  are  enumerated  among  the 
causes  of  deaf-dumbness  ;  but  there  is  every 
reason  to  believe  that  in  some  of  these  cases 
the  connection  of  events  lies  the  other  way, 
and  disease  in  the  tympanum  has  been  the 
cause  of  the  convulsions. 


be  insisted  on,  but  I  have  had  less  oppor- 
tunity of  testing  its  effect.  They  are  for 
the  most  part  seen  only  by  the  ordinary 
medical  attendant,  and  no  advice  is  sought 
for  the  ears.  Attention  to  the  general 
health  and  to  the  condition  of  the  fauces 
of  course  are  necessary,  and  I  have  thought 
also  that  the  application  of  the  tincture  of 
iodine  to  the  neighborhood  of  the  ear, 
and  the  internal  administration  of  the 
syrup  of  the  iodide  of  iron,  have  acted 
favorably. 

[Inflations  of  the  Eustachian  tube  and 
tympana,  would  greatly  advance  the  cure 
in  these  cases.] 

Inflammatory  thickening  and  hyper- 
trophy of  the  mucous  membrane  of  the 
tympanum  are  met  with,  for  the  most 
part,  in  connection  with  destruction,  more 
or  less  complete,  of  the  membrana  tym- 
pani. Sometimes,  though  more  rarely, 
they  exist  while  the  membrana  tympani 
is  perfect,  being  due  in  all  probability  to 
repeated  attacks  of  subacute  inflammation, 
especially  in  a  strumous,  gouty,  or  rheu- 
matic constitution.  The  membrane  is 
red,  soft,  and  velvety,  and  may  be  so 
tumid  as  nearly  to  obliterate  the  cavity. 
The  membrana  tympani  is  more  or  less 
fallen  in,  opaque,  thickened,  and  with  a 
slightly  reddish  hue  ;  congested  vessels 
may  be  visible  on  its  surface.  The  Eu- 
stachian tube  is  obstructed,  or  air  enters 
with  a  creaking  sound,  as  if  forcing  its 
way  through  an  almost  obliterated  pas- 
sage. The  diagnosis,  however,  is  difficult ; 
the  prognosis  not  favorable.  Besides  the 
ordinary  local  and  general  measures, 
small  doses  of  the  bichloride  or  biniodide 
of  mercury  may  be  given,  in  bark,  or  com- 
bined with  the  iodide  of  iron,  and  of  po- 
tassium, for  a  considerable  period  ;  or  any 
medicines  adapted  to  combat  the  rheu- 
matic habit,  if  it  be  evidently  present. 
Too  much  stress,  however,  cannot  be  laid 
upon  the  regulation  of  the  mode  of  life. 
A  careful  diet,  exercise,  avoidance  of 
close  atmospheres  or  sudden  variations  of 
temperature,  may  at  least  delay  the  pro- 
gress of  the  disease. 

Syphilitic  inflammation  of  the  tympanum. 
—It  cannot  be  doubted  that  deafness  is 
sometimes  due  to  syphilitic  affections  of 
the  middle  ear  ;  but  these  cases  are  rather 
to  be  distinguished  by  the  history  than  by 
the  condition  of  the  organ. 

[Sudden  Deafness  of  Syphilis. — Much  at- 
tention has  been  lately  given  to  the  so- 
called  sudden  deafness  of  syphilis.  The 
seat  of  the  lesion  in  these  cases  has  been 
differently  located  by  the  best  authorities, 
some  inclining  towards  a  purely  laby- 
rinthine lesion,  a  cochlitis,  while  Buck,1 

['  American  Journal  of  Otology,  vol.  i.,  p. 
39.] 
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Sexton,1  Bumstead,2  Sturgis,3  and  others, 
are  disposed  to  believe  that  the  phenome- 
non is  usually  due  to  lesions  often  circum- 
scribed in  the  conducting  apparatus.  It 
is  for  us  simply  to  bear  in  mind  that  in 
such  cases  a  sudden  deafness  is  developed 
in  one  or  both  ears,  which,  while  present- 
ing more  or  less  clear  symptoms  of  middle 
ear  disease,  yields,  if  taken  in  time,  to 
purely  anti-syphilitic,  constitutional  rem- 
edies. 

The  treatment  has  consisted  in  inunc- 
tions of  the  oleate  of  mercury,  and  the 
internal  administration  of  g's-^g  gr.  bi- 
chloride of  mercury,  either  with  or  without 
5  to  10  gr.  of  iodide  of  potash  thrice  daily.] 

Deposits  within  the  tympanum. — Choles- 
terine  is  sometimes  found  in  this  cavity 
and  in  the  mastoid  cells  in  considerable  j 
masses  ;  chiefly  in  advanced  life.    Another 
form  of  deposit,  which  occurs  for  the  most  I 
part  in  the  young,  is  probably  of  a  tuber-  ! 
culous  character  ;  it  is  a  soft  caseous  mass,  | 
consisting  of  degenerated  cells  and  granu- 
lar matter.     In  these  latter  cases  there  is 
most  frequently  a  secondary  or  coincident 
affection  of  the  brain.     Dr.  Gull4  questions 
whether  these  deposits  are  of  a  strumous  ' 
character,    and    holds   that   they   consist  j 
simply  of  inspissated  and  degenerated  pus. 
The   coincident  affection  of  the   petrous  j 
bone   seldom   presents   the  characters  of 
strumous  infiltration,  but  rather  those  of  i 
ordinary  caries.    Yet  cases  occur  in  which  | 
the  tubercular  character  of  the  affection 
can  hardly   be    doubted ;    for    example, 
where  tubercle  exists  also  in  the  lungs,  or 
where,  as  in  a  case  reported  in  vol.  xxxix. 
of  the  Medico-Chirurgical  Transactions, 
tubercular  masses,  of  a  similar  character, 
exist  in  the  tympanum  and  the  adjacent 
portions   of  the    brain.      In   the   case  of 
strumous  deposit  within  the  tympanum, 
the.  membrana  tympani  generally  ulcer- 
ates, and  exposes  the  cavity.     The  treat- 
ment naturally  suggests  itself;   but  it  is 
of  course  doubtful  whether  any  treatment 
could  be  of  avail.     In  the  latter  stages  of 
phthisis  ulceration  of  the  membrana  tym- 
pani is  a  frequent  symptom. 

Membranous  bands,  extending  between 
different  parts  of  the  tympanum,  and  con- 
necting the  ossicula  to  each  other  or  to 
the  walls  of  the  cavity,  are  frequently 
met  with  after  death.  Respecting  these 
I  have  made  two  observations,  which  ap- 
pear to  me  to  be  of  interest.  The  first  is, 
that  mere  mucus  in  the  tympanum,  if  ex- 
posed to  the  air  in  a  dissected  petrous 

[•  American  Journal  of  Otology,  vol.  ii., 
pp.  301-309.] 

[2  As  quoted  by  Dr.  Sexton,  loc.  cit.] 

[3  F.  R.  Sturgis.  Boston  Med.  and  Surg. 
Journal,  June  3,  1880.] 

4  Guy's  Hospital  Reports,  vol.  xxxvii. 


hone,  will  in  the  course  of  a  few  days  dry 
up  into  broad  bands,  undistinguishable  by 
the  eye  from  those  which  are  so  frequently 
met  with.  It  is  true  the  "bands"  thus 
formed  present  no  structure  under  the  mi- 
croscope, while  some  of  the  membranous 
adhesions  which  are  found  already  exist- 
ing on  dissection  have  a  fibrillated  ap- 
pearance. Yet  it  seems  probable  to  me 
that  mucus  may  dry  up  within  the  tym- 
panum during  life,  and  may  thus  give  rise 
to  the  appearance  of  bands  in  some  cases. 
I  am  induced  to  hold  this  opinion  from 
the  extreme  frequency  with  which  these 
membranous  bands  are  found.  Bands 
were  present  in  271  out  of  1149  dissections 
of  diseased  ears  made  by  Mr.  Toynbee, 
and  in  30  out  of  94  such  dissections  made 
by  myself.  They  occur  also  in  cases  in 
which  there  is  no  other  appearance  of  in- 
flammation, and  indeed  where  the  prob- 
ability is  very  strong  that  it  has  never 
existed.  I  have  found  a  very  broad  and 
distinct  band  in  the  mastoid  cells  of  an 
infant  four  months  old.  It  is  hard  to 
understand  how  real  fibrinous  adhesions 
should  form  in  such  a  cavity  as  the  tym- 
panum without  the  effusion  of  a  consider- 
able quantity  of  lymph,  which  must  in- 
volve, one  would  suppose,  an  attack  of 
inflammation  of  a  formidable  kind.  I 
have  observed,  also,  that  membranous 
bands  in  the  tympanum  do  not  seem  to 
affect  the  hearing  to  an  inconvenient  de- 
gree, unless  they  also  interfere  with  the 
motions  of  the  ossicula. 

An  irregular  concavity  of  the  membrana 
tympani,  the  Eustachian  tube  being  per- 
vious, may  give  ground  for  suspecting  the 
presence  of  such  bands,  which  will  be  ren- 
dered more  probable  if  there  be  a  history 
of  previous  inflammation.  But  a  little 
instrument  introduced  by  Dr.  Siegle,  and 
termed  by  him  the  "pneumatic  specu- 
lum," renders  their  detection,  when  they 
exist  to  any  serious  degree,  more  easy. 
This  instrument  consists  of  a  small  box, 
having  a  slightly  magnifying  lens  for  one 
end,  and  at  the  other  terminating  in  a 
speculum  which  is  made  to  fit  the  meatus 
air-tight  by  means  of  a  piece  of  elastic 
tubing  placed  over  it.  From  the  box 
there  passes  off  also  a  tube  ending  in  a 
mouth-piece.  If,  now,  having  adapted 
the  instrument  to  the  meatus,  the  surgeon 
applies  suction  by  the  tube,  and  at  the 
same  time  keeps  his  eye  fixed. upon  the 
membrane  through  the  lens,  it  will  be 
seen  to  move  outwards,  and  ma}'  be  made 
by  modifying  the  air-pressure  to  move  to 
and  fro.  If  it  is  bound  down  by  adhesions 
these  will  reveal  their  presence  by  their 
interference  with  its  movements.  They 
are  by  no  means  an  insuperable  cause  of 
deafness.  Not  seldom  they  may  be  rup- 
tured  by  a  powerful  inflation  of  the  tym- 
panum on  Politzer's  plan.     The  patient 
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feels  a  sudden  snap  in  the  ear,  and  at  once 
hears  better  (for  the  most  part),  and  on 
examining  the  membrane  a  distinct  effu- 
sion of  blood  on  its  inner  surface  may  be 
seen,  which  is  absorbed  in  a  few  days. 
The  inflation  needs  to  be  carefully  con- 
tinned.  In  other  cases,  if  the  nervous 
power  is  preserved,  injection  of  the  tym- 
panum with  solvent  fluids,  as  described 
under  "Eigidity  of  the  mucous  mem- 
brane," is  often  useful.  The  same  means, 
combined  with  the  use  of  the  catheter 
and  bougies  to  the  Eustachian  tube  until 
it  is  freely  pervious,  are  efficacious  also  in 
some  of  these  cases  in  which  there  exists 
more  or  less  complete  disorganization  of 
the  tympanum  from  the  effects  of  former 
inflammation,  and  the  membrana  tym- 
pani,  though  not  perforated,  is  fallen  in 
and  lies  in  contact,  or  nearly  so,  with  the 
promontory,  while  the  soft  structures  are 
infiltrated  with  hardened  secretion,  and 
converted  into  dense  and  rigid  masses. 
The  power  of  hearing,  in  some  of  these 
patients,  is  greater  than  the  condition  of 
the  visible  portion  of  the  ear  would  lead 
us  to  anticipate  ;  and  even  the  worst  cases 
need  not  always  be  entirely  abandoned. 
It  is  often  the  case  that  when  one  ear  is 
much  less  sensitive  than  the  other,  the 
patient  acquires  the  habit  of  entirely  dis- 
using it,  and  of  relying  solely  upon  the 
better  organ.  Thus  the  function  of  the 
injured  ear  becomes  deadened  from  mere 
lack  of  exercise,  and  it  is  capable  of  being 
roused  by  use  to  greatly  increased  sensi- 
bility. Sometimes  persons  who  have  thus 
suffered  one  ear  to  fall  into  disuse,  are 
unfortunate  enough  to  meet  with  an  acci- 
dent, or  suffer  a  disease^  which  destroys 
the  other,  and  then  they  may  obtain  great 
relief  by  bringing  into  use  the  latent 
powers  of  the  neglected  organ.  By  means 
of  a  hearing-trumpet,  or  sometimes  with- 
out it,  an  ear  long  supposed  useless  may 
be  brought,  through  persevering  exercise, 
to  play  a  very  serviceable  part.  On  the 
same  ground,  it  should  be  a  rule  with  the 
surgeon  to  encourage  those  who  have  sus- 
tained irreparable  injury  to  one  ear,  short 
of  total  deafness,  to  maintain  it  in  exer- 
cise by  using  it  alone  for  a  certain  period 
every  day.  Those  also,  by  whom  hearing 
can  be  performed  only  with  difficulty 
through  disease  of  both  ears,  should  be 
instructed  to  exercise  what  power  may 
remain,  instead  of  relying  on  the  sight 
alone  ;  and  their  friends  should  be  willing 
to  aid  them  in  this  endeavor. 

Rigidity  of  the  mucous  membrane  of  the 
tympanum. — I  retain  this  expression, 
though  I  feel  that  at  present  its  significa- 
tion must  be  held  quite  doubtful.  It  is 
not  unlikely  that  the  rigidity  of  the  mem- 
brane may  arise,  in  the  large  majority  of 
cases,  from  the  gradual  drying  of  retained 
secretion.      But    the    data  are  not  yet 


available  for  determining  this  point,  nor 
is  it,  at  least  in  confirmed  cases,  of  practi- 
cal importance.  Whether  the  mucous 
membrane  be,  according  to  Mr.  Toynbee's 
view,  "  rigid"  from  slow  inflammatory  or 
degenerative  action,  or  be  rendered  so  by 
condensed  secretion,  the  effect  doubtless 
in  impairing  the  motions  of  the  ossicula  is 
the  same  ;  and  so  also  is  the  treatment. 
If  there  be  vigor  in  the  patient's  constitu- 
tion, and  the  nervous  power  seems  to  be 
moderately  well  maintained  (as  e.  </.,  if 
the  tuning-fork  be  better  heard  in  the 
worse  ear),  benefit  is  generally  derived 
from  the  continued  injection  of  solvent  or 
astringent  liquids  into  the  tympanum. 
[The  caution  given  on  p.  190  must  be  re- 
peated and  insisted  on  here.] 

There  is  one  qualification  to  this  remark, 
however,  viz.,  that  when  a  true  bony  an- 
chylosis of  the  stapes  exists,  benefit  can- 
not be  expected,  and  I  do  not  know  any 
symptoms  by  which  it  can  certainly  be 
distinguished  during  life.  I  believe, 
however,  from  the  result  of  my  dissec- 
tions, that  this  is  a  decidedly  rare  affec- 
tion except  in  the  aged,  and,  I  think,  that 
symptoms  of  nerve-failure  generally  ac- 
company it.  In  cases  of  "rigidity,"  the 
meatus  is  frequently  found  devoid  of  ceru- 
men ;  the  membrana  tympani  is  either 
natural  or  slightly  opaque  ;  occasionally 
it  may  contain  calcareous  deposits.  The 
Eustachian  tube  is  pervious  ;  and  the  air 
enters  often  with  a  loud  or  a  wheezing 
sound.  No  pain  is  present ;  but  there  is 
generally  an  annoying  tinnitus.  The 
"■adapting  power"  of  the  organ  is  more 
affected  than  the  mere  ability  to  distin- 
guish sounds.  The  patient  is  embarrassed 
in  general  conversation,  while  able  to 
hear  single  voices  with  tolerable  ease. 
This  symptom,  however,  may  also  exist 
in  cases  of  nervous  deafness,  arising  from 
the  excitement  connected  with  a  large 
company  ;  but  the  mode  of  its  production 
is  different;  and  in  the  latter  cases  excite- 
ment produces  the  same  effect  under  all 
circumstances.  Hearing  better  in  a  noise, 
as  while  riding  in  a  carriage  or  during  the 
beating  of  a  drum,  appears  to  be  common 
to  this  with  some  other  morbid  conditions. 

It  has  been  recommended  to  treat  this 
affection  with  counter-irritants,  nitrate  of 
silver  applied  to  the  membrana  tympani, 
baths,  and  inflation  of  the  tympanum 
with  medicated  vapors.  But,  I  believe, 
the  only  plan  which  is  at  all  reliable,  is  to 
inject  at  short  intervals  into  the  tympa- 
num medicated  solutions.  Those  which 
I  chiefly  use  are  carbonate  of  soda  (gr.  x 
-xx  ad  sj),hydrochlorate  of  ammonia  gr. 
x  ad  3j,  with  which  I  usually  combine  per- 
chlorate  of  mercury  (gr.  ■%);  and  sulphate  of 
zinc,  gr.  ij-vj  ad  3j  ; — the  first  as  a  mere 
solvent  the  second  as  stimulating  and  ab- 
sorbent, and  the  last  as  an  astringent.  But 
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various  others,  as  liq.  potassoe,  tinct. 
iodinii,  and  arg.  nitr.  in  small  quantities, 
are  recommended,  and  probably  have 
special  advantages  in  some  cases. 

There  are  two  ways  in  which  they  may 
be  applied ;  the  best  is  to  introduce  a 
few  drops  by  means  of  the  Eustachian 
catheter,  through  which  it  is  easily  blown 
into  the  tympanum  by  an  elastic  bag. 
This  may  be  done  from  once  to  three 
times  a  week,  and  continued  for  three  or 
four  weeks.  If  it  is  benelicial  it  can  be 
resumed  at  intervals.  At  the  same  time 
friction  with  iodine  and  ammonia,  or  oc- 
casional blisters,  can  be  employed  ;  and 
the  throat  should  be  kept  clear  by  solution 
of  soda  drawn  or  syringed  through  the 
nostrils.  Many  cases  that  would  other- 
wise have  been  hopeless,  may  by  this 
means  be  very  greatly  improved.  It  re- 
quires of  course  the  continued  attendance 
of  the  patient,  and  when  this  is  impossi- 
ble, or  seems  not  justified  by  the  proba- 
bility of  benefit,  this  may  be  dispensed 
with  (although  not  without  some  disad- 
vantage), and  he  may  himself  force  a  so- 
lution of  soda  or  amnion,  hydrochl.  into 
his  own  tympanum  once  or  twice  a  week. 
The  method  of  doing  this  is  very  simple, 
and  was  first  pointed  out  by  Dr.  Gruber, 
of  Vienna.  The  patient,  inclining  his 
head  well  to  the  affected  side,  introduces 
into  the  nostril  of  the  same  side  a  glass 
syringe  containing  about  3ij  of  the  solu- 
tion. This  he  syringes  firmly  into  the 
pharynx,  where  it  lies  in  contact  with  the 
orifice  of  the  tube.  He  then  quietly  and 
without  swallowing  inflates  the  tympa- 
num. With  a  little  practice  he  thus 
quite  easily  forces  a  little  of  the  fluid  into 
the  tympanum.  If  the  tube  be  not  per- 
vious, of  course  it  must  first  be  made  so, 
and  before  this  plan  is  adopted,  it  is  well 
to  clear  the  posterior  nares  and  pharynx 
well  by  a  solution  of  soda,  through  the 
nose,  twice  daily  for  a  week.  There  is 
more  risk  of  irritation  on  this  plan,  but  I 
have  known  it  also  answer  very  satisfac- 
torily, and  in  cases  of  long  stauding. 

Warm  vapors  containing  iodine,  etc., 
introduced  through  the  Eustachian  cathe- 
ter, by  means  of  an  air  press  or  an  elas- 
tic bag,  though  less  useful,  appear  some- 
times efficacious,  and  often  form  a  valuable 
adjunct.     But  the  remedy  is  liquids. 

Dr.  Weber-Liel,  of  Berlin,  has  sug- 
gested the  introduction  of  a  very  small 
elastic  tube  through  the  ordinary  cathe- 
ter, quite  into  the  tympanum— a  proceed- 
ing perfectly  feasible — and  by  means  of  it 
the  direction  of  a  stream  of  medicated 
spray  to  any  desired  region  of  the  tym- 
panum. By  this  means  much  stronger 
solutions  may  be  employed  with  safety, 
but  perhaps  the  difficulty  of  deciding 
when  and  at  what  point  they  are  re- 
quired, will  for  some  time  remain. 

In  some  obstinate  cases  I  have  seemed 


to  find  benefit  from  the  biniodide  of  mer- 
cury (gr.  g'2),  combined  with  syr.  ferri 
iodidi,  3j,  and  potass,  iod.,  gr.  ij,  ter  die, 
continued  for  some  weeks.  As  a  rule  I 
use  the  solutions  only  to  one  ear  at  a 
time,  and  having  thus  a  point  of  compari- 
son, I  have  been  able  to  convince  myself 
of  their  benefit  in  some  cases  in  which,  at 
the  patient's  own  request,  they  have  been 
employed  at  intervals  for  upwards  of  two 
years.  But  I  think  no  skill  in  diagnosis 
can,  with  our  present  knowledge,  avoid 
failures ;  especially,  perhaps,  in  young 
women,  who,  as  a  class,  are  very  liable 
to  this  or  some  like  form  of  deafness. 
General  tonic  regimen  and  especial  avoid- 
ance of  close  rooms  and  other  causes  of 
catarrh,  and  also  of  the  too  free  use  of 
cold  water  to  the  head,  are  of  course  to 
be  insisted  on. 

This  form  of  disease,  together  with  that 
next  to  be  mentioned,  has  been  ascribed 
to  a  gouty  or  rheumatic  constitution.  On 
this  point,  however,  farther  investigation 
ma}r  be  needed.  Dr.  Garrod  informs  me 
that  he  does  not  find  gouty  or  rheumatic 
patients  especially  liable  to  deafness,  the 
ear  forming  in  this  respect  a  decided  con- 
trast to  the  eye  ;  and  Dr.  Gull  has  sub- 
mitted to  examination  some  deposits  from 
the  t3rmpanum  supposed  to  contain  acicu- 
lar  crystals  or  uric  acid,  and  has  found 
them  to  consist  of  fat.1  The  best  marked 
case  of  the  connection  of  deafness  with 
the  gouty  diathesis  that  has  come  under 
my  own  observation  is  that  of  a  lady, 
aged  fifty-seven,  subject  to  attacks  of 
gout  and  slightly  deaf.  On  the  occasion 
of  the  sudden  death  of  her  husband,  an 
intense  deafness  came  on  in  the  course 
of  a  few  hours,  which  subsided  on  the  lo- 
cal manifestation  of  gout  two  or  three 
days  afterwards. 

Anchylosis  of  the  stapes  to  the  fenestra 
ovalis. — This  is  an  affection  our  chief 
knowledge  of  which  we  owe  to  Mr.  Toyn- 
bee.  It  consists  in  a  union,  by  bone,  be- 
tween the  base  of  the  stapes  and  the 
margin  of  the  fenestra  ovalis.  This  con- 
dition may  exist  in  various  forms,  either 
that  of  a  simple  expansion  of  the  base  of 
the  stapes,  or  an  expansion  combined  with 
a  calcareous  whiteness  of  the  bone,  or 
with  effusion  of  osseous  matter  within  or 
around  the  joint.  In  some  cases,  there  is 
found  a  thickening  and  rigidity  merely  of 
the  ligaments  connecting  the  articulating 
surfaces.  The  general  symptoms  are 
very  like  those  of  the  last-mentioned  af- 
fection. How  far  treatment  is  of  any 
effect,  there  is  as  yet  no  sufficient  evi- 
dence to  show. 

In  Canstatt's  Jahresbericht  for  1859  is  an 
account  of  a  paper  by  Voltolini  on  this  sub- 
ject.     Taking    into   consideration   the   very 

1  Guy's  Hospital  Reports,  1857,  p.  289. 
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slight  amount  of  motion  normally  possessed 
by  the  stapedio-vestibular  articulation,  it  ap- 
peared to  him  unlikely  that  the  deafness 
which  occurs  in  its  anchylosed  condition 
could  arise  from  its  immobility.  Experi- 
menting upon  the  subject,  he  found  that  vi- 
brations were  transmitted  best  from  air  to  a 
limited  surface  of  water,  when  the  latter  was 
covered  by  a  plate,  which  was  not  solidly 
connected  to  the  boundaries  of  the  aperture. 
It  is  to  the  alteration  in  this  respect,  there- 
fore, and  not  to  loss  of  the  motion  which 
might  be  given  to  it  by  the  muscles  of  the 
tympanum,  that  he  ascribes  the  deafness 
which  accompanies  osseous  anchylosis  of  the 
stapes.  In  respect  to  the  diagnosis,  he  re- 
jects the  relatively  greater  inability  to  under- 
stand mixed  conversation  than  to  distinguish 
single  sounds,  and  relies  chiefly  on  the  ap- 
pearance of  the  external  portions  of  the  ear  : 
the  meatus  dry,  widened,  without  vital  reac- 
tion, and  leathery ;  the  membrana  tympani 
parchment-like,  dry,  thick,  opaque,  some- 
times with  earthy  deposits,  and  immobile. 
The  affection  occurs,  too,  in  dry  and  harsh 
constitutions.  The  sound,  on  inflation  of  the 
Eustachian  tube,  is  normal,  or  too  full,  and 
the  act  produces  no  improvement.  He  rejects 
all  treatment. 

In  connection  with  this  affection,  Mr.  Toyn- 
bee  has  reported  a  case  in  which  a  great  tem- 
porary improvement  was  effected  by  a  loud 
shout  uttered  close  to  the  ear  ;  this  improve- 
ment being  ascribed  by  him  to  a  loosening  of 
the  stapes  within  its  articulation.  Perhaps 
the  following  case,  related  by  Triquet,  was 
one  of  a  similar  nature.  A  man  had  suffered 
from  deafness,  coming  on  gradually  for  many 
years,  without  any  known  cause.  It  was  at- 
tended with  tinnitus.  In  a  fit  of  despondency 
he  fired  a  pistol  into  the  right  ear.  The  bul- 
let destroyed  the  auricle  and  fractured  the 
meatus,  passing  out  beneath  the  scalp.  The 
hearing  in  that  ear  was  raised  by  the  shock 
from  two  to  twelve  centimetres.  I  have  also 
seen  a  gentleman  in  whom  deafness  of  several 
months'  standing  suddenly  ceased  on  an  en- 
gine passing  close  to  him  with  a  loud  whistle. 
The  ear  in  this  case  (some  years  subsequent- 
ly) showed  nothing  abnormal. 

Indeed,  the  causes  which  will  sometimes 
seem  to  improve  the  hearing  in  cases  of 
deafness  are  such  as  we  could  by  no  means 
anticipate.  An  elderly  lady,  who  had 
been  under  nvy  care  for  deafness,  attended 
with  perforation  of  the  membrana  tym- 
pani, was  seized  with  paraplegia.  The 
hearing  became  decidedly  better  at  the 
time  of  the  attack,  and  continued  so  for 
■some  years. 

Exostoses,  or  deposits  of  osseous  matter,  are 
•occasionally  found  on  the  other  ossicles. 

One  case  also  is  on  record  of  fracture  of  the 
handle  of  the  malleus.  It  was  found  in  the 
body  of  a  man  who  died  in  Guy's  Hospital 
from  disease  quite  unconnected  with  the  ear, 
and  is  reported  in  the  Pathological  Transac- 
tions, vol.  x.,  p.  236.  The  fracture  took 
place  just  above  the  processus  brevis,  at  the 


point  where  the  tensor  tympani  ligament  is 
attached ;  the  fractured  surface  was  smooth 
and  convex,  and  seemed  to  have  played  on  a 
false  joint  upon  the  body  of  the  malleus, 
which  was  displaced  inwards.  I  have  seen 
another  also,  produced  by  a  sudden  blow 
while  picking  the  ear  with  a  wire.  The 
deafness  was  very  great. 

Dislocation  of  the  ossicula  is  more  fre- 
quent ;  it  generally  occurs  between  the 
incus  and  stapes,  and  is  accompanied  with 
caries  of  the  bones,  or  other  effects  of  in- 
tiammation.  In  the  severer  forms  of 
inflammation  of  the  mucous  membrane 
of  the  tympanum,  indeed,  caries  of  these 
hones  is  not  an  unfrequent  result.  For 
the  most  part,  when  this  occurs,  the  mem- 
brana tympani  is  perforated  ;  but  this  is 
not  always  the  case.  The  head  of  the 
malleus,  the  incus,  and  one  crus  of  the 
stapes,  have  been  found  to  be  destroyed 
by  caries,  the  membrane  being  entire.1 
The  patient  was  a  woman  aged  thirty, 
who  died  of  acute  peritonitis.  The  artifi- 
cial membrane  is  suitable  for  these  cases. 

In  cases  of  perforation  the  incus  fre- 
quently comes  away  in  a  more  or  less  ca- 
rious state  ;  the  malleus  also,  but  less  fre- 
quently ;  and  still  more  rarely,  the  stapes 
may  be  separated  from  its  attachments 
and  cast  off.  Whether  total  deafness 
necessarily  results  from  loss  of  the  stapes, 
involving  as  it  must  do  the  discharge  of 
the  perilymph  from  the  internal  ear,  is  as 
yet  undecided. 

Diseases  of  the  Mastoid  Cells. 

Besides  participating,  as  they  for  the 
most  part  do,  in  inflammatory  diseases 
of  the  tympanum,  the  mastoid  cells  are 
subject  to  affections  which  do  not  involve 
that  cavity.  They  may  he  the  seat,  for 
example,  of  deposits,  chiefly  of  choleste- 
rine,  while  the  tympanum  is  free  ;  and  in- 
flammation leading  to  caries  or  necrosis  of 
their  osseous  walls  may  coexist,  though 
seldom,  with  a  comparatively  healthy 
state  of  the  adjacent  parts.  This  latter 
affection  is  more  frequent  in  childhood 
than  in  adult  life,  and,  whether  conse- 
quent upon  disease  commencing  in  the 
tympanum  or  not,  demands  prompt  mea- 
sures to  prevent  extension  of  the  mischief 
to  the  intra-cranial  organs.  The  symp- 
toms are,  tenderness  over  the  mastoid 
process,  followed  by  redness  and  tumefac- 
tion ;  a  discharge  generally  issues  from 
the  meatus,  although  the  walls  of  this 
passage  may  be  perfect.  Sometimes  an 
obscure  fluctuation  may  be  felt  behind 
the  ear.  There  is  generally  at  this  stage 
of  the  disease  headache,  and  pain  extencl- 

1  Triquet,  from  the  Gaz.  des  Hop.,  Jan., 
1851. 
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ing  over  the  back  of  the  head  and  neck  ; 
often  giddiness,  and  other  symptoms  of 
irritation  of  the  brain.  The  most  essen- 
tial point  in  the  treatment  is  not  to  neg- 
lect, nor  to  defer  too  long,  an  incision, 
freely  exposing  the  bone.  This  should 
be  made  in  the  vertical  direction  about 
half  an  inch  behind  the  ear,  and  should 
extend  the  whole  length  of  the  mastoid 
process.  Great  relief  almost  invariably 
follows.  Sometimes  pus  will  escape,  and 
the  knife  will  penetrate  the  softened  bone. 
Poultices  should  be  applied,  and  a  free 
discharge  encouraged.  Portions  of  dead 
bone  may  come  away,  or  the  wound  may 
gradually  heal  without  exfoliation.  If 
the  cerebral  irritation  should  continue,  a 
seton  applied  to  the  nape  of  the  neck,  or 
an  issue  in  the  arm,  may  be  found  useful, 


the  utmost  care  being  at  the  same  time 
taken  to  insure  a  free  exit  of  matter. 
There  arc  now  nearly  twenty  eases  on 
record  in  which  the  mastoid  process  has 
been  trephined,  or  otherwise  perforated, 
for  the  evacuation  of  matter  contained 
within  it.  Of  these  it  may  he  said  that 
almost  every  one  appears  to  have  been 
successful  that  was  not  performed  too 
late.  The  operation  is  a  simple  one,  and 
by  aid  of  the  instruments  (Fig.  292)  may 
be  carried  out  with  great  safety.  It  should 
never  be  neglected  when,  after  the  peri- 
osteum covering  the  mastoid  process  has 
been  freely  divided,  symptoms  of  cerebral 
irritation  still  continue. 

[Other  modes  of  perforating  the  mastoid 
portion. — After  the  patient  has  been  thor- 
oughly etherized,  let  an  incision  be  made 


Fur.  291. 


Knife  for  opening  mastoid  abscess. 


about  half  an  inch  behind  the  auricle, 
beginning  on  a  line  with  the  top  of  the 
auricle.  In  many  instances  the  surgeon 
may  be  surprised  at  the  thickness  of  the 
tissues  over  the  mastoid,  and  the  depth 
to  which  he  must  cut  before  the  bone  is 
reached.  The  bleeding,  which  is  usually 
quite  profuse,  will  be  advantageous  to 
the  engorged  parts.  If  an  arteriole  is  cut, 
the  hemorrhage  must  be  controlled  of 
course  by  a  ligature,  when  the  wound 
may  be  sponged  and  the  bone  examined. 
This  may  be  so  soft  as  to  yield  readily  to 
the  pressure  of  a  probe  or  a  knife-blade. 
The  latter  should  not  be  longer  than  from 
5  to  8  millimetres,  for  fear  of  penetrating 
too  far  with  it,  and  hence  a  short,  thick- 
bladed  knife,  as  represented  in  Fig.  291,  is 
preferable. 

If  after  the  incision  through  the  soft  tis- 
sues, as  above  described,  and  the  dissec- 
tion of  the  periosteum,  the  bone  is  found 
healthy  on  its  outer  surface,  and  resistant 
to  pressure  from  a  probe  or  a  knife,  it 
may  be  required  to  be  opened  by  means 
of  small  trephines,  bits,  various  kinds  of 
chisels,  drills,  etc.  Yery  good  forms  are 
those  recommended  and  used  by  Dr.  A. 
H.  Buck,  as  shown  in  Fig.  292. 

If  pus  be  found  beneath  the  periosteum, 
a  sinuous  opening  in  the  mastoid  may  be 
suspected  and  should  be  sought  for.  If 
such  an  opening  is  found,  the  perforator 
may  be  applied  here  and  the  existing  hole 
made  larger.  If,  however,  the  operator 
may  choose  the  point  for  perforating  the 
mastoid  surface,  it  should  be  about  a 
quarter  of  an  inch  behind  the  external 
auditory  meatus,  a  little  below  the  level 
of  the  upper  wall  of  the  canal.     If  the 


line  of  the  z}rgoma  and  the  temporal 
ridge  be  extended  posteriorly  until  it  in- 
tersects a  perpendicular  drawn  through 

Fie.  292. 


Instruments  for  perforation  of  the  mastoid  cells. 

the  mastoid  tip,  the  angle  lying  between 
these  lines,  on  the  side  towards  the  exter- 
nal auditory  meatus,  will  indicate  the  posi- 
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tion  for  the  insertion  of  the  perforator. 
A  few  turns  of  the  pyramidal  borer,  in  a 
direction  inward,  forward,  and  slightly 
upward,  will  usually  be  sufficient  to  per- 
forate the  mastoid  wall,  the  average 
thickness  of  which  at  this  point  is  about 
one-fifth  of  an  inch.  The  opening  thus 
made  may  be  further  and  definitely  en- 
larged by  the  use  of  a  bit,  such  as  is  re- 
presented in  Fig.  292. 

Retractors  made  of  steel  wire  will  be 
found  of  service  in  keeping  the  edges  of 
the  cut  away  from  the  operator.  They 
must  of  course  be  entrusted  to  a  careful 
assistant. 

After  the  mastoid  cells  are  thus  ex- 
posed, they  may  be  broken  up  by  means 
of  a  firm  probe,  and  the  mastoid  antrum 
thus  reached. 

The  gouge  is  preferred  by  some  opera- 
tors for  perforating  the  mastoid  wall. 
Such  an  instrument  may  be  of  value  in 
hyperostosis  of  the  mastoid  wall,  for,  as 
has  been  shown  by  Schwartze,  of  Halle, 
by  employing  it  the  cells  may  be  bared 
and  the  mastoid  antrum  reached  by  the 
successive  removal  of  layers  from  the 
outer  mastoid  wall.  Although  the  pain 
may  have  been  intense  and  unyielding, 
and  the  symptoms  of  the  patient  strongly 
indicative  of  cerebral  complication,  the 
perforation  of  the  mastoid  may  not  give 
vent  to  pus,  but  to  a  reddish,  pulpy  mat- 
ter. The  operation,  however,  will  give 
the  desired  relief  and  cut  short  a  process 
which  Avould  have  rapidly  advanced  to 
suppuration,  with  all  its  tendencies  to 
burrow  towards  the  brain.  If  this  opera- 
tion is  but  honestly  and  fairly  regarded, 
in  the  light  of  recent  investigations,  it 
must  be  admitted  that  it  is  simple,  safe, 
and  efficient.  It  becomes,  therefore,  the 
duty  of  every  conscientious  practitioner 
of  medicine  to  be  carefully  observant  of 
the  onset  of  an  inflammation  in  the  mas- 
toid cavity,  and  prompt  to  relieve  it.  By 
such  intelligent  action  life  will  as  surely 
be  saved  as  heretofore  it  has  been  lost, 
because  the  true  nature  of  mastoid  dis- 
ease has  not  been  recognized,  and  conse- 
quently no  rational  means  resorted  to.] 


Diseases  of  the  Ear  implicating 
the  Brain  or  Lateral  Sinus. 

This  fatal  class  of  diseases  has  been 
long  recognized,  but  much  additional  light 
has  been  thrown  upon  their  pathology  by 
the  investigations  of  Mr.  Toynbee  and 
Dr.  Gull.  The  former  has  shown  that 
inflammation  of  any  portion  of  the  ear, 
either  of  the  meatus,  tympanum,  the 
mastoid  cells  or  labyrinth,  may  extend  to 
the  bone,  and  lead  to  a  fatal  issue  ;  and 
has  established  it  also  as  a  general  rule 
that  disease    advancing    from  either  of 


these  portions  of  the  organ  sets  up  mor- 
bid action  in  certain  definite  localities 
within  the  cranium.  Thus  inflammation 
of  the  meatus  or  mastoid  cells  tends  to 
produce  disease  of  the  lateral  sinus  or 
cerebellum,  except  in  young  children,  in 
whom  the  mastoid  cells  are  very  small, 
and  are  in  relation  rather  with  the  cere- 
brum. Inflammation  of  the  tympanum 
for  the  most  part  extends  towards  the 
middle  cerebral  lobe  ;  and  when  the  laby- 
rinth is  involved,  which  seldom  happens 
except  by  extension  from  the  tympanum, 
the  progress  of  the  disease  takes  the 
course  of  the  auditory  nerve  towards  the 
medulla  oblongata.  Other  observers, 
while  allowing  the  great  exactness  and 
importance  of  the  relations  thus  pointed 
out,  have  held  that  exceptions  occur,  and 
that  disease,  commencing  in  any  portion 
of  the  ear,  may  progress  inwards  by  vari- 
ous routes. 

The  chief  secondary  diseases  produced 
by  aural  inflammation  are  three  :  inflam- 
mation of  the  dura  mater  and  the  other 
membranes ;  abscess  in  the  substance  of 
the  brain  ;  and  inflammation  of  the  lateral 
sinus,  with  its  effects.  The  two  former 
of  these  affections  are  for  the  most  part 
found  together ;  but  cases  not  unfre- 
quently  occur  in  which,  while  the  dura 
mater  is  inflamed,  the  cerebral  tissues 
exhibit  scarcely  any  appreciable  altera- 
tion ;  or,  on  the  other  hand,  in  which  one 
or  more  abscesses  exist  within  the  brain, 
while  the  dura  mater  appears  healthy. 
Besides  these  cases  of  demonstrable  sec- 
onclaiy  disease  resulting  from  inflamma- 
tion within  the  ear,  instances  occur  in 
which  death  takes  place  with  symptoms 
of  cerebral  affection,  but  in  which  no 
lesion  whatever  is  found  except  within 
the  tympanum. 

The  early  symptoms  of  implication  of 
the  brain  are  rigors,  often  at  first  resem- 
bling attacks  of  ague  (so  that  they  have 
been  treated  with  quinine)  ;  and  pain  in 
the  head,  gradually  becoming  intolerably 
severe.  This  pain  for  the  most  part  ex- 
tends over  the  back  of  the  neck,  and  it  is 
greatly  increased  by  motion.  Delirium, 
impairment  of  consciousness,  of  speech, 
or  of  muscular  power  may  ensue,  and 
death  follows,  the  pain  generally  being 
intense  until  the  last.  The  sudden  cessa- 
tion of  a  chronic  discharge  from  the  mea- 
tus, accompanied  by  pain  and  fever, 
frequently  marks  the  onset,  or  at  least 
the  threatening  of  an  internal  inflamma- 
tion. 

The  symptoms,  however,  are  not  always 
of  this  acute  character.  As  in  other 
forms  of  abscess  within  the  brain,  there 
may  exist  for  a  considerable  period 
scarcely  any  indications  of  the  serious 
mischief  that  has  taken  place.  Treat- 
ment, in  this  affection,  is  of  avail  to  save 
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life  only  in  the  earliest  stages.  When 
suppuration  is  established  within  the 
brain,  and  there  exists  a  diseased  bone  in 
its  immediate  vicinity  acting  as  a  constant 
source  of  irritation,  it  is  probably  vain  to 
hope  to  do  more  than  alleviate  the  suffer- 
ings of  the  patient.  The  first  and  main 
indication  in  all  cases  is  to  obtain  and 
preserve  a  perfectly  free  exit  for  matter. 
A  case  is  reported  by  Dr.  Gull,  in  which 
though  it  issued  fatally,  a  decided  mitiga- 
tion of  the  symptoms  followed  a  discharge 
of  matter  through  the  nose  ;  and  an  indi- 
cation is  thus  afforded  of  the  surgeon's 
chief  task  in  every  instance  of  this  affec- 
tion. Perforation  of  the  membrana  tym- 
pani, if  it  be  entire  ;  or  its  incision,  if  by 
adhesion  to  the  promontory  or  otherwise 
it  act  the  part  of  a  valve  ;  or  trephining 
of  the  mastoid  process,  should  be  had  re- 
course to,  and  promptly  if  necessary,  to 
avert  the  retention  of  pus.  In  some  cases 
polypi  seem  to  obstruct  the  meatus  ;  and 
then  their  removal  becomes  a  matter  of 
the  utmost  importance.  A  case  is  related 
by  Bonnafont,  in  which  the  crushing  of  a 
polypus  gave  exit  to  a  large  quantity  of 
matter,  with  immediate  relief  to  the 
gravest  cerebral  symptoms,  and  others 
have  occurred  in  my  own  experience. 

When  inflammation  extends  from  the 
ear  to  the  lateral  sinus,  it  proves  fatal  by 
secondary  disease  of  the  lungs,  which  be- 
come affected  with  lobular  pneumonia  and 
pleurisy  ;  pneumo-thoraxalso,  and  slough- 
ing of  the  lung,  frequently  occur.  The 
symptoms  are  rigors,  with  sweats,  fever, 
pain  in  the  head  and  back  of  the  neck, 
followed  by  stethoscopic  indications  of 
pleurisy  ;  vomiting  is  often  present.  Ten- 
derness and  swelling  may  generally  be 
found  in  the  course  of  the  jugular  vein. 
On  examination  after  death  the  portion 
of  the  mastoid  cells,  forming  the  floor  of 
the  lateral  sinus,  is  carious  to  a  greater 
or  less  extent,  and  that  vessel  contains  a 
disorganized  clot  mixed  with  pus. 

Although  when  these  affections  of  the 
brain  or  lateral  sinus  are  once  established, 
the  surgeon  is  powerless  to  stay  their 
course,  yet  many  cases  occur  in  which 
symptoms  of  the  most  threatening  char- 
acter may  be  entirely  removed  by  care. 
In  these  patients  either  the  membrana 
tympani  has  been  perforated  and  the 
mucous  membrane  of  the  tympanum  in- 
flamed, for  a  long  time,  a  purulent  dis- 
charge from  the  meatus  being  either  con- 
stant or  occurring  at  intervals  ;  or,  with- 
out rupture  of  the  membrana  tympani, 
there  is  a  chronic  inflammation  of  the 
meatus  attended  with  discharge.  During 
a  cold,  or  from  general  ill-health,  or  from 
a  blow,  or  even  without  ascertainable 
cause,  the  symptoms  become  aggravated, 
perhaps  the  discharge  suddenly  ceases  ; 
pain  arises  in  the  ear,  extends  over  the 


side  of  the  head,  and  is  greatly  increased 
by  motion  ;  giddiness  may  follow,  with 
inability  to  stoop;  fever  is  sometimes, 
but  not  always  present,  and  there  may 
even  be  delirium  ;  or  slight  attacks  of  the 
kind  may  recur  at  intervals  and  pass  oil'. 
In  these  cases  an  entire  abstinence  from 
work,  or  any  kind  of  excitement,  must  be 
enjoined  ;  and,  except  in  the  mildest  forms 
of  the  disease,  the  patient  should  be  con- 
fined to  bed.  Leeches  should  be  freely 
applied  around  and  beneath  the  car,  and  ' 
by  fomentations  and  poultices  the  external 
discharge,  if  it  have  ceased,  should  be  en- 
couraged to  return.  The  meatus  may 
also  be  syringed,  very  gently  so  as  to  avoid 
giving  pain,  with  water  as  warm  as  it  can 
be  borne.  After  the  leeches  counter-irri- 
tation should  be  employed  ;  and  a  seton 
may  be  worn  at  the  back  of  the  neck 
until  every  symptom  of  cerebral  irritation 
has  disappeared.  Purgative  and  altera- 
tive medicines  may  be  administered,  ac- 
cording to  the  judgment  of  the  surgeon  ; 
but  the  latter  demand  caution.  The  in- 
jurious effect  of  mercury,  when  once  sup- 
purative action  has  commenced  within  the 
brain,  is  well  known.  If  there  be  any 
puffmess  or  tenderness  over  the  mastoid 
process,  an  incision  down  to  the  bone  in 
that  region  should  not  be  omitted ;  and 
any  obstruction  to  the  escape  of  matter 
should  be  thoroughly  removed.  Under 
these  means  symptoms  of  a  very  serious 
aspect  will  often  entirely  disappear  ;  but 
great  perseverance  and  prolonged  caution 
are  required.  Frequently  an  incision  of 
the  membrane  and  washing  out  of  the 
tympanum,  as  before  described,  will  be 
found  the  needful  remedy. 

Another  fatal  consequence  of  disease  of 
the  ear  is  hemorrhage.  This  occurs  from 
ulceration  of  the  coats  of  the  adjacent  ves- 
sels. SirW.  Wilde  relates  two  cases,  follow- 
ing scarlatina,  in  one  of  which  the  lateral 
sinus  was  found  ulcerated.  One  case  I 
have  seen  in  a  man  of  middle  age,  in 
whom  severe  pain  in  the  ear  was  followed 
by  repeated  attacks  of  bleeding  from  the 
meatus.  The  patient  sank,  apparently 
exhausted  by  loss  of  blood  ;  and  on  ex- 
amination there  wras  found  caries  of  the 
tympanic  walls,  causing  ulceration  of  the 
coats  of  the  carotid  artery. 


Malignant  Disease  of  the  Ear. 

This  is  an  affection  occasionally  met 
with,  though  it  is  not  frequent.  It  com- 
mences in  the  deeply-seated  parts  of  the 
organ  ;  and  a  large  part  of  the  temporal 
bone  and  of  the  adjacent  portions  of  the 
skull  may  be  destroyed  before  life  suc- 
cumbs. The  affection  calls  for  no  special 
remark,  except  that,  as  before  observed, 
it  is  at  some  stages  liable  to  be  mistaken 
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for  polypus.  The  only  ease  in  which 
real  difficulty  would  be  likely  to  arise  in 
the  diagnosis,  might  be  that  of  a  polypus 
causing  irritation  of  the  brain  by  pre- 
venting the  escape  of  matter ;  and  here 
the  history,  and  the  difference  of  the 
symptoms  in  the  two  cases,  could  hardly 
fail  to  give  the  necessary  guidance. 


Affections  of  the  Labyrinth  and 
Auditory  Nerve. 

These  are  divisible  into  two  classes ; 
those  in  which  demonstrable  pathological 
changes  are  or  are  not  present.  But  our 
knowledge  on  the  subject,  and  our  means 
of  diagnosis,  are  both  as  yet  very  imper- 
fect. Among  the  morbid  conditions  found 
within  the  labyrinth,  the  most  frequent 
are  :  vascularity  of  the  walls  and  mem- 
branous tubes  ;  deficiency  of  the  labyrin- 
thine fluid ;  excess  of  otoconia  ;  effusions 
of  lymph,  of  red  serum,  or  of  blood,  the 
latter  being  chiefly  found  after  typhus  or 
typhoid  fever.  The  tympanic  aperture  of 
the  cochlea  has  been  found  filled  with 
osseous  deposit.  The  auditory  nerve  is 
sometimes,  especially  in  old  persons  who 
have  been  long  deaf,  atrophied,  and  much 
reduced  in  size. 

In  some  instances  the  bony  portion  of  the 
internal  ear  becomes  necrosed,  and  finds  exit 
through  the  meatus  externus  without  pro- 
ducing disease  within  the  skull.  In  a  pa- 
tient of  Mr.  Shaw's,  a  boy  who  had  suffered 
from  scarlatina  two  years  and  a  half  before, 
almost  the  whole  of  the  bony  labyrinth  was 
thus  cast  off,  being  removed  by  the  forceps 
from  the  external  meatus.1  And  in  the  case 
of  an  old  man,  who  came  under  my  own  ob- 
servation, the  entire  cochlea,  with  some  of 
the  adjacent  bone,  had  come  away. 

Meniere  has  reported  two  interesting- 
cases  : — 

One  of  a  girl  exposed  to  severe  cold  for  sev- 
eral hours,  by  having  to  travel  in  an  open 
carriage  at  night,  during  the  catamenial  pe- 
riod. In  a  few  hours  she  became  completely 
deaf,  without  pain.  Death  soon  followed. 
There  was  found,  throughout  the  labyrinth, 
"  a  sort  of  plastic,  reddish  lymph,  which  ap- 
peared to  be  the  product  of  an  inflammation 
of  all  the  membranous  surfaces  which  line 
the  internal  ear."  In  another  similar  case, 
proving  fatal  in  two  months,  there  existed 
the  same  plastic  lymph,  of  yellow  color,  oc- 
cupying the  labyrinth,  with  a  number  of 
small  gray  opaque  points  scattered  through 
it,  resembling  commencing  tubercle. 

Few  cases  precisely  similar  to  these 
have  been  met  with  since,  but  there  is  a 

1  Transactions  of  the  Pathological  Society, 
vol.  vii.,  p.  335. 


frequent  and  well-marked  affection  which 
seems  evidently  to  have  some  relation 
to  them.  The  patient,  probably  entirely 
free  from  any  previous  affection  of  the  ear, 
is  suddenly  seized  with  giddiness,  and  in 
severe  cases  with  nausea,  and  finds  him- 
self unable  to  walk  steadily  ;  at  the  same 
moment  he  becomes  conscious  of  a  sound 
in  one  or  both  ears,  which  may  be  of  va- 
rious kinds  ;  often  it  gives  him  the  con- 
viction of  some  external  source  of  sound. 
The  giddiness,  etc.,  pass  off  in  a  few  days 
entirely,  but  the  hearing  of  one  or  both 
ears  remains  very  greatly  impaired,  and 
the  tinnitus  continues.  Of  the  condition 
of  the  visible  parts  of  the  ear  at  the  time 
of  the  attack  I  cannot  speak,  but  on  ex- 
amination, after  the  lapse  of  weeks  or 
years,  the  tympanum  appears  quite  nor- 
mal ;  the  nerve  is  partially  paralyzed. 
The  pathology  of  the  affection  is  not  yet 
known,  since  it  appears  not  to  shorten 
life.  My  own  guess  is  that  the  severer 
cases  indicate  apoplexy  of  the  labyrinth  ; 
the  slighter  ones,  probably,  some  sudden 
increase  of  fluid  pressure.  I  have  not 
found  any  remedies  successful.  It  is  nat- 
ural to  suppose  such  an  attack  to  depend 
on  general  impairment  of  health,  and  in 
most  cases  the  patient  is  weak  or  ana?mic. 
But  I  have  met  with  the  S}'mptoms  in  a 
strong  young  man  in  whom  I  could  dis- 
cover no  other  deviation  from  perfect 
health.  With  time  the  affection  may  be 
expected  to  become  less  severe. 

Akin  to  this  affection  are  certain  acute 
affections  of  children,  in  which,  after  suf- 
fering from  severe  head  symptoms,  often 
with  repeated  convulsions,  the  child  re- 
covers, but  remains  totally,  or  almost  to- 
tally, deaf.  Some  of  these  cases  are 
probably,  at  the  commencement,  simply 
inflammation  of  the  tympanum  ;  but  oth- 
ers, no  doubt,  involve  the  nervous  centres. 
They  will  be  understood  when  the  ear  is 
no  longer  thought  too  insignificant  or  too 
remote  to  receive  the  attention  of  the 
physician. 

A  form  of  "nervous  deafness"  also  fol- 
lows parturition,  the  tympanum  remain- 
ing healthy  ;  but  more  often  the  deafness 
that  dates  from  a  confinement  includes  a 
chronic  tympanic  inflammation.  Deafness 
sometimes  coexists  with  epilepsy,  but 
the  connection  between  the  two  affections 
is  not  clear.  In  one  case,  that  of  an 
otherwise  healthy  man,  who  had  been  the 
subject  of  syphilis,  the  hearing  suddenly 
returned  after  a  slight  epileptic  fit — ap- 
parently the  only  one — and  has  not  been 
lost  again. 

Painful  affections  of  the  fifth  nerve,  be- 
sides their  influence  in  inducing  and  main- 
taining disease  within  the  tympanum, 
may  apparently  induce  paralysis  of  the 
auditory  nerve.  The  hearing  may  be 
suddenly  lost  after  a  severe  neuralgia. 
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Connected  with  this,  probably,  is  a  fact  I 
have  noticed,  that  in  "nervous  deafness" 
the  tympanum  is  not  unfrequently  par- 
tially anaesthetic. 

Falls  on  the  head  paralyze  the  hearing, 
as  also  do  loud  and  long-continued  noises, 
such  as  those  to  which  boiler-makers  are 
exposed.  I  have  met  with  a  man  who 
almost  totally  lost  his  hearing  through 
being  in  a  church  belfry  while  the  peal 
was  rung.  Rifle  shooting  deafens  in  some 
the  right,  in  others  the  left,  ear.  A  can- 
non that  is  suddenly  fired  on  the  Rhine 
steamers,  to  show  an  echo,  has  been  as- 
signed to  me  as  the  cause  of  deafness  by 
more  than  one  patient ;  as  also  has  the 
sudden  pressure  involved  in  descending 
in  a  diving-bell.  Quinine  often  produces 
temporary  deafness,  but  I  have  seen  no 
reason  to  believe  this  effect  is  permanent. 
An  ounce  taken  by  mistake  at  once  pro- 
duces deafness  only  for  a  time.  The  hear- 
ing is  sometimes  totally  destroyed  by 
scarlatina,  evidently  by  some  nerve  affec- 
tion. Mumps  are  peculiarly  prone  to  in- 
duce an  affection  of  this  kind,  the  nature 
of  which  is  yet  unexplained.  A  sudden 
exposure  to  severe  cold  appears  to  influ- 
ence the  auditory  nerve  sometimes,  as  it 
does  the  facial.  Tumors  of  the  brain 
may  have  loss  of  hearing  among  their 
symptoms.  But  apart  from  any  causes 
of  a  decisive  character,  a  mere  failure  of 
the  function  of  the  nerve  is  frequently, 
though  less  frequently  than  has  been  sup- 
posed, met  with  among  the  deaf.  It  is 
easily  recognized  by  the  tests  mentioned 
above  ;  frequently  an  hereditary  predis- 
position is  present ;  the  aspect  is  often 
peculiar,  especially  a  certain  look  in  the 
eyes  ;  and  for  the  most  part  there  is  ag- 
gravation of  the  deafness  by  excitement 
or  depression  of  mind.  Tinnitus,  often 
constant,  and  of  a  ver}'  distressing  char- 
acter, is  generally  present. 

Thus  patients  suffering  from  deafness 
due  to  conditions  of  the  nervous  system 
come  under  two  classes  :  those  in  whom 
the  affection  is  seated  (probably)  in  the 
labyrinth,  or  auditory  nerve  ;  and  those 
in  whom  the  deafness  is  accompanied  by 
general  nervous  debility,  and  is  to  be  re- 
ferred rather  to  the  nervous  centres. 
Among  the  latter  are  the  cases  of  deaf- 
ness arising  from  prolonged  lactation,  or 
the  operation  of  other  debilitating  causes, 
such  as  fatigue  in  tropical  climates,  ex- 
cessive exertion  of  body  or  mind,  over- 
study,  sorrow,  want  of  sufficient  sleep. 
In  persons  predisposed  to  the  affection, 
very  slight  causes  may  apparently  deter- 
mine its  access.  In  one  well-marked  and 
severe  case,  it  supervened  upon  the  ad- 
ministration of  a  strong  purgative.  This 
form  of  deafness  is  by  no  means  confined 
to  adult  life  ;  if  anything,  it  is  more  fre- 
quent in  the  young ;  and  it  may  be  met 


with  among  children  at  school,  or  subject 
otherwise  to  excess  of  study.  Deafness 
has  alternated  with  other  affections  as  a 
result  of  worms. 

I  am  of  opinion  that  there  may  be  a  "hys- 
terical" deafness;  at  least  I  have  met  with 
the  case  of  a  girl  who  suffered  greatly  from 
the  confirmed  intemperance  of  her  mother, 
and  who  was  liable  to  very  complete  tempo- 
rary loss  of  hearing.  It  would  come  on  rap- 
idly, and  disappear  suddenly,  the  hearing 
being  good  in  the  intervals.  The  inspection 
of  the  ear  revealed  no  disease. 

The  extreme  slightness  of  the  causes  to 
which  nervous  deafness  often  appears  to  be 
due,  early  attracted  my  attention.  I  have 
known  it  brought  on  by  a  quarrel,  and 
even  assigned  by  a  strong  man  to  the  ex- 
citement of  requesting  from  her  parents 
their  daughter's  hand.  In  this  last  case, 
however,  it  appeared  that,  a  few  years 
before,  the  patient  had  been  stunned  and 
partially  deafened  for  a  time  by  a  fall 
down  his  college  stairs.  It  is  probable, 
surely,  that  the  real  cause  of  his  deafness 
was  this  fall,  and  not  the  quite  normal 
mental  agitation  with  which  its  access 
coincided.  And  further  observation  has 
confirmed  me  in  the  opinion  that  the 
"nervous"  form  of  deafness,  which  fol- 
lows trivial  causes,  is  very  often  due  to 
shocks  or  diseases  long  previous,  of  which 
the  effects  have  remained,  and  were  latent 
or  unnoticed,  until  the  occurrence  of 
some  slight  accident.  And  among  these 
"latent"  causes  of  nervous  deafness  I 
am  disposed  to  assign  a  very  important 
place  to  the  "earache"  which  is  so  com- 
mon in  childhood,  especially  if  it  be  not 
attended  with  discharge. 

There  is  one  symptom  which  is  present 
in  some  cases  of  nerve  deafness  which 
appears  to  me  of  considerable  interest, 
viz.,  an  inversion  of  the  normal  effect  on 
closing  the  meatus,  while  the  tuning-fork 
is  placed  upon  the  vertex.  Very  many 
patients,  assuming  instead  of  observing, 
will  say  at  once  that  its  sound  is  dimin- 
ished, but  need  only  to  have  their  atten- 
tion aroused  to  recognize  that  it  is  in- 
creased. But  there  are  some  who  so 
persistently  and  intelligently  affirm  that 
it  is  diminished,  and  they  form  so  con- 
sistent a  group  of  cases,  that  it  is  impos- 
sible to  question  the  fact.  This  diminu- 
tion of  the  sound  of  the  tuning-fork  on 
closure  of  the  meatus,  appears  to  me  at 
present  to  be  explicable  only  as  an  indi- 
cation of  an  increase  of  the  fluid  pressure 
within  the  labyrinth.  I  have  not  been 
successful  in  dealing  with  it. 

The  treatment  of  nervous  deafness 
should  be  guided  by  the  nature  of  the 
affection.  If  there  be  reason  to  suspect  a 
syphilitic  taint,  or  if  the  gouty  or  rheu- 
matic diathesis  be  well  marked,  and  there 
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exist  signs,  however  obscure,  of  an  in- 
flammatory or  irritable  condition  of  the 
labyrinth  or  nerve — as  for  example,  the 
increase  of  deafness  or  of  tinnitus  by 
moderate  stimulants,  such  as  a  single 
glass  of  wine — a  corresponding  antiphlo- 
gistic and  specific  treatment  might  be  bad 
recourse  to.  But  for  the  most  part,  if  the 
deafness  be  truly  seated  on  the  inner  side 
of  the  tympanum,  severe  measures  do 
unmitigated  harm.  Repeated  blistering 
may  effect  a  temporary  improvement,  at 
the  expense  of  a  permanent  aggravation. 
Some  reliable  authorities  recommend  the 
continuous  galvanic  current,  but  my  own 
experience  and  observation  have  not  been 
very  favorable.  I  should  confine  its  use 
to  one  ear.  Whenever  the  affection  can  be 
traced  to  any  debilitating  cause,  and  it  is 
of  recent  access,  the  removal  of  the  cause 
with  a  general  tonic  hygiene  may  be  at- 
tended with  a  perfect  cure.  Mr.  Toyn- 
bee  had  great  confidence  in  a  combination 
of  quinine  and  morphia  in  small  doses, 
taken  perseveringly  once  or  twice  a  day. 
Stimulating  liniments  around  the  ears, 
perhaps  containing  chloroform,  if  tinnitus 
is  a  prominent  symptom,  are  at  least  un- 
objectionable ;  and  the  use  of  cold  water 
and  friction  may  in  most  cases  be  advised. 
I  have  seldom  known  benefit  produced  by 
strychnia.  Mr.  Braid,  in  the  Association 
Medical  Journal  for  September,  1855,  has 
reported  cases  of  "nervous  deafness" 
benefited  by  hypnotism.  In  some  cases 
connected  with  fevers,  the  biniodide  of 
mercury  with  iodide  of  iron  have  seemed 
to  do  much  good. 

There  is  a  form  of  nerve-deafness 
clearly  connected  with  over-work ;  I 
should  describe  it  as  a  kind  of  reflex  irri- 
tation from  the  nerve  of  special  sense,  to 
the  nutritive  and  muscular  nerves  of  the 
tympanum.  It  is  attended  with  more  or 
less  tinnitus,  and  symptoms  of  irregular 
action  of  the  muscles  of  the  ossicula,  and 
there  are  slight  appearances  of  congestion 
of  the  mucous  membrane.  But  in  the 
main  the  symptoms  are  those  of  impaired 
nerve  power,  and  they  vary  decidedly 
with  the  general  tone.  The  treatment 
should  be  very  careful  so  far  as  local 
measures  are  concerned,  and  the  progno- 
sis, if  taken  in  time,  and  rest  secured,  is 
decidedly  favorable.  Children  born  in 
the  tropics  are  liable  to  become  deaf  about 
the  age  of  puberty,  and  to  baffle  treat- 
ment, for  some  cause  unknown.  A  form 
of  hardness  of  hearing  that  closely  simu- 
lates failure  of  the  auditory  nerve,  ap- 
pears to  me  to  be  dependent  upon  loss  of 
power  of  the  tympanic  muscles — in  short, 
a  failure  of  the  tympanic  adjusting  power. 
The  inconvenience  is  not  very  serious, 
though  it  is  annoying.  The  patient  com- 
plains that  he  cannot  follow  general  con- 
versation, and  on  examination  it  is  found 


that  the  tympanum  transmits  sound  fairly, 
and  that  the  hearing  for  single  sounds  is 
good,  but  that  quick  modulations  of  the 
voice  cannot  be  followed.  Galvanism 
might  be  useful  in  these  cases. 

If  hearing-trumpets  are  had  recourse  to 
in  these  cases — and  they  are  advisable 
when  the  deafness  is  confirmed — care 
should  be  taken  that  they  are  such  as  not 
to  try  the  ear,  by  producing  a  loud  metallic 
resonance.  The  patient's  own  sensations 
are  the  best  guide  in  selecting  them,  and 
they  should  not  be  more  powerful  than  is 
absolutely  necessary.  A  very  convenient 
form  is  one  that  passes  by  a  spring  over 
the  head ;  and  in  the  case  of  women  it 
may  be  almost  entirety  concealed  by  the 
hair.  Mr.  Marshall's  may  be  specially 
recommended. 

Loss  or  diminution  of  the  nervous  power 
often  coexists  with  other  diseased  condi- 
tions of  the  organ,  and  may  aggravate 
the  effect  of  inflammatory  lesions  of  the 
tympanum,  membrana  tympani,  or  mea- 
tus. In  these  cases  the  s}rmptoms  are  of 
a  mixed  character. 

A  true  neuralgia  of  the  ear  exists, 
though  rarely,  except  as  connected  with 
disease  of  the  teeth.  It  is  strictly 
periodic  ;  the  ear  is  healthy  in  all  respects, 
and  the  hearing  is  not  diminished.  It 
demands  nothing  peculiar  in  its  treatment. 

[Teeth  and  Ears. — The  irritation  fre- 
quently excited  in  the  ear  by  teething 
has  not  been  fully  appreciated.  Very  often 
it  is  not  recognized  at  all,  and  complaints, 
alarming  symptoms,  and  even  death  are 
ascribed  to  some  obscure  cause.  The 
diagnosis  of  inflammation  of  the  brain 
may  be  a  correct  one,  but  the  origin  of 
this  lesion  is  not  perceived  by  the  medical 
attendant. 

A  tooth  forcing  its  way  through  the 
gum,  conveys  irritation  to  the  otic  gan- 
glion through  the  filaments  of  the  inferior 
dental  nerve,  and  the  irritation  thus  com- 
municated to  the  carotid  plexus,  so  in- 
hibits these  vaso-motor  nerves  as  to  cause 
a  dilatation  of  the  bloodvessels  controlled 
by  them.  As  the  carotid  sends  branches 
to  the  membrana  tympani  and  middle  ear, 
congestion  and  inflammation  in  these 
parts  is  the  result.  This  inflammation  in 
the  ear  of  an  infant  is  easily  communicated 
through  the  tegmen  tympani,  or  through 
the  petro-squamosal  fissure  to  the  menin- 
ges or  the  substance  of  the  brain,  and 
the  child  rapidly  succumbs. 

Unfortunately,  in  many  instances,  the 
true  cause  of  this  chain  of  events  is  not 
recognized,  the  child  is  said  to  have  con- 
vulsions from  teething,  which  is  true, 
but  with  a  hiatus  in  the  statement  of  the 
sequence.  A  mercurial  treatment  is  too 
often  relied  upon  in  vain,  with  blisters  to 
the  head  and  neck.  If  by  chance  the 
gum  is  lanced  over  the  offending  tooth, 
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the  irritation  may  be  removed  before 
serious  results  are  induced.  In  any  case, 
when  an  infant  who  is  teething  begins  to 
fret  greatly,  to  toss  and  writhe  about,  and 
to  make  puny  efforts  to  touch  the  ear,  it 
should  be  suspected  at  once  that  the  ear 
has  been  brought  into  the  circle  of  irrita- 
tion from  the  diseased  teeth  and  gums. 
If  relief  is  not  speedily  given  the  membrana 
tympani  will  either  rupture  and  perma- 
nent ear  disease  be  established,  or  the 
aural  inflammation  will  produce  inflam- 
mation of  the  brain.  The  child  will  then 
fall  into  convulsions,  and  death  will  ter- 
minate its  sufferings. 

In  all  such  cases  of  violent  symptoms 
in  teething,  the  true  cause  should  be  sus- 
pected at  once  ;  the  gum  over  the  offend- 
ing tooth  should  be  well  lanced  ;  the  ear 
should  be  examined,  and,  if  the  drum- 
head is  seen  to  bulge,  it  should  be  lanced 
and  the  puriform  matter  let  out.  This 
will  arrest  the  disease,  which  otherwise  is 
only  too  likely  to  spread  to  the  brain. 
The  reader  is  referred  to  Dr.  Samuel 
Sexton's  Prize  Essay,  read  before  the 
New  York  County  Medical  Society,  Oct. 
27,  1879,  for  a  most  complete  explanation 
of  this  highly  important  subject.] 

Tinnitus  may  exist  as  a  symptom  of  the 
most  various  affections,  from  cerumen  in 
the  meatus  to  undigested  food  in  the 
stomach ;  and  its  treatment  is,  in  the 
main,  the  treatment  of  its  cause.  But 
when  it  seems  to  exist  as  an  isolated 
symptom,  and  no  cause  can  be  clearly 
discovered  for  it,  the  remedy  I  have  found 
best  worth  trying  is  scruple  doses  of 
hydrochlorate  of  ammonia  three  times  a 
day.  It  seems  sometimes  to  have  the 
same  power  over  tinnitus  that  it  has  over 
some  forms  of  neuralgia.  The  bromide 
of  potassium  I  have  not  found  equally 
useful.  Spirit  of  camphor  and  liq.  opii, 
forty  drops  of  each  in  an  ounce  of  glycer- 
ine, have  also  given  relief.  Vapor  of 
chloroform,  applied  through  the  Eusta- 
chian tube,  has  been  recommended ;  but 
in  very  severe  cases,  as  also  in  extremely 
obstinate  neuralgic  pain  of  the  tympanum, 
I  have  found  the  injection  of  a  few  drops 
of  a  solution  of  atropine  (gr.  ^  to  3j)  the 
most  effectual  local  application. 

A  loud  report  like  a  pistol,  occurring 
frequently  as  sleep  approaches,  I  believe 
to  be  due  to  over-fatigue  ;  especially  to 
over-fatigue  of  the  better  ear,  in  cases  of 
one-sided  deafness.  Some  persons  are 
troubled  with  cracking  in  the  ear,  keeping 
regular  time,  but  intermitting  ;  it  is  due, 
at  least  sometimes,  to  an  action  of  the 


tensor  palati  upon  the  Eustachian  tube; 
in  some  other  cases  the  tensor  tympani  is 
the  muscle  in  fault,  and  the  malleus  may 
be  seen  to  move  with  each  recurrence  of 
the  sound.  Some  persons  have  tin;  ]  i<  i  \\  <  t 
of  voluntarily  producing  one  or  other  of 
these  movements. 

Excessive  sensibility  to  sound  (or  hy- 
peracousia),  and  the  perception  of  a 
second  sound,  often  discordant,  accom- 
panying every  tone  (paracousia),  are  rare 
phenomena,  except  as  occurring  in  the 
early  stages  of  inflammation  within  the 
tympanum.  They  are,  however,  some- 
times persistent,  and  occasion  great 
annoyance.  A  case  is  quoted  from  Sau- 
vage,  in  which  a  musician  was  compelled 
to  give  up  his  occupation  because  he  con- 
tinually heard  a  second  inharmonious 
note  with  every  note  he  played. 

A  buzzing  sound,  like  the  twang  of  a 
loose  harp-string,  sometimes  accompanies 
particular  notes.  This  occurs,  I  believe, 
during  the  early  stages  of  catarrh.  In- 
ability to  hear  certain  notes  has  been 
observed,  and  is  ascribed  to  loss  of  power 
of  certain  special  portions  of  the  cochlea. 
Dr.  Lucae  relates  a  case  of  this  kind  in 
which  he  constructed  "resonators"  an- 
swering to  the  missing  notes,  and  by 
wearing  these  the  patient  regained  the 
lost  power. 

Among  the  causes  of  deafness,  having 
its  seat  partly  in  the  nervous  structures  of 
the  ear,  must  be  mentioned  hereditary 
syphilis.  According  to  Mr.  Hutchinson's 
experience,  which  my  own  has  entirely 
confirmed,  deafness  of  a  very  extreme 
character  is  frequent  among  this  class  of 
persons. 

The  general  characters  of  the  disease 
as  described  by  him  are  present.  The 
deafness  occurs  for  the  most  part  about 
the  time  of  puberty,  and  rapidly  becomes 
very  intense.  The  tuning-fork  is  scarcely 
heard  upon  the  head.  The  membrana 
tympani  is  generally  but  slightly  altered, 
and  the  Eustachian  tube  is  pervious. 
Among  the  poor  and  hardly-worked, 
the  prognosis  is  very  unfavorable ;  but 
among  those  more  fortunately  circum- 
stanced, a  satisfactory  result  may  often  be 
obtained.  The  medicine  that  has  seemed 
most  useful  to  me  is  the  hydrochlorate  of 
ammonia  in  9j  doses,  but  the  ordinary 
mild  specific  treatment  may  be  serviceable. 
Injection  of  vapor  of  iodine,  or  of  the 
mixed  solution  of  amnion,  chlor.  and 
hydr.  perchlor.  into  the  tympanum,  have 
appeared  to  do  most  good. 
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DISEASES  OF  THE  NOSE. 

By  Arthur  E.  Durham,  Esq. 
Bevised  by  J.  Solis  Cohen,  M.D. 


I.  AFFECTIONS  OF  THE  EXTEB- 
NAL  PABTS. 


Acne  Eosacea.    Gutta  Eosacea  vel 
Eosea. 

The  skin  of  the  nose  is  especially  liable 
to  the  various  morbid  conditions  common- 
ly included  under  the  term  "•  Acne  Eosa- 
cea." The  appearances  presented  vary 
greatly  in  different  cases.  They  depend 
not  onby  upon  the  stage  the  malady  may 
have  reached,  but  also  upon  the  particu- 
lar form  or  variety  which  may  be  under 
observation.  In  most  cases,  however,  if 
not  in  all,  the  earliest  symptoms  are  due 
to  excessive  injection,  followed  by  conges- 
tion of  the  superficial  capillaries  of  the 
skin.  Sooner  or  later  the  sebaceous  folli- 
cles usually  become  involved  to  a  greater 
or  less  extent.  But  these  organs  are  not 
the  parts  primarily  affected.  Hence  many 
authorities1  object  to  the  application  of 
the  generic  term  uacne"  to  the  affections 
under  consideration. 

In  the  simplest,  and  perhaps  most  com- 
mon form  of  acne  rosacea,  the  skin  at  the 
spot  affected  is  more  or  less  intensely  red, 
and  generally  has  a  somewhat  shiny, 
greasy  appearance.  There  is  no  obvious 
swelling  or  deformity  of  the  part.  A 
sense  of  heat  is  often  experienced  by  the 
patient.  This,  however,  is  not  constant, 
but  comes  on  after  food,  or  after  exposure 
to  changes  of  temperature.  The  tip  or 
one  side  of  the  tip  of  the  nose  is  often 
the  only  part  affected.  Occasionally  the 
part  looks  as  though  it  had  been  frost  bit- 
ten. 

In  another  and  more  severe  form  the 
greater  part  or  whole  of  the  countenance 
presents  an  unnatural  degree  of  redness  ; 
and  numerous  dilated  and -congested  ves- 
sels, ramifying  in  the  skin,  can  be  seen  by 
the  naked  eye.  The  tint  varies  accord- 
ing to  circumstances  from  a  brightish 
red.  to  a  dusky  purple.  Sometimes  the 
sebaceous  follicles  are  involved,  and  the 
surface  of  the  skin  becomes  more  or  less 
marbled  and  irregular. 
These  two  forms  of  acne  rosacea  are 

1  See  especially  Erasmus  Wilson,  Diseases 
of  the  Skin,  p.  208. 


much  more  common  among  women  than 
among  men.  In  women  they  are  most 
frequent  at  the  age  of  puberty,  and  at  the 
climacteric  period.  In  men  they  most  fre- 
quently occur  at  the  commencement  of 
the  decline  of  life.  They  do  not  appear 
to  result  from  habits  of  intemperance,  but 
are  rather  due  to  disorders  of  the  diges- 
tive system,  to  exposure  to  the  weather, 
and  in  the  female  to  menstrual  irregu- 
larities. 

There  is  a  third  form,  however,  especi- 
ally affecting,  and  often  confined  to,  the 
nose,  which  is  most  frequently,  if  not  in- 
variably, met  with  among  men  who  have 
been  habitual  "spirit-drinkers."  It  is 
rarely  if  ever  seen  in  any  one  under  fifty 
years  of  age.  The  "  spirit-drinker's  nose" 
is  more  or  less  swollen  and  shiny  and 
greasy.  It  is  of  a  dusky  or  purplish  red 
color,  and  somewhat  cold  to  the  touch. 
On  close  examination  the  skin  is  seen  to 
be  traversed  by  numerous  distended  blood- 
vessels, but  between  them  its  appearance 
is  comparatively  natural.  The  sebaceous 
follicles  are  generally  enlarged  and  in- 
flamed ;  and  the  aspect  becomes  irregular 
and  pimpled.  At  a  later  period  the 
swelling  increases,  and  the  nose  becomes 
protuberant.  Its  surface  is  covered  with 
tubercles  or  blotches,  or  studded  by  mi- 
nute pustules,  or  disfigured  by  adhering 
scales  and  crusts.  The  cutaneous  venules 
are  greatly  distended,  and  sometimes  va- 
ricose ;  and  their  dark  purple  ramifications 
become  characteristically  manifest. 

Treatment. — Attention    to    the  general 
health  is  in  the  first  place  necessary.    But 
very  diverse  treatment  is  required  in  dif- 
ferent cases.     Disorders  of  the  digestive 
system,  and  sexual  irregularities,  must  be 
I  especially  inquired  into,  and  if  possible 
|  corrected.     There  is  usually  more  or  less 
i  general  debilit}\    In  some  instances  tonics 
!  and  stimulants  are  useful  from  the  first ; 
i  in  others  free  purgation  is  indicated  as  a 
I  preliminary  measure.     An}*-  such  habits 
!  or  practices  as  may  seem  to  have  caused, 
or  to  aggravate  the  local  capillary  conges- 
|  tion  upon  which  the  affection  primarily 
i  depends,  must  be  avoided.    Moderation  in 
|  the  use  of  alcoholic  drinks   must  be  in- 
!  sisted  on  ;  and  in  some  cases  total  absti- 
i  nence  may  be  advantageously  enjoined. 
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But  general  treatment  alone  rarely  suf- 
fices to  restore  the  reddened  nose  to  its 
natural  condition.  Local  remedies  are 
requisite,  and  in  recent  cases  are  often 
speedily  efficacious.  In  the  early  stages 
and  when  the  affection  is  slight,  frequent 
bathing  during  the  day  with  water  as  hot 
as  can  be  borne,  and  bathing  every  night 
and  morning  with  a  weak  tepid  solution 
of  bichloride  of  mercury  (gr.  j  or  ij  to 
gj)  may  be  recommended.  Wilson  ad- 
Vises  washing  with  cold  water  and  juniper 
tar  or  carbolic  acid  soap  twice  daily  :  the 
ablution  is  to  be  followed,  if  much  irrita- 
tion is  produced,  by  the  application  of 
benzoated  zinc  ointment.  Subsequently 
an  ointment  of  hypochloride  of  sulphur  is 
to  be  rubbed  in.'  According  to  Hebra2 
(and  Alibert)  sulphur  in  the  form  of  a 
soap,  or  an  ointment,  or  as  a  solution  of 
liver  of  sulphur,  is  the  best  application. 
The  part  affected  is  to  be  thoroughly 
washed  at  bedtime  with  soap  and  water. 
The  remedy  is  then  to  be  well  rubbed  in, 
and  not  washed  off  until  the  following 
morning.  In  some  obstinate  cases  the 
chloride  or  the  iodide  of  sulphur  in  the 
form  of  ointment  may  be  used  with  ad- 
vantage. It  must  be  borne  in  mind  that 
the  various  applications  mentioned  are  all 
of  them  more  or  less  stimulating  and  irri- 
tating, and  that  therefore  (as  pointed  out 
by  Hebra)  the  immediate  effect  of  their 
application  is  apparently  to  do  harm  ; 
and  "it  is  only  after  a  little  time  that  the 
good  which  they  do  becomes  evident. ' ' 

In  cases  of  greater  severity  and  longer 
standing,  in  Avhich  the  cutaneous  vessels 
are  much  distended,  and  the  swelling  of 
the  part  affected  is  considerable,  Hebra 
recommends  a  number  of  longitudinal  in- 
cisions to  be  made  into  the  dilated  veins, 
especially  those  of  which  the  loops  are 
visible.  After  the  blood  has  flowed  for  a 
little  time,  the  parts  are  to  be  touched 
with  a  brush  dipped  in  the  liquor  ferri 
perchloridi.  Very  little  reaction  follows. 
This  method  of  treatment  has  been  fol- 
lowed by  very  satisfactory  results.  In 
some  instances  it  has  been  necessary  to 
repeat  the  scarifications  on  several  occa- 
sions. Scarification  of  the  vessels  without 
the  application  of  the  perchloride  is  not, 
as  a  rule,  effectual. 


Integumentary  Hypertrophy. 
Lipoma  Nasi. 

In  cases  of  acne  rosacea  of  long  stand- 
ing and  severe  form,  the  integumentary 
structures  of  the  nose  sometimes  become 
irregularly  hypertrophied,  and  "fleshy  ex- 

1  Wilson,  op.  cit.,  p.  211. 

2  Hebra,  on  Diseases  of  the  Skin  (Syden- 
ham Soc.  Translation),  vol.  ii»,  p.  334. 

vol.  n.— 15 


crescences"  or  outgrowths  result.1  These 
outgrowths  vary  greatly  in  the  degree  of 
development  they  attain,  and  the  appear- 
ances they  present.  In  some  instances  they 
are  scattered,  sessile,  and  wart-like.  In 
others  they  are  aggregrated  and  flattened, 
and  extend  more  or  less  uniformly.  In 
others  again,  they  are  pedunculated,  and 
form  irregular  globular  or  tabulated 
masses,  which  give  rise  to  great  disfigure- 
ment. In  extreme  cases  they  hang  down 
as  far  even  as  the  chin,  and  interfere  with 
respiration  and  speech.  Sometimes  they 
project  upwards  to  such  an  extent  as  to 
obstruct  the  vision  of  one  eye  or  both,  so 
that  the  patient  cannot  see  objects  in 
front  without  changing  the  position  either 
of  his  head,  or  of  the  nasal  protuberance. 
They  are  generally  dusky  or  purplish  in 
color,  and  somewhat  cold  and  greasy  to 
the  touch.  They  rarely  occur  in  individ- 
uals under  fifty  years  of  age,  and  scarcely 
ever  in  women.  They  appear  to  be  less  fre- 
quently met  with  now  than  in  former  times. 

When  cut  into,  these  growths  present  a 
brawny  consistence ;  and  in  places  they 
are  occasionally  almost  as  hard  as  carti- 
lage. They  consist  of  hypertrophied  and 
infiltrated  skin  and  connective  tissue, 
with  dilated  venules,  and  enlarged  seba- 
ceous follicles.  They  never  involve  the 
cartilages  or  mucous  membrane,  nor  do 
they  encroach  on  the  interior  of  the  nos- 
trils. They  contain,  as  a  rule,  little  or  no 
fatty  tissue.  Hence  their  common  appel- 
lation (lipomata  nasi)  is  obviously  inap- 
propriate. 

Treatment.—  The  only  treatment  that 
can  be  recommended  is  removal  by  the 
knife.  In  operating,  the  growths  may 
either  be  simply  cut  oil'  one  by  one ;  or 
an  incision  may  be  made  in  the  median 
line  down  to  the  cartilage,  and  the  skin 
with  its  outgrowths  dissected  oft'  on  either 
side.  Care  must  be  taken  not  to  cut 
through  the  cartilages.  During  the  ope- 
ration, the  surgeon  or  his  assistant  should 
keep  a  finger  in  the  nostril  to  serve  as  a 
guide.  The  bleeding  which  ensues  may 
be  readily  checked  by  pressure  or  by  the 
application  of  styptics.  There  is  much 
less  danger  of  erysipelas  and  other  se- 
rious results  than  is  commonly  supposed. 
The  exposed  surface  usually  heals  favor- 
ably under  cooling  and  soothing  applica- 
tions. When  cicatrization  is  complete, 
it  is  remarkable  how  little  disfigurement 
remains.  In  some  rare  instances  there 
has  been  recurrence  of  the  growth  after 
extirpation. 


1  Hebra  describes  these  "fleshy  excres- 
cences of  the  nose"  as  characterizing  "the 
third  degree"  of  acne  rosacea.  Other  authors 
include  them  under  the  term  "acne  hyper- 
trophic^!."  Hardy,  Lecons  sur  les  Maladies 
de  la  Peau,  p.  115. 
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Lupus. 

Lupus  execlens  in  a  large  majority  of 
cases  first  attacks,  and  most  seriously  af- 
fects, the  skin  of  the  nose.  So  also  does 
lupus  erythematosus,  but  in  a  somewhat 
smaller  proportion  of  cases.  Lupus  non 
exedens,  on  the  other  hand,  most  fre- 
quently commences  on  one  or  other  of  the 
cheeks  or  lips,  but  in  its  onward  progress 
it  often  invades  the  nose.  Hence  it  might 
appear  that  only  the  first  named  form, 
and  perhaps  the  second,  demand  special 
description  in  the  present  Essay.  But  all 
three  forms  of  lupus  appear  to  be  associ- 
ated with  similar  constitutional  peculiari- 
ties ;  and  they  present,  in  their  course 
and  results,  certain  characteristic  phe- 
nomena which  are  common  to  all  of  them. 
Moreover  in  some  cases  the  distinctive 
features  of  the  form  under  observation 
are  not  well  marked  ;  or  two  forms  may 
exist  at  the  same  time  in  different  parts. 
In  other  cases  one  form  may  seem  to  pass 
almost  imperceptibly  into  another.  For 
example,  what  is  lupus  non  exedens  on 
the  cheek  may  become  lupus  exedens 
when  it  invades  the  nose.  And  thus  even 
the  different  described  forms  and  varieties 
of  this  affection  may  be  regarded  as  only 
so  many  different  modes  of  expression,  as 
it  were,  of  the  same,  or  of  a  nearly  simi- 
lar morbid  condition.  It  is  scarcely  pos- 
sible, therefore,  to  discuss  thoroughly  any 
one  form  of  lupus  without  reference  to  the 
others. 

All  the  forms  of  lupus  are  ordinarily 
classed  among  those  affections  which  are 
considered  to  denote  the  strumous  or 
scrofulous  diathesis.  All  occur  most  com- 
monly, if  not  invariably,  during  youth  or 
adolescence.  All  present  the  following 
characteristic  phenomena  :  First,  infil- 
tration of  the  skin  (or  mucous  membrane) 
by  material  of  imperfect  organization  and 
low  vitality ;  secondly,  slow,  insidious, 
and  progressive  destruction  of  the  norm- 
al tissues ;  thirdly,  absolute  persistence 
of  more  or  less  depressed  scars  after  cica- 
trization ; — in  other  words,  deficient  resto- 
ration of  the  parts  destroyed. 

Notwithstanding  the  close  relationship 
thus  indicated  as  existing  between  them, 
it  is  nevertheless  of  some  importance  to 
distinguish  the  different  typical  forms  of 
lupus  one  from  another.  . 

The  broad  distinctive  features  generally 
recognized  are  as  follows  : — 

Lupus  exedens  and  lupus  non  exedens 
in  their  earlier  stages  are  papular,  and 
become  tubercular  by  aggregation  and 
union  of  papules.  So  far  they  resemble 
one  another,  but  the  papular  stage  is  less 
commonly  observed  in  lupus  non  exedens 
than  in  lupus  exedens.  In  their  more  ad- 
vanced stages  they  differ.     In  lupus  exe- 


dens, ulceration  takes  place.  This  ulcera- 
tion is  at  first  superficial,  but  subsequently 
eats  more  or  less  deeply  into  the  subcu- 
taneous tissues.  In  lupus  non  exedens,  no 
true  ulceration  occurs ;  but  atrophy,  de- 
generation, and  absorption  of  the  dermic 
structures  in  turn  ensue.  Lupus  erythe- 
matosus appears  as  a  circumscribed  red 
patch,  which  is  scarcely  perceptible,  or 
only  very  slightly  elevated,  and  neither 
papular  nor  tubercular  in  appearance. 
Atrophy  and  absorption  subsequently 
take  place,  as  in  lupus  non  exedens,  with- 
out ulceration,  but  the  destructive  process 
does  not  as  a  rule  extend  so  deeply.  It  is 
stated  that  in  some  cases  the  papillary 
layer  only  of  the  corium  is  destroyed. 

We  may  now  proceed  to  discuss  some 
of  the  more  special  points  in  the  history 
and  treatment  of  each  form  of  lupus. 

Lupus  Exedens.     Noli  me  Tangere. 

This  form  of  lupus  usually  commences 
on  one  or  other  of  the  aire,  the  tip,  or  the 
columna  of  the  nose.  It  may  commence 
either  in  the  skin  or  in  the  mucous  mem- 
brane ;  or  it  may  attack  both  simultane- 
ously, in  which  case  its  progress  is  as  a 
rule  comparatively  rapid. 

Like  the  other  forms  of  lupus  it  occurs 
most  frequently  among  young  people  or 
among  those  who  are  about  entering  upon 
adult  life. '  It  sometimes  commences  dur- 
ing early  childhood,  but  very  rarely,  if 
ever,  after  middle  age.  It  is  somewhat 
more  common  among  females  than  among 
males,  and  is  prone  to  affect  those  who 
are  of  fair,  or  even  rosy  complexion,  with 
thin  delicate  skin,  auburn  hair,  and  light 
gray  or  blue  hides.  It  is  associated,  as  a 
rule,  with  other  indications  of  strumous 
constitutions  or  tendency  in  a  more  mark- 
ed degree  and  more  constantly  than  is  cer- 
tainly the  case  with  lupus  erythematosus, 
and  perhaps  also  than  with  lupus  non 
exedens. 

On  first  inquiry  or  merely  superficial 
examination,  it  may  appear  that  the  gen- 
eral health  of  the  patient  is  good.  On 
careful  investigation,  however,  evidences 
of  more  or  less  functional  derangement 
of  the  chylopoietic  viscera  may  generally 
be  discovered.  The  tongue  is  redder  than 
natural,  especially  along  the  margins,  and 
towards  the  tip  ;  and  the  middle  portion  is 
often  covered  by  cream-colored  fur,  through 

1  Out  of  298  cases  of  Lupus  Exedens  which 
have  come  tinder  my  observation,  or  of  which 
I  have  collected  notes,  in  173  cases,  or  about 
58  per  cent.,  the  patients  were  females.  The 
average  age  at  the  time  of  observation  was  17 
years  ;  but  in  many  cases  the  disease  had 
commenced  much  earlier  than  when  first  un- 
der observation.  The  nose  was  affected  in 
I  93  per  cent,  of  the  cases. 
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which  the  red  papillse  project.  The  breath 
is  more  or  less  offensive.  The  evacua- 
tions from  the  bowels  are  irregular  and 
unhealthy.  Other  symptoms  of  "stru- 
mous dyspepsia"  often  present  themselves. 
The  processes  of  assimilation,  nutrition, 
and  sanguifaction  are  carried  on  feebly  ; 
and  there  is  usually  more  or  less  general 
anaemia,  with  pallor  and  tlabbiness  of  tis- 
sue. 

Lupus  exedens  first  shows  itself  as  one 
or  more  red  or  brownish -red  papules 
which  increase  very  slowly  in  size,  and 
often  remain  for  a  long  period  without 
manifesting  any  obvious  change.  After  a 
time  other  papules  spring  up  around  or 
between  those  which  originally  appeared, 
and  all  becoming  gradually  blended  to- 
gether a  tubercle  is  formed.  The  tubercle 
at  first  may  be  about  as  large  as  a  lentil 
or  small  horse-bean ;  but  it  is  liable  to 
considerable  variation  in  extent  and  prom- 
inence. Its  surface  may  be  smooth  or 
covered  with  thin  white  scales.  At  a 
later  period  one  or  more  minute  yellowish 
specks  appear.  These  increase  in  number, 
and  become  more  or  less  distinctly  pus- 
tular, and  irregularly  confluent.  The  epi- 
dermis becomes  raised,  and  then  gives 
way,  and,  with  the  ill-formed  purulent  se- 
cretion and  tissue-debris  accumulated  be- 
neath it,  soon  dries  up  into  a  thick  gray- 
ish-yellow crust.  On  removing  this  crust 
an  uneven  ulcerated  surface  is  exposed, 
which  bleeds  slightly  in  some  places,  and 
in  others  is  covered  by  a  peculiar  semi- 
purulent  viscid  exudation  which  speedily 
concretes  on  exposure  to  the  air.  A  new 
crust  is  thus  formed,  and  beneath  it  the 
ulcerative  process  goes  on.  The  crusts 
vary  in  thickness  and  general  appearance 
according  to  the  quantity  and  relative 
proportions  of  the  materials  entering  into 
their  composition.  They  vary  also  in  the 
degree  of  intimacy  with  which  they  ad- 
here to  the  subjacent  surface.  The  ulcer- 
ating surface  is  in  some  places  papillated 
or  mammillated  and  red,  in  others  de- 
pressed, excavated,  and  comparatively 
pale,  or  grayish-yellow.  Its  edges  are 
somewhat  jagged  in  outline,  but  bevelled, 
and  almost  or  altogether  on  the  level  of 
the  surrounding  skin,  which  is  more  or 
less  reddened,  but  rarely  swollen  or  indu- 
rated to  any  noteworthy  extent.  This 
process  goes  on  slowly  and  insidiously. 
Fresh  papules,  tubercles,  and  "  pustules" 
appear  at  various  points  around  the  cir- 
cumference of  the  ulcerated  patch ;  and 
the  ulceration  gradually  extends  until  a 
more  or  less  considerable  portion  of  the 
countenance  is  involved.  The  skin,  with 
the  hair  follicles,  sebaceous  follicles,  and 
sudoriparous  ducts,  and  also  sometimes 
portions  of  the  subcutaneous  areolar  tis- 
sue, are  liable  to  be  destroyed  in  turn. 
But  the  destructive  process  rarely  pene- 


trates deeper,  except  in  and  about  the 
nose  and  eyelids.  In  the  nose,  the  carti- 
lages and  the  small  muscles  which  move 
them  are  often  destroyed  ;  and  great  de- 
formity results.  This,  as  may  readily  be 
understood,  most  frequently  occurs  in 
cases  in  which  the  mucous  membrane  is 
simultaneously  affected.  Sometimes  even 
the  nasal  bones  and  the  vomer  may  suffer 
to  some  extent.  But  the  graphic  descrip- 
tions given  by  the  older  writers  (as  well 
as  by  some  modern  ones)  of  the  direful 
ravages  of  "lupus,"  seem  to  apply  to 
the  effects  of  rodent  cancer  rather  than 
to  those  of  the  malady  now  under  con- 
sideration. The  distinction  between  these 
two  affections  is  sufficiently  clear,  as  will 
be  hereafter  shown ;  and  the  distinction 
is  one  which  for  practical  reasons  must 
be  carefully  made. 

While  the  processes  of  destruction  and 
ulceration  thus  described  are  extending 
circumferentially,  it  very  often  happens 
that  processes  of  repair  and  healing  com- 
mence centrally,  and  gradually  spread. 
In  such  case  the  ulceration  may  become 
for  a  time  more  or  less  "serpiginous"  in 
character.  In  this  way,  perhaps  after 
months  or  years,  cicatrization  at  length 
advancing  more  rapidly  than  ulceration, 
and  the  disease  having  as  it  were  worn  it- 
self out,  a  natural  cure  may  result.  Some- 
times, however,  and  somewhat  more  fre- 
quently, the  destructive  process  seems  to 
stop  short.  The  surface  loses  its  irregular 
papillated  appearance  ;  the  excavated  spots 
become  pink  ;  the  secretion  is  diminished 
in  quantity,  becomes  thicker  and  for  a 
time  more  truly  purulent  in  character; 
and  cicatrization  commences  at  the  cir- 
cumference, and  gradually  advances  to- 
wards the  centre. 

The  cicatrices  are  at  first  covered  by  a 
thin  shining  epidermis,  through  which 
the  red  remaining  portions  of  the  corium 
or  subjacent  tissues  can  be  seen.  After  a 
time  the  epidermis  increases  in  thickness; 
and  the  cicatrices  become  paler,  but  are 
traversed  by  slightly  elevated  lines  or 
ridges  radiating  from  a  centre,  and  are 
sometimes  marked  here  and  there  by 
small  bloodvessels.  Still  later  the  cica- 
trices become  almost  white,  and  more  or 
less  contracted,  and  irregularly  depressed. 
Their  contraction  gives  rise  to  various  de- 
formities, or  increases  the  deformities 
already  produced  by  the  preceding  de- 
struction of  tissue.  The  point  of  the  nose 
may  be  drawn  down  ;  or  one  or  other  of 
the  alee  may  be  turned  upwards,  or  the 
eyelids  or  lips  may  be  everted.  The  prob- 
able stability  of  the  cure  may  be  inferred 
from  the  character  of  the  cicatrix.  If  the 
new  skin  is  soft  and  free  from  tenderness, 
and  soon  presents  a  nearly  natural  color, 
it  may  be  considered  sound ;  but  if,  on  the 
other  hand,  it  remains  for  any  length  of 
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time  unnaturally  red  and  indurated,  or  if 
it  continues  delicate  and  membranous  in 
appearance,  and  is  traversed  by  numerous 
tortuous  bloodvessels,  tbere  is  considera- 
ble probability  of  a  relapse. 

A  well-established  tendency  to  relapse,  or 
to  reappearance  of  the  disease  in  some 
part  before  unaffected,  is  a  noteworthy 
feature  in  the  clinical  history  of  lupus. 

The  interstitial  changes  which  take 
place  during  the  progress  of  lupus  have 
been  made  the  subject  of  careful  micro- 
scopical investigation  by  Wedl,  Auspitz, 
Bindfleisch,  Neumann,  and  others.1  It 
would  appear  that  in  the  earlier  stages 
the  cells  of  the  rete  Malpighii  multiply 
rapidly,  and  become  granular  and  fatty ; 
the  corium  becomes  succulent,  and  is  in- 
filtrated, and  more  or  less  "distended  with 
new  connective  -  tissue  elements  and 
rounded  or  oval  cells  with  nuclei  and  nu- 
cleoli. The  subcutaneous  areolar  tissue 
is  similarly  affected  to  a  variable  extent. 
The  normal  tissues  are  no  longer  healthily 
nourished,  and  consequently  become  atro- 
phic. During  the  later  stages  the  atro- 
phied tissues  and  the  new  elements  break 
down,  and  become  transformed  into  a 
molecular  detritus.  This,  mingled  with 
fresh  exudation,  helps  to  make  up  the 
characteristic  discharge  from  the  ulcerat- 
ing surface. 

The  diagnosis  of  lupus  exedens  may 
sometimes  be  difficult  during  the  earlier 
stages.  But  when  the  stage  of  gradually 
advancing  ulceration  is  reached,  the  dis- 
ease is  as  a  rule  easily  recognizable.  The 
affections  with  which  it  is  most  likely  to 
be  confounded  are  "common  strumous 
ulceration,"  syphilitic  ulceration,  and  ro- 
dent cancer.  It  is  of  great  practical  im- 
portance to  distinguish  accurately  be- 
tween these  several  affections,  because 
each  requires  different  treatment. 

"Common  strumous  ulceration"  is  by 
no  means  constantly  preceded  by  distinct 
papules  and  tubercles  \  and  it  is  not  at- 
tended in  its  course  by  the  formation  of 
fresh  tubercles  around  the  ulcerated  spot. 
The  ulcers  are  generally  deeper  than  in 
lupus.  Their  edges  are  thin  and  often  un- 
dermined. Their  surface  is  either  almost 
or  entirely  destitute  of  granulations,  or  is 
covered  by  small  pale,  flabby  granula- 
tions, which  bleed  readily  when  touched. 
The  surrounding  skin  is  purple  or  violet, 
red,  or  livid.  Associated  with  "  common 
strumous  ulceration"  there  is  often  en- 
largement and  sometimes  suppuration  of 
the  neighboring  lymphatic  glands,  but 
this  very  rarely  occurs  in  lupus. 

1  See  Wedl,  Pathological  Histology  (Syd- 
enham Society  Translation),  p.  383  ;  Auspitz, 
quoted  by  Bazin,  Diet,  encyclop.  des  Sciences 
medicales,  art.  "Lupus;"  Neumann,  Lehr 
buch  der  Hautkrankheiten,  1869,  p.  218. 


Syphilitic  ulceration,  when  affecting  the 
nose,  generally  commences  in  the  "pha- 
rynx or  about  the  palate,  then  invades 
the  mucous  membrane  of  the  nose,  and 
so  extends,  as  it  were,  from  within  out- 
wards. It  usually  occurs  as  a  tertiary 
affection,  and  is  associated  with  "  syphi- 
litic cachexia,"  and  other  more  or  lees 
characteristic  symptoms.  The  history  of 
the  patient  affords  in  many  cases  strong 
presumptive  evidence  as  to  the  nature  of 
the  malady.  Syphilitic  ulceration,  com- 
mencing on  the  cutaneous  surface,  is  often 
preceded  by  tubercles.  But  the  tubercles 
of  syphilis  are  copper-colored,  and  are 
harder  and  generally  larger  and  rounder 
than  those  of  lupus.  "  The"  ulcers  of  syphi- 
lis are  foul  and  sloughy.  Their  edges  are 
sharply  cut,  and  sometimes  everted.  The 
crusts  formed  are  greenish.  When  sjTphi- 
litic  ulceration  extends  serpiginously,  its 
outline  is  generally  horseshoe-shape — not 
oval  or  circular,  as  in  lupus  serpiginosus. 

Bodent  cancer  is  a  disease  of  declining 
life.  It  is  not  associated  with  indications 
of  strumous  tendenej^,  but  occurs  in  those 
who  are  otherwise  healthy.  Its  tubercles 
are  hard.  It  ulcerates  very  slowly,  and 
eats  very  deeply  into  the  tissues,  destroy- 
ing all  before  it — muscles,  cartilages,  and 
bones,  as  well  as  skin  and  mucous  mem- 
brane. It  shows  no  disposition  to  heal. 
Its  edges  are  firm,  abrupt,  and  precipitous. 
It  is  often  accompanied  by  severe  pain. 

Treatment. — From  what  has  been  ad- 
vanced, as  well  as  on  other  grounds  dis- 
cussed elsewhere,1  it  would  appear,  first, 
that  lupus  may  be  regarded  as  the  local 
expression  of  a  morbid  constitutional 
tendency  ;  secondly,  that  when  once  estab- 
lished "the  lupus  process,"  if  uninter- 
fered  with,  may  go  on  spreading  during 
an  uncertain  period,  and  to  an  indefinite 
extent,  seeming,  as  it  were,  to  propagate 
itself;  thirdly,  that  sooner  or  later  all  the 
morbid  processes  come  to  an  end,  tissue 
destruction  ceases,  and  healing  ensues. 

The  natural  termination  of  lupus  which 
thus  takes  place  may  be  considered  to  be 
due  either  to  the  disease  having,  so  to 
speak,  worked  itself  out,  or  to  constitu- 
tional changes,  from  advancing  age  or 
other  cause,  having  rendered  the  general 
condition  unfavorable  to  the  continuance 
of  the  local  affection.  These  views  re- 
garding the  natural  history  of  lupus  are 
strongly  supported  by  the  results  of  differ- 
ent methods  of  treatment.  And  further, 
they  serve  to  indicate  the  double  direction 
the  treatment  should  take  in  order  to  effect 
or  hasten  the  cure.  Experience  has 
amply  shown  that,  as  a  general  rule,  com- 
paratively little  permanent  good  is  to  be 

1  See  various  authors  on  Diseases  of  the 
Skin;  especially  Devergie,  Bazin,  Hardy, 
Hebra,  [Duhring,  ]  and  Wilson. 
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expected  from  local  remedies  alone.  All 
sorts  of  stimulating  and  soothing  appli- 
cations have  been  repeatedly  tried  in 
vain.  In  many  cases,  even  after  the  use 
of  powerful  caustics,  the  characteristic 
ulceration  has  speedily  recurred  when  the 
immediate  effects  of  the  escharotic  have 
passed  away.  So  also  the  most  judicious 
constitutional  treatment  has  been  tried 
over  and  over  again,  and  persevered  in 
for  months,  or  even  for  years,  without 
obviously  producing  any  good  effect,  un- 
less or  until  proper  local  treatment  has 
also  been  adopted.  It  may,  and  probably 
does,  occasionally  happen  that  the  disease 
is  prevented  from  becoming  established  by 
the  early  application  of  caustics,  or  that 
when  the  morbid  process  has  nearly  worn 
itself  out,  a  cure  is  effected  under  the  in- 
fluence of  constitutional  remedies.  But 
in  the  majority  of  cases  it  is  better  to 
trust  to  neither  one  nor  the  other  line  of 
treatment  alone,  but  to  adopt  both.  And 
if  this  be  done  judiciously,  it  will  be  found 
that  lupus  exedens  is  by  no  means  the 
unmanageable  malady  it  was  formerly 
supposed  to  be,  and  that  it  is  far  from 
deserving  its  common  appellation  of  "  noli 
me  tangere" — an  appellation  that  by  mis- 
leading may  prove  mischievous. 

In  the  treatment  of  lupus  exedens  it  is, 
in  the  first  place,  desirable  to  correct  as 
far  as  possible  all  that  may  be  wrong  in 
the  general  health  of  the  patient  by  im- 
proved hygiene,  and  by  such  medicines  as 
are  calculated  to  remove  or  overcome  any 
disorders  of  the  digestive  system  that  may 
be  found  to  exist.  Good  air,  good  food, 
including  a  liberal  allowance  of  meat  and 
fresh  vegetables,  and  some  wine  or  malt 
liquor,  are  especially  indicated.  Sea  air 
occasionally  appears  to  be  hurtful  rather 
than  beneficial,  and  in  some  cases  alcoholic 
stimulants  of  every  kind  seem  to  disagree ; 
but  these  are  probably  exceptional  cases, 
although  several  such  have  come  under 
my  observation. 

Various  tonics,  as  the  mineral  acids, 
vegetable  bitters,  quinine,  and  some  of 
the  preparations  of  iron,  especially  the 
syrup  of  the  iodide  or  the  syrup  of  the 
phosphate,  may  be  advantageously  ad- 
ministered, and  varied  from  time  to  time 
— due  regard  being  always  paid  to  the 
condition  of  the  digestive  organs,  and  to 
the  action  of  the  bowels.  But  the  medi- 
caments which  are  especially  useful,  are 
cod-liver  oil,  and  the  liquor  arsenicalis,  or 
Donovan's  solution.  Cod-liver  oil  should 
always  be  administered  in  such  doses  as 
the  stomach  will  bear.  Its  influence  for 
good  in  the  large  majority  of  cases  is 
marked  and  indisputable.  In  most  cases 
also  arsenic  appears  to  be  a  very  valuable 
remedy.  Mr.  Hunt,  to  whom  is  due  the 
credit  of  having  especially  urged,  if  not 


of  having  first  suggested,  its  administra- 
tion in  this  malady,  considers  it  "abso-' 
lutely  a  specific. "  He  seems  inclined  to 
rely  upon  it  almost  exclusively.1  He  re- 
commends it  to  be  given  in  the  largest 
doses,  ascertained  by  careful  trial,  that 
the  patient  can  bear  continuously  without 
injury.  In  some  cases  very  large  doses 
are  tolerated.2  The  results  of  general  ex- 
perience testify  to  the  beneficial  effects  of 
arsenic,  but  seem  scarcely  to  confirm  all 
that  Mr.  Hunt  has  said  in  its  favor.  In- 
deed, it  is  worthy  of  note  that  he  refers 
to  the  possible  necessity  of  continuing  the 
use  of  the  drug,  "  month  after  month  and 
year  after  year,"  and  even  "for  half  a 
lifetime."  Any  "specific"  influence  it 
may  possess,  therefore,  may  be  at  best 
very  slow  in  becoming  manifest,  and  can 
scarcely  be  considered  worth  waiting  for, 
when  more  speedily  effective  treatment  is 
at  command. 

Due  regard,  then,  being  given  to  the 
general  health,  and  such  medicaments  be- 
ing administered  as  are  likely  to  modify 
the  morbid  constitutional  tendency,  it  is, 
in  the  second  place,  of  the  greatest  impor- 
tance to  arrest  locally  the  spread  of  the 
disease.  This  can  be  effected  most  speed- 
ily and  most  certainly  by  the  absolute 
destruction  of  those  parts  and  tissues  in 
which  the  "  lupus  process"  is  going  on.  It 
matters  comparatively  little  what  method 
is  adopted,  or  what  particular  escharotic 
is  used,  provided  always  that  the  applica- 
tion is  thorough  and  efficient.  It  is  worse 
than  useless  simply  to  irritate  the  surface 
of  the  sore  ;  and,  on  the  other  hand,  it  is 
obviously  undesirable  to  penetrate  fur- 
ther than  needful  into  the  healthy  tissues. 
That  method  may  claim  to  be  the  best, 
which,  on  experience,  is  found  to  be  most 
completely  under  control  during  applica- 
tion, and  which  causes  least  enduring  pain 
afterwards  to  the  patient.  Judged  on 
these  grounds,  the  actual  cautery,  strong 
nitric  acid  followed  by  nitrate  of  silver, 
and  chloride  of  zinc  in  the  stick  may  be 
especially  recommended.  Their  destruc- 
tive action  is  certain,  speedy,  and  readily 
limited  and  controlled  in  accordance  with 
the  judgment  of  the  surgeon.  Chloro- 
form may  be  administered  at  the  time  of 
the  application  ;  and  the  pain  subsequent- 
ly experienced,  as  a  rule,  is  neither  very 
severe  nor  lasting.  On  the  other  hand, 
the  pastes  of  chloride  of  zinc  and  flour, 

1  See  British  Medical  Journal,  1862,  vol.  i., 
p.  8  ;  also,  On  the  Treatment  of  Lupus,  by  J. 
L.  Milton.     (Hardwicke.)     London,  1866. 

2  See  a  remarkable  case  detailed  by  Dr. 
Andrew,  in  which  the  patient  took  half 
drachm  doses  of  the  liq.  arsenicalis  three 
times  daily  for  a  considerable  period.  Brit- 
ish Medical  Journal,  Sept.  8,  1866. 
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nitric  acid  and  sulphur,  acid  nitrate  of 
mercury,  arsenious  acid  and  calomel,  etc.,1 
although  effective,  are  open  to  the  objec- 
tion that,  acting  slowly,  they  often  sub- 
ject the  patient  to  hours  of  agony.  More- 
over, during  their  application  the  surgeon 
has  no  opportunity  of  limiting  or  control- 
ling their  action,  nor  of  judging  how  far 
their  destructive  influence  may  have  pene- 
trated. 

The  actual  cautery  may  be  used  in  the 
form  of  the  red-  or  white-hot  iron,  the 
galvano-caustic  wire  or  pencil  of  Middel- 
dorpf,  or  the  gas  cautery  of  Bruce.  The 
last  named  is  a  very  convenient  and  effi- 
cient instrument  for  use  in  cases  in  which 
the  ulcers  are  small  and  superficial.  The 
hot  iron  and  the  galvano-caustic  pencil 
are  more  applicable  if  the  ulcers  are  deep, 
or  if  it  should  be  necessary  to  destroy 
much  tissue. 

Nitric  acid  may  be  applied  by  means  of 
a  glass  rod,  a  spun-glass  brush,  or,  best 
of  all,  a  piece  of  rattan  cane  frayed  out 
at  one  end,  and  cut  to  convenient  size. 
The  acid  must  be  thoroughly  applied 
along  the  ulcerating  edges,  and  well  pressed 
into  the  surface  of  the  sore,  and  into  all 
the  irregularities  and  tiny  excavations. 
After  a  few  minutes  the  whole  surface 
should  be  wiped  dry  and  comparatively 
clean,  and  then  a  fresh  application  of  the 
acid  should  be  made.  This  process  should 
be  repeated  until  it  is  clear  that  all  the 
lupus-affected  tissues  must  have  been 
reached  by  the  caustic.  It  is  then  a  good 
plan  to  rub  a  stick  of  nitrate  of  silver  ad 
over  the  surface,  and  well  into  the  cau- 
terized tissues.  The  silver  salt  assists  in 
forming  a  good  protective  scab,  and  cer- 
tainly seems  to  deaden  and  diminish  the 
pain  produced  by  the  nitric  acid. 

The  solid  chloride  of  zinc  in  stick  is 
especially  recommended  by  Mr.  Hutchin- 
son. It  must  be  thoroughly  rubbed  along 
the  edges  and  well  pressed  into  the  sur- 
face of  the  ulcer.  It  is  useless  simply  to 
touch  or  wipe  over  the  parts  affected  :  the 
caustic  must  be  made  to  penetrate. 

In  all  cases,  before  any  escharotic  is 
applied,  it  is  necessary  to  clear  away  all 
crusts  and  scabs  from  the  surface  and 
edges  of  the  ulcer.  They  may  be  softened 
by  bathing  with  warm  Avater,  or  by  a 
short  application  of  an  emollient  poultice, 

1  The  following  formulae  may  be  quoted  : 
Chloride  of  zinc,  1  part ;  flour,  gypsum,  or 
compound  tragacanth  powder,  3  or  4  parts  ; 
water,  q.  s.  ;  mix.  Chloride  of  zinc,  3iv ; 
chloride  of  antimony,  gij  ;  starch,  £j  ;  glyce- 
rine, q.  s.  ;  mix  (Startin).  Vienna  paste: 
Potassa  fusa  and  unslaked  lime,  equal  parts  ; 
spirits  of  wine,  q.  s.  ;  mix.  Arsenious  acid, 
1  part;  calomel,  99  parts  (Dupuytren). 
Calomel,  §ijss  ;  bisulphide  of  mercury,  P)ij  ; 
arsenious  acid,  5j ;  mix  (Startin). 


and  may  then  be  picked  off.  If  the 
ulcerated  surface  and  the  surrounding 
skin  appear  much  inflamed,  it  is  better  to 
attend  to  the  general  health,  and  to  apply 
soothing  ointments  and  lotions  for  a  time 
before  proceeding  to  the  use  of  escharotics. 
Poultices  and  water-dressings  as  a  rule 
are  not  suitable.  In  applying  the  escha- 
rotic, care  should  be  taken  to  follow 
accurately  every  extension  of  the  disease 
on  the  mucous  membrane  and  into  the 
cavity  of  the  nose,  as  well  as  on  the  cu- 
taneous surface.  The  escharotic  must  be 
applied  to  every  portion  of  the  ulcerating 
surface,  especially  to  the  edges  along 
which  extension  of  the  disease  is  going  on; 
and  some  portion  of  the  surrounding 
apparently  healthy  skin  should  also  be 
destroyed.  The  healing  edges  and  the 
cicatrized  portions  of  the  surface  need 
not  be  touched. 

If  the  patient  is  under  chloroform  [or 
ether]  as  recommended,  all  that  seems 
necessary  may  be  done  at  one  operation. 
But  if  the  disease  is  extensive,  and  chloro- 
form is  objected  to,  different  parts  maybe 
attacked  at  different  times,  one  part  being 
destroyed  after  another. 

After  the  application  of  the  escharotic, 
the  surface  should  be  carefully  covered 
from  the  air  by  a  little  scraped  dry  lint, 
and  a  light  pad  of  cotton-wool.  This 
dressing  may  be  kept  on  until  the  scab  or 
slough  separates,  which  usually  happens 
in  the  course  of  four  or  five  clays.  Ben- 
zoated  zinc  or  lead  ointment  may  then  be 
applied,  or  such  other  dressing  as  ma3r  be 
indicated.  If  the  escharotic  has  been 
thoroughly  applied,  healing  soon  com- 
mences, and  as  a  rule  goes  on  satisfac- 
torily, provided  that  the  general  health  is 
good,  and  that  proper  constitutional 
treatment  is  carried  out.  It  sometimes 
happens  that  repeated  applications  of  the 
escharotic  may  be  necessarjr ;  and  this  is 
almost  sure  to  be  the  case  if  the  former 
applications  have  been  too  superficial,  or 
if  the  escharotic  employed  has  been  too 
feeble  in  action.  Some  surgeons  indeed 
prefer  the  repeated  application  of  weak 
caustics  to  a  single  application  of  a  strong 
one.  Thus  Hebra  recommends  the  appli- 
cation of  solid  nitrate  of  silver  once  or 
twice  a  week.  Such  treatment  has 
proved  efficacious  in  very  many  cases. 
Hardy1  speaks  highly  of  the  efficacy  of  an 
ointment  composed  of  equal  parts  of 
biniodide  of  mercury  and  lard.  The 
ointment  of  the  red  oxide  of  mercury,  or 
that  of  the  ammonio-chloride,  or  the 
ointments  of  lead,  zinc,  and  nitrate  of 
mercury  mixed  in  equal  proportions,  may 
also  be  recommended  in  cases  in  which 
escharotics    appear    unnecessary,    or    in 

1  Legons  sur  la  Scrofule  et  les  Scrofulides, 
p.  89.     Paris,  1864. 


CANCEROUS    AFFECTIONS    OF    THE    SKIN", 


223 


which  it  is  deemed  desirable  to  defer  their 
application.  These  ointments  are  often 
very  useful  also  after  partial  or  incomplete 
cauterization. 

It  must  be  borne  in  mind  that  although 
lupus  is  not  of  syphilitic  origin,  yet  it  may 
and  sometimes  does  occur  in  those  who 
are  the  subjects  of  syphilis.  In  such  cases 
the  appearances  presented  partake  of  the 
character  of  syphilitic  ulceration,  and  the 
treatment  must  be  modified  accordingly. 
If  the  syphilitic  taint  is  hereditary,  mer- 
curials prove  useful.  The  iodide,  mercury 
and  chalk,  or  the  bichloride  in  small  doses 
may  be  given.  If  the  patient  is  the  sub- 
ject of  acquired  syphilis,  and  especially  if 
mercurials  have  been  previously  admin- 
istered, iodide  of  potassium  in  full  doses 
(twenty  to  thirty  grains)  three  times  a 
day,  and  iodide  of  iron  are  especially 
indicated.  In  such  cases  it  is  well  to 
defer  the  use  of  escharotics,  and  to  apply 
black  lotion  or  one  of  the  weaker  mer- 
curial ointments. 


Lupus  ]STon  Exedens. 

Lupus  non  exedens  is  slower  in  its  pro- 
gress,   and  less    destructive    than   lupus  I 
exedens.     It  commences,  according  to  the  j 
excellent  description  of  Mr.  Wilson,1  ''as  j 
a    small    tubercle    of   reddish-yellow   or 
pale  amber  color,  and  has  the  appearance 
of  a  drop  of  jelly  effused  beneath  the  I 
cuticle.     .     .     .     There  is  no  inflamma-  j 
tion,  no  redness  around  the  tubercle,  and  i 
a  few  minute  vessels  may  be  seen  strug-  '■ 
gling  through  it,    or  over  its   surface." 
The  tubercle  goes  on  extending,  and  is  > 
joined  by  others  ;  but  the  reddish-yellow 
tint    and    the    somewhat    "gelatinized" 
appearance   are  preserved.      By  and   by 
absorption    commences ;     the     papillary 
layers,  and  more   or  less   of  the   deeper 
parts  of   the  corium,   become  removed ; 
and  a  permanent  cicatrix  remains.     No 
ulceration  takes  place.     A  certain  amount 
of  pricking  or  itching  is  usually  experi- 
enced, but  as  a  rule  very  little  pain,  or 
none    at    all.       Sometimes    the    disease 
spreads  over  the  greater  part  of  the  face, 
and  considerable  deformity  results. 

Treatment.  —  The  treatment  generally 
should  be  similar  to  that  recommended  in 
lupus  exedens.  But  it  is  not  necessary 
to  cauterize  the  parts  affected  nearly  so 
deeply  nor  so  extensively  as  in  the  more 
severe  form  of  the  disease.  Caustic  pot- 
ash in  solution  appears  to  be  especially 
applicable.  Tubercle  after  tubercle  may 
be  destroyed  at  different  times  without 
occasioning  much  suffering  to  the  patient. 
Among  the  constitutional  remedies,  iodide 
of  iron  and  iodide  of  ammonium  are  found 


to  be  more  obviously  beneficial  than  in 
lupus  exedens,  but  arsenic  does  not  appear 
to  be  so  efficacious.1  Cod-liver  oil  should 
always  be  administered  in  such  doses  as 
can  be  tolerated. 


Lupus  Erythematosus. 

This  form  of  lupus  usually  appears  on 
the  nose ;  but  other  parts  are  sometimes 
attacked  at  the  same  time  or  subsequently. 
It  is  a  comparatively  rare  affection.  It 
differs  from  the  other  forms  of  lupus  not 
only  in  its  non-tubercular  character,  but 
also  in  the  fact  that  it  commonly  occurs 
in  individuals  who  are  otherwise  healthy, 
and  who  manifest  no  indications  of  stru- 
mous constitution  or  tendency.  Its  gene- 
ral features  have  been  already  described 
(see  page  218). 

The  dull  or  purplish-red  patches,  with 
which  it  commences,  at  a  later  period  be- 
come depressed,  and  covered  by  scales  or 
thin  crusts  composed  of  epidermis  and 
dried  sebaceous  secretion.  Still  later  the 
scales  and  crusts  separate,  and  the  skin 
beneath  is  found  to  be  attenuated  and  to 
present  a  scar-like  appearance. 

According  to  Neumann,  in  lupus  ery- 
thematosus the  morbid  process  com- 
mences in  and  about  the  walls  of  the  seba- 
ceous follicles,  which  become  condensed 
by  accumulation  of  cells  and  connective 
tissue.  The  follicles  lose  their  acinous 
structure,  become  converted  into  globular 
bodies  with  granular  contents,  but  finally 
disappear.  During  the  progress  of  the 
malady  the  other  cutaneous  structures 
suffer  to  a  greater  or  less  extent,  and  the 
microscopical  appearances  more  or  less 
resemble  those  met  with  in  the  other 
forms  of  lupus.2 

Treatment. — In  a  large  proportion  of 
cases  local  treatment  alone  is  requisite. 
The  patches  should  be  carefully  destroyed 
by  the  application  of  strong  solution  of 
potash  or  some  similar  agent ;  or  the  gas 
cautery  of  Bruce  or  the  galvano-caustic 
wire  may  be  used.-  It  is  better  to  pro- 
ceed gradually,  and  to  repeat  the  appli- 
cation as  often  as  may  seem  desirable, 
rather  than  to  run  the  risk  of  destroying 
the  tissues  to  an  unnecessary  depth  and 
extent. 


Cancerous  Affections  of  the  Skin, 
etc. 

Undent  cancer. — This  formidable  malady 
most  frequently  commences  near  the  eye- 
lids, or  about  the  margin  of  the  upper 
lip ;  but  sooner  or  later,  if  unchecked,  it 
usually  invades  and  destroys   the   nose, 


1  Op.  cit.,  p.  422. 


1  Hunt,  op.  cit. 


2  Op.  cit.,  p.  230. 
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and  gives  rise  to  the  most  hideous  deform- 
ity. It  occurs  in  persons  who  are  other- 
wise healthy  and  tree  from  all  constitu- 
tional taint,  but  very  rarely  in  those  who 
are  under  fifty  years  of  age. ' 

It  first  appears  as  a  hard  tubercle,  the 
induration  of  which  is  characteristic.  The 
tubercle  is  almost  always  solitary  at  first, 
but  at  a  later  period  other  tubercles  occa- 
sionally, though  very  rarely,  appear  and 
join  the  original  one.  The  tubercle  slowly 
but  steadily  increases  in  size,  and  involves 
the  surrounding  tissues.  By  and  by  a 
superficial  fissure  or  excoriation  appears, 
which  for  a  time  may  be  concealed  by  a 
scab.  But  later  the  fissure  or  excoriation 
becomes  a  deeply-eating  ulcer ;  and  the 
central  portions  of  the  growth  and  the 
tissues  involved  by  it  are  destroyed.  The 
process  continues.  The  surrounding  tis- 
sues are  invaded  by  the  solid  growth  or 
deposit ;  they  become  more  or  less  indu- 
rated ;  and  are  then  in  turn  regularly 
eaten  away.  "The  growth  of  the  solid 
disease  is  not  limited  to  the  integuments 
around  the  ulcerated  cavity  :  it  advances 
in  depth  as  wrell  as  in  superficial  area,  in- 
volving all  the  structures  it  encounters. 
It  infiltrates  the  glandular  textures  and 
the  bony,  it  spreads  by  the  mucous  and 
fibrous  tissues,  and  after  perforating  the 
skull,  it  will  still  grow  into  the  very  sub- 
stance of  the  brain.  In  the  succeeding 
ulceration  these  structures  are  likewise 
removed,  and  the  excavation  becomes 
deep  as  well  as  wide."2 

In  the  earlier  stages  there  is  compara- 
tively little  pain,  but  as  the  destructive 
process  advances  into  the  deeper  parts, 
and  especially  when  the  eyelids  are  at- 
tacked, the  patient's  sufferings  are  often 
very  severe.  The  lymphatic  glands  are 
rarely  affected. 

This  malady  has  been  described  under 
the  names  of  ' '  rodent  ulcer, "  "  cancroid, ' ' 
"Jacob's  ulcer  of  the  eyelids,"  etc.  etc. 

Its  alliance  to  cancer  is  indicated  by  its 
clinical  history,  rather  than  by  its  micro- 
scopical structure.  Its  onward  progress 
is  certain,  though  very  slow.  It  never 
undergoes  spontaneous  cure :  unremoved 
by  surgical  aid,  it  lasts  until  death. 

Treatment. — Constitutional  treatment  is 
altogether  useless.  Complete  excision, 
followed  if  necessary  by  cauterization  of 
the  exposed  surfaces,  or  thorough  de- 
struction by  powerful  escharotics,  is  the 
only  treatment  likely  to  be  followed  by 

1  la  his  excellent  monograph  On  Rodent 
Cancer,  recently  published  (Longmans,  1867), 
Mr.  C.'H.  Moore  mentions  a  case  in  which  the 
growth  appeared  at  the  age  of  thirty- three. 
Mr.  Hutchinson  met  with  another  in  which 
the  patient  was  only  a  year  or  two  older. 

2  C.  H.  Moore,  op.  cit.,  p.  9.  [See  also  J. 
Collins  Warren,  The  Anatomy  and  Develop- 
ment of  Rodeut  Ulcer.     Boston,  1872.] 


successful  results.  Experience  shows 
that  by  such  treatment  much  good  may 
be  done.  In  many  cases  a  cure  has  been 
effected  wmich  has  remained  permanent 
for  years ;  and  in  others  the  ravages  of 
the  disease  have  been  checked,  and  the 
sufferings  of  the  patient  greatly  dimin- 
ished. If  the  nature  of  the  malady  is  re- 
cognized early,  and  all  the  parts  infected 
are  at  once  absolutely  removed,  the  patient 
may  be  saved  from  the  most  serious  dis- 
figurement and  the  direst  suffering.  And 
even  in  cases  in  which  the  disease  has 
made  extensive  progress,  the  surgeon 
should  not  hesitate  to  attempt  its  removal. 
The  results  obtained  in  some  such  cases 
have  been  decidedly  encouraging.1  In 
cases  in  which  the  disease  has  not  ad- 
vanced far,  and  in  which  the  whole  can 
be  satisfactorily  excised,  the  space  left 
maj'  be  at  once  covered  in  by  a  portion  of 
transplanted  integument.  But  in  cases 
in  which  the  greater  part  or  whole  of  the 
nose  is  destroyed,  and  the  cavity  after  ex- 
cision is  very  wide  and  deep,  it  is  better 
to  wait  until  cicatrization  is  complete, 
and  subsequently  to  perform  if  practica- 
ble some  reparative  operation.  If  the 
chasm  is  too  extensive  to  be  covered  in 
by  operation,  or  if  the  health  and  powers 
of  the  patient  cannot  be  relied  on,  a  mask 
with  an  artificial  nose,  etc.,  may  be  worn. 

Epithelioma. 

This  form  of  cancer  occasionally,  though 
very  rarely,  attacks  the  nose.  It  gen- 
erally commences  as  a  small  "wrart;" 
this  sooner  or  later  becomes  excoriated, 
and  covered  by  a  scab  ;  after  a  time  ulcer- 
ation commences.  In  these  earlier  stages 
epithelioma  closely  resembles  rodent  can- 
cer, and  is  with  difficulty  distinguished 
from  it.  But  epithelioma  usually  com- 
mences just  at  the  junction  of  the  skin 
with  the  mucous  membrane,  or  even  in 
the  mucous  membrane.  Rodent  cancer 
as  a  rule  appears  in  the  skin  at  an  ap- 
preciable distance  from  the  mucous  mem- 
brane. In  their  more  advanced  stages 
the  distinctions  between  these  two  allied 
affections  become  more  obvious.  In  both 
there  is  slowly  progressive  infiltration  of 
the  surrounding  structures  with  new  ma- 
terial, and  destructive  ulceration  extend- 
ing centrifugally.  But  "there  is  much 
more  solid  substance  in  the  epithelioma, 
and  the  gaps  which  it  makes  by  destroy- 
ing the  normal  parts,  though  equally 
great,  are  less  openly  cavernous  than  in 
the  rodent  cancer."2    The  outline  of  epi- 

1  See  cases  by  C.  H.  Moore,  op.  cit.  ;  Hutch- 
inson, Medical  Times  and  Gazette,  "On  Ro- 
dent Ulcer;"  also  London  Hospital  Reports, 
vol.  ii.,  p.  136. 

2  C.  H.  Moore,  op.  cit.,  p.  24. 
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thelioma  is  less  irregularly  indented,  and 
the  margins  are  less  uniform  in  thickness 
than  in  rodent  cancer.  In  epithelioma 
too  the  margins  are  often  everted,  and 
the  surface  is  uneven  and  irregularly 
papillated,  and  sometimes  covered  with  a 
cream-like  j  uice.  In  epithelioma  the  lym- 
phatic glands  are  very  liable  to  become 
affected  sooner  or  later.  In  rodent  can- 
cer, as  already  stated,  this  is  not  the  case. 
The  generally  recognized  microscopical 
characters  of  epithelioma  (see  Vol.  I.,  pp. 
288,  325)  are  almost  or  altogether  wanting 
in  rodent  cancer. 

Treatment. — Epithelioma  of  the  nose 
may  be  excised,  or  destroyed  by  eschar- 
otics. 

Mr.  Ure  refers  to  a  well-marked  case  in 
which  he  effected  a  cure  by  means  of  an  ar- 
senical paste.  He  mentions  also  another  case 
in  which  an  oval  epitheliomatous  sore  as  large 
as  a  florin  was  treated  first  by  excision,  next 
by  the  application  of  chloride  of  zinc,  then 
by  the  application  of  arsenious  acid,  and 
finally  healed  under  the  influence  of  an  oint- 
ment composed  of  equal  parts  of  finely-pul- 
verized sulphate  of  zinc  and  cerate.  The 
cicatrix  was  perfect  a  year  afterwards.1 

A  remarkable  case  is  mentioned  by  Mr. 
Moore  in  the  first  volume  of  this  work  (p. 
289),  in  which  an  epitheliomatous  growth 
commenced  on  the  nose,  and  "slowly  spread 
over  the  centre  of  the  face  until  it  reached 
the  size  of  half  a  swan's  egg."  "The  entire 
surface  of  the  growth  was  made  up  of  pedun- 
culated rounded  tumors  no  larger  than  peas, 
and  covered  with  thin  integument."  A  very 
similar  case  recently  came  under  my  care  in 
Guy's  Hospital.  I  removed  the  growth  as 
completely  as  possible  with  the  knife,  and 
then  cauterized  the  surface  with  the  hot  iron. 
Cicatrization  took  place.  But  four  months 
afterwards  the  growth  returned,  and  a  second 
attempt  to  remove  it  was  followed  hy  an  at- 
tack of  erysipelas  which  proved  fatal. 

Scirrhus  and  encephaloma  sometimes, 
though  very  rarely,  appear  upon  the  cuta- 
neous aspect  of  the  nose  ;  they  more  fre- 
quently invade  it  from  within.  These 
forms  of  cancer  demand  no  special  de- 
scription here.  They  should  he  removed 
if  practicable  as  soon  as  recognized  ;  and 
it  is  well  to  cauterize  the  surface  left  bare 
hy  the  knife. 

Deformities  and  Deficiencies. 

The  nose  is  liable  to  various  deformities 
and  deficiencies.  Some  of  them  are  con- 
genital; others  result  from  accident  or 
disease.  Some  are  more  or  less  perfectly 
remediable  by  operation ;  others  are  best 
concealed  hy  masks  or  artificial  noses, 
which  are  nowadays  made  and  adapted 
with  great  skill. 

1  See  the  first  English  edition  of  this  work. 


Entire  absence  of  the  nose  as  a  congenital 
affection  is  extremely  rare,  but  some  in- 
stances are  on  record. 

In  the  case  of  a  female  infant  under  the 
care  of  M.  Maisonneuve,1  the  nose  was  repre- 
sented by  a  plane  surface  merely  pierced  hy 
two  small  holes.  An  operation  was  performed 
by  which  a  columella  was  made  from  the 
lower  lip.  It  is  difficult,  however,  to  "see 
how  this  could  have  improved  the  child's  ap- 
pearance."    (Holmes.) 

When  the  nose  has  been  entirely  de- 
stroyed hy  disease,  the  chasm  may  be  to 
some  extent  covered  in  by  operation.  But 
it  would  appear  to  be  useless  to  attempt 
to  form  a  new  nose,  if  the  natural  and 
necessary  framework  of  cartilage  and 
bone  is  altogether  lost.  Nothing  short  of 
an  osteoplastic  operation  would  seem 
likely  to  be  permanently  successful.  But 
the  practical  objections  to  such  an  opera- 
tion in  this  part  are  sufficiently  obvious  ; 
and  so  far  as  I  have  been  able  to  learn, 
the  results  of  the  attempts  hitherto  made 
have  not  been  encouraging. 

In  cases,  however,  in  which  some  por- 
tion only  of  the  nose  is  wanting,  whether 
as  a  congenital  deficiency  or  as  the  result 
of  accident  or  disease,  a  rhinoplastic  ope- 
ration may  be  undertaken,  and  often  with 
fair  prospect  of  success.  In  very  many 
instances  the  most  satisfactory  results 
have  been  achieved  (see  Plastic  Sur- 
gery). 

Occlusion  and  contraction  of  the  nostrils. 
— These  deformities  of  the  nose  are  some- 
times congenital,  but  much  more  rarely  so 
than  corresponding  conditions  of  the  ear, 
the  anus,  or  the  vagina.  In  some  in- 
stances the  nostrils  are  more  or  less  com- 
pletely closed  hy  membrane,2  in  others  hy 
firm  fibrous  tissue,  or  hy  a  simple  conti- 
nuity of  integument.  In  other  cases, 
again,  one  ala  or  both  may  be  adherent 
to  the  septum,  or  even  to  the  upper  lip. 
All  these  deformities  interfere  with  respi- 
ration, and  prevent  the  infant  from  suck- 
ing uninterruptedly.  The  earlier,  there- 
fore, they  are  remedied  by  operation  the 
better.  In  most  instances  a  simple  inci- 
sion of  sufficient  extent  carefully  made 
through  the  obstructing  membrane  is  all 
that  is  requisite.  The  opening  must  be 
kept  patent  by  strips  of  lint  or  a  short 
elastic  canula,  until  the  cut  surfaces  are 
completely  skinned  over.  Sometimes  it 
may  be  desirable  to  excise  a  portion  of 
the  obstructing  tissue.  In  cases  in  which 
there  is  no  indication  of  the  opening  of 


1  Bulletin  de  Therapeutique,  1855,  vol. 
xlix.,  p.  559  ;  quoted  hy  Holmes,  On  the  Sur- 
gical Treatment  of  Children's  Diseases,  2d 
ed.,  p.  128. 

2  Richerand,  Nosographie  chirnrgicale,  4th 
edit.,  tome  ii.,  p.  15(}. 
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the  nostril,  the  adherent  parts  must  be 
gradually  aud  cautiously  divided  until  the 
nasal  fossa  is  reached.  If  free  respiration 
is  not  materially  interfered  with,  or  if  one 
nostril  only  is  obstructed,  the  operation 
may  be  deferred  for  a  time. 

In  a  case  under  the  care  of  Mr.  T.  Smith, 
in  the  Hospital  for  Sick  Children,  the  right 
nostril  had  been  closed  from  birth.  The  cor- 
responding ala  was  flat  and  unsightly.  The 
child  suffered  from  snuffling  and  snoring. 
The  adherent  surfaces  were  divided  by  the 
knife,  and  the  opening  made  was  maintained 
during  a  period  of  three  weeks  by  means  of  a 
portion  of  gum  catheter.  A  good  result  was 
obtained.1 

Constriction  and  even  complete  occlu- 
sion of  the  nostrils  may  occur  at  any 
period  of  life  as  the  result  of  accident  or 
disease.  A  deep  burn,  a  wound  with  loss 
of  substance,  or  ulceration,  followed  by 
adhesions,  or  by  contraction  of  cicatrix, 
may  give  rise  to  such  a  condition.  The 
attendant  symptoms  are  a  variable  degree 
of  embarrassment  of  respiration  and 
speech  ;  a  troublesome  sense  of  whizzing 
in  the  nose  ;  a  change  in  the  tone  of 
voice,  which  becomes  more  or  less  "nasal" 
in  character  ;  and,  in  certain  states  of  the 
weather,  an  uncomfortable  dryness  of 
the  mucous  membrane  of  the  mouth.  If 
the  patient  suffers  serious  inconvenience, 
an  attempt  should  be  made  to  dilate  any 
small  opening  that  may  remain  by  the 
passage  of  bougies,  or  by  the  introduction 
of  sponge  or  laminaria  tents.  If  such 
means  fail,  incisions  should  be  made  in 
the  direction  and  to  the  extent  indicated 
by  the  particular  features  of  the  case 
under  treatment.  Mechanical  dilatation 
must  be  subsequently  kept  up  during  a 
considerable  period  to  prevent  the  con- 
traction which  otherwise  is  almost  certain 
to  recur. 

CUfts  of  the  nose  and  fissures  extending 
from  the  nostril  into  the  cheek  or  towards  the 
orbit,  are  occasionally  met  with.  As  a 
rule,  they  may  be  successfully  treated  by 
plastic  operations. 

Deviations  of  the  nose. — In  some  cases 
the  nose  inclines  towards  one  side  or  the 
other.  Such  deviation  usually  depends 
upon  a  corresponding  curvature  of  the 
cartilaginous  septum.  It  is  often  asso- 
ciated with  hypertrophy  of  the  anterior 
extremity  of  the  septum,  and  of  the  tip 
of  the  nose  generally.  In  consequence  of 
the  deviation  of  the  septum,  one  nostril 
becomes  more  or  less  constricted,  and 
may  even  be  almost  completely  occluded. 
Eespiration  is  principally  or  entirely 
carried   on    through    the    other    nostrii. 


-  i  Medical   Times    and   Gazette,  March  28, 
18G3. 


and  the  voice  is  liable  to  be  affected. 
This  deformity  is  sometimes  the  effect  of 
injury,  but  in  many  cases  its  origin  can- 
not be  explained.  Little  can  be  done  in 
the  way  of  remedy.  The  attempts  hitherto 
made  to  straighten  the  deformed  nose  by 
means  of  mechanical  contrivances  do  not 
appear  to  have  been  very  successful.  Nor 
have  good  results  generally  followed  the 
removal  by  the  knife  of  portions  of  the 
cartilaginous  septum.  Such  a  proceeding, 
however,  is  recommended  by  some  sur- 
geons. ' 


II.  AFFECTIONS  OF   THE  INTEE- 
NAL  PAETS. 

The  cavities  of  the  nose  may  be  in- 
spected to  some  extent  either  through  the 
nostrils,  or  through  the  naso-pharyngeal 
openings  by  means  of  a  small  mirror  in- 
troduced into  the  pharynx.2  They  may 
likewise  be  explored  to  some  extent  by 
the  finger,  or  by  a  probe,  passed  either 
through  the  nostrils  or  through  the  mouth, 
and  round  the  posterior  border  of  the  soft 
palate.  But  in  the  normal  condition  of 
parts,  certain  considerable  portions  of 
these  cavities  can  neither  be  brought  into 
view,  nor  reached  by  the  finger  or  probe. 
Hence  an  absolute  and  precise  diagnosis 
is  often  difficult,  and  sometimes,  in  the 
present  state  of  our  knowledge,  and  with 
our  present  appliances,  altogether  im- 
possible. 


Ehixoscopy. 

Anterior  rhinoscopy,  or  inspection  through 
the  nostrils. — In  order  to  inspect  the  nasal 
cavities  from  the  front,  the  nostrils  must 
be  dilated,  and  a  good  light  must  be 
thrown  in,  either  directly,  or  by  reflection 
from  the  mirror  hereafter  described.3 
The  latter  method  is  generally  preferable 
for  minute  and  thorough  examination, 
because  by  it  the  light  may  be  concen- 
trated and  directed  at  will,  upon  different 
parts  in  succession,  and  no  obscuration  is 
caused  by  the  head  of  the  observer,  as  is 
apt  to  occur  when  direct  illumination  is 
employed.  For  the  dilatation  of  the  nos- 
trils no  instrument  is  more  generally  use- 
ful than  the  ordinary  bivalve  nasal  specu- 
lum (Fig.  293),  or  some  slight  modification 

1  Gross,  System  of  Surgery,  vol.  ii.,  p.  3G8. 
Philadelphia,  1872. 

2  To  Czermak  especially,  and  after  him  1o 
Semeleder,  we  are  indebted  for  having  first 
completely  demonstrated  the  practicability 
and  value  of  posterior  rhinoscopy. 

3  For  methods  of  illumination,  etc.,  see 
"  Posterior  Rhinoscopy,"  p.  228.  and  "  Laryn- 
goscopy" in  Diseases  of  the  Larynx, 
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of  it.  Mr.  Hilton's  modification1  is  prob- 
ably the  best.  He  recommends  that  the 
blades  should  be  slightly  curved,  and 
somewhat  longer  and  broader  at  the 
extremities,  than  they  are  in  the  ordinary 


instruments.  The  blades  are  introduced 
into  the  nostril  to  be  examined,  in  the 
closed  position  in  which  they  arc  kept  by 
the  spring  between  the  handles.  By 
compressing  the  handles  the   blades  arc 


Fig.  293. 


Ordinary  bivalve  nasal  speculum. 


separated,  and  dilate  the  nostril.  Their 
brightly  polished  inner  surfaces  help  to 
throw  the  light  into  the  cavity.  The 
blades  should  not  be  introduced  beyond 
the  catilaginous  part  of  the  nostril. 

[Self-retaining  specula  are  often  requi- 
site when  intranasal  manipulations  are  to 
be  performed.  Fenestrated  specula,  which 
are  light  and  easily  retained,  are  to  be 
preferred.  Of  these  the  best  is  the  bi- 
valve speculum  of  Frankel  (Fig.  294),  or 
the  tri valve  of  Goodwill ie. 

Fig.  294. 


Frankel's  nasal  speculum.] 

Dr.  Thudichum's  speculum  consists  of 
two  blades  or  valves  "held  together  by  a 
spring."  "When  compressed  the  valves 
form  a  canal  of  oval  bore,  about  f-inch  in 
length.  The  valve  which  expands  the 
ala  is  from  |-inch  to  |-inch  longer  than 
the  valve  which  is  placed  against  the  sep- 
tum." "Each  nostril  requires  its  own 
speculum."  [Both  nostrils  may  be  di- 
lated at  once  with  all  these  bivalve  spe- 
culre  by  placing  one  blade  in  each  passage. 
This  method  avoids  unpleasant  pressure 
against  the   septum   nasi.]      The   valves 

1  Made  by  Milliken,  Southwark  Street. 


are  closely  compressed  and  introduced 
into  the  nostril.  When  the  compressing 
force  is  withdrawn  the  valves  are  sep- 
arated, and  the  nostril  is  dilated  by  the 
spring,  which  also  serves  as  a  handle. 
This  speculum  has  obvious  and  indisputa- 
ble merits  of  its  own.  But  it  often  occa- 
sions pain  unless  it  accurately  fits  the 
nostril ;  and  the  extent  to  which  the  nos- 
tril is  stretched  is  not  so  easily  and  com- 
pletely controlled  as  when  the  expanding 
power  is  in  the  hand  of  the  surgeon. 
Such,  at  any  rate,  is  the  result  of  my  ex- 
perience hitherto.  [It  can  be  perfectly 
controlled  by  the  disengaged  hand  of  the 
surgeon   in   mere  examinations  ;  and  by 

Fig.  295. 


Thudichum's  speculum. 

the  use  of  a  set-screw,  as  arranged  by  Dr. 
Schell,  of  Philadelphia,  for  purposes  both 
of  examination  and  operation.] 

The  speculum  of  Dr.  Metz,  of  Aix-la- 
Chapelle,  consists  of  two  distinct  por- 
tions. One  of  them  is  held  in  the  right, 
and  the  other  in  the  left  hand.  They 
may  be  used  together  or  separately.  It  is 
easy  to  understand  how  by  means  of 
them  the  nostril  may  be  dilated,  and  light 
reflected  into  the  cavity.  To  prevent 
dimming  of  the  polished  surfaces  by  de- 
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position  of  moisture,  this  as  well  as  the 
other  specula  should  be  slightly  warmed 
before  introduction  into  the  nostril. 


In  some  cases,  as  suggested  by  Czer- 
mak,1  a  small  oval  mirror  mounted  at  an 
angle  upon  a  long  slender  stem,  may  be 


Fig.  296. 


The  nasal  speculum  of  Dr.  Metz. 


used  with  great  advantage.  "When  such 
a  mirror  is  introduced  to  a  greater  or  less 
depth  through  the  nostril,  and  properly 
illuminated,  there  may  be  seen  reflected 
in  it  various  parts  which  could  not  other- 
wise be  brought  into  view. 


Posterior  Rhinoscopy.  Choanoscopy.  In- 
spection of  the  JVasaZ  Cavities  from  Be- 
hind. 

In  order  to  inspect  the  nasal  cavities 
from  behind,  a  brilliant  light  is  especially 
necessary.     The  instruments  required  are 


similar  to  those  used  in  the  examination 
of  the  larynx,  with  the  [occasional]  addi- 
tion of  a  long  narrow  spatula  turned  up 
at  the  end,  or  a  blunt  flat  hook,  with 
which  the  ulva  and  soft  palate  may  be 
supported  and  drawn  forwards.  [These 
latter  appliances  are  rarely  requisite,  and 
often  create  so  much  difficulty  when  used 
that  they  impede  the  examination  rather 
than  facilitate  it.]  The  rhinoscopic  mir- 
ror, however,  is  smaller  than  any  ordi- 
narily used  in  laryngoscopy,  and  its  stem 
should  be  a  little  longer,  and  bent  some- 
what downwards  near  its  junction  with 
the  handle.     This  bend  enables  the  ope- 


Fie.  297. 


The  general  arrangements  for  posterior  rhinoscopy  by  sunlight. 


rator  to  keep  his  hand  in  such  position  as 
not  to  obstruct  the  light.  Sometimes  the 
stem  may  be  advantageously  bent  into  a 
double  curve,  somewhat  like  the  letter  / 
reversed. 

In  making  the  inspection  the  same  gene- 
ral arrangements  are  necessary  as  in  la- 
ryngoscopy (see  Fig.  297).  [The  head  rest 
introduced  into  the  figure  is  superfluous.] 
The  patient  is  seated  with  his  back  to  the 


light,  his  head  is  thrown  well  back,  and 
his  mouth  opened  as  wide  as  possible,  and 
in  such  manner  as  to  display  the  pharyn- 
geal cavity  to  the  fullest  practicable  ex- 
tent. The  surgeon,  seated  opposite,  by 
means  of  the  spatula,  held  in  his  left 
hand,  raises  and  draws  forward  the  uvula 

1  Czermak,   On  the  Laryngoscope  (Syden- 
ham Soc.  Translation),  p.  33. 
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and  soft  palate  of  the  patient,  and  directs 
the  light  reflected  from  the  frontal  mirror 
into  his  pharynx.  The  speculum,  held  by 
the  right  hand  of  the  surgeon,  is  slightly 
warmed,  and  introduced  with  its  face 
looking  upwards  and  forwards.  It  must 
be  carried  well  into  the  upper  and  back 
part  of  the  pharynx.  The  light  is  then 
made  to  shine  upon  it,  by  some  slight 
movement,  if  needful,  of  the  head  of  the 
surgeon  or  of  the  reflector.  When  all 
this  is  successfully  accomplished,  some 
portion  or  other  of  the  walls  (or  contents) 
of  the  naso-pharyngeal  or  nasal  cavities 
may  be  distinctly  seen  imaged  in  the 
speculum.  By  varying  the  position  and 
direction  of  the  speculum  other  parts  may 
be  in  turn  brought  into  view.  Under 
the  most  favorable  circumstances,  the  two 
superior  meatuses  may  be  inspected  more 
or  less  completely,  and  considerable  por- 
tions of  the  mucous  membrane  covering 
all  three  turbinated  bones  may  be  seen  ; 
the  septum  may  be  examined  throughout 
a  great  part  of  its  extent ;  but  the  view 
obtained  is  necessarily  very  oblique  ;  some 
portions  of  the  posterior  surface  of  the 
velum  palati  may  also  be  seen  ;  lastly,  if 
the  mirror  is  turned  towards  one  side,  the 
lateral  wall  of  the  naso-pharyngeal  cavity, 
and  the  oririce  of  the  Eustachian  tube 
may  be  brought  into  view.  But  the  diffi- 
culties of  posterior  rhinoscopy  are  great, 
and  it  is  rarely  that  the  cavities  may  be 
inspected  to  the  extent  indicated ;  al- 
though this  is  theoretically  possible  in 
most  cases,  and  has  been  actually  accom- 
plished in  many.  Nevertheless,  perse- 
vering attempts  should  always  be  made 
in  doubtful  cases.  Experience  has  amply 
proved  that  this  method  of  examination, 
even  when  incompletely  carried  out,  may 
afford  most  valuable  aid  not  only  in  the 
diagnosis,  but  also  in  the  treatment  of 
various  affections  of  the  nasal  cavities. 
To  insure  success,  considerable  practice  on 
the  part  of  the  surgeon,  and  oftentimes 
great  patience  and  self-control  on  the  part 
of  the  patient,  are  requisite. 

[The  use  of  a  tongue-depressor  will 
much  facilitate  the  inspection.  If  an 
uvula-elevator  or  palate-retractor  is  em- 
ployed, the  tongue-depressor  must  be  con- 
signed to  the  patient.  The  use  of  the  de- 
pressor will  often  supersede  the  necessity 
for  the  retractor.  If  a  fixed  source  of 
illumination  is  used,  instead  of  the  head- 
reflector,  the  rhinoscopic  mirror  can  be 
much  more  easily  manipulated,  as  the 
light  can  be  directed  at  once  upon  the 
proper  spot,  and  the  mirror  be  moved 
about  in  the  steady  field  of  illumination.] 

The  principal  difficulties  arise  in  the 
first  place  from  peculiarities  in  the  ana- 
tomical conformation  and  proportions  of 
parts.  Thus  the  opening  of  the  mouth 
may  be  small ;  or  the  tongue  may  be  dis- 


proportionately large ;  or  the  posterior 
nares  may  be  narrow  ;  or  the  free  border 
of  the  velum  palati  may  be  naturally  so 
near  to  the  posterior  wall  of  the  pharynx 
as  to  leave  little  or  no  available  space  be- 
tween them.  This  last  is  a  frequent  source 
of  great  difficulty.  Such  difficulties  cannot 
be  removed,  though  by  patience  they  may 
be  to  a  certain  extent  circumvented.  Sec- 
ondly, there  are  other  difficulties  of  phy- 
siological origin.  Thus  the  tongue  may 
be  difficult  to  manage  ;  or  the  soft  palate 
may  be  extremely  sensitive  ;  or  the  natu- 
ral tendency  of  the  velum  to  become 
raised,  tightly  stretched,  and  closely  ap- 
proximated to  the  posterior  wall  of  the 
pharynx,  when  respiration  is  carried  on 
through  the  mouth,  may  come  into  play. 
All  such  difficulties  may  generally  be 
overcome  by  perseverance  and  practice. 
The  patient  may  himself  depress  his 
tongue  by  means  of  a  rectangular  spatula, 
or  he  may  learn  to  keep  it  well  down  in 
the  floor  of  the  mouth.  The  soft  palate, 
though  highly  sensitive  at  first,  soon  be- 
comes accustomed  to  the  steady  touch  and 
support  of  the  flat  hook,  and  in  some 
cases  may  be  voluntarily  kept  in  such  po- 
sition as  to  render  the  use  of  the  hook 
unnecessary.  It  is  not  improbable,  as 
suggested  by  Czermak,1  that  some  simple 
means  may  be  discovered  by  which  tbe 
natural  sensitiveness  of  the  soft  palate 
may  be  temporarily  diminished.  The  ad- 
ministration of  bromide  of  potassium, 
recommended  by  Gosselin2  as  a  prelimi- 
nary to  the  operation  of  staphyloraphy, 
appears  to  me  from  my  own  experience 
worthy  of  more  extensive  trial  than  it  has 
hitherto  had,  although  it  has  not  proved 
so  efficacious  as  was  expected.  I  have 
tried  the  chloral-hydrate  in  some  cases, 
but  not  as  yet  in  a  sufficient  number  to 
enable  me  to  express  any  decided  opinion 
as  to  its  merits.  [Repeated  contact  of  a 
foreign  body,  practised  several  times  a 
day,  is  much  more  efficient  than  any  medi- 
cinal agency.  The  local  contact  of  crushed 
ice  in  a  bag  or  other  contrivance,  kept  up 
more  or  less  constantly  for  from  ten  to 
thirty  minutes  before  the  examination, 
will  often  obtund  a  hypersensitive  palate. 
The  inhalation  of  a  few  whiffs  of  chloro- 
form exercises  a  similar  influence  in  some 
cases.]  The  elevation  and  tension  of  the 
soft  palate,  and  the  approximation  of  the 
velum  to  the  posterior  wall  of  the  pharynx, 
to  which  allusion  has  been  made  as  fre- 
quent sources  of  difficulty,  occur  naturally 
when  respiration  is  carried  on  through 
the  widely-opened  mouth.  But  it  is  quite 
possible  to  breathe  almost  entirely  through 
the  nose,  even  when  the  mouth  is  open. 
When  this  is  done  the  parts  become  at 

1  Op.  cit.,  p.  76. 

2  Gazette  medicale,  avril  14,  I860,  p.  223. 
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once  relaxed,  the  velum  falls,  and  the 
associated  difficulty  is  at  an  end.  I  have 
found  it  the  best  plan  to  direct  the  patient 
to  breathe  through  the  nose  as  though 
snoring  [but  without  making  the  snore, 
keeping  just  short  of  it,  as  it  were]. 

The  method  of  posterior  rhinoscopy 
thus  described  is,  I  believe,  the  best  yet 
devised  for  purposes  of  examination  alone. 
The  speculum  and  the  hook  which  sup- 
ports the  velum  may  be  moved  as  occasion 
may  require  independently  one  of  the 
other.  But  in  cases  in  which  it  is  desired 
to  direct  the  application  of  remedies  by 
sight,  this  method  has  the  obvious  disad- 
vantage of  occupying  both  hands  of  the 
surgeon.  Various  instruments  have  been 
devised  in  which  speculum  and  palate 
hook  are  so  connected  that  they  can  be 
held  and  manipulated  by  one  hand,  the 
other  being  left  free  to  operate.  The  best 
of  such  instruments  yet  contrived  is,  I  be- 
lieve, that  of  M.  Duplay. 


Nasal  Calculi.    Rhinoliths. 

Calculous  concretions  are  sometimes 
formed  in  the  nasal  cavities.  Instances 
are  rare,  but  a  considerable  number  have 
been  placed  on  record. 

Bartholin  relates  the  case  of  a  young  Dan- 
ish female,  who,  after  suffering  for  a  long 
time  from  headache,  passed  from  her  nose 
several  calculi,  which  in  size  and  shape  re- 
sembled date-stones.  Clauder  witnessed  the 
case  of  a  woman,  sixty  years  of  age,  who  ex- 
pelled from  her  nose  a  very  hard  rounded  con- 
cretion, as  large  as  a  hazel-nut.  Khern  noticed 
several  pisiform  calculi  which  had  escaped 
from  the  nostrils  of  a  young  person  suffering 
from  violent  headache.1  Such  and  such  like 
cases  must  he  taken  for  what  they  may  be 
worth.  Many  others,  which  are  well  authen- 
ticated, are  quoted  or  referred  to  by  Demar- 
quay  in  his  elaborate  memoir  on  the  subject.2 

These  concretions  are  for  the  most  part 
met  with  in  the  inferior  meatus  of  the 
nose.  They  may  originate  in  the  frontal 
or  maxillary  sinuses,  and  from  thence  pass 
into  the  nostrils.  They  vary  in  size,  and 
increase  by  the  deposition  of  successive 
layers.  They  may  even  attain  such  di- 
mensions as  to  block  up  the  nostrils,  and 
to  cause  deviation  or  partial  destruction 
of  the  septum.  They  are  uneven  on 
the  surface,  and  may  be  black,  gray,  or 
whitish  in  color.  In  many  instances  they 
are  formed  round  extraneous  bodies,  which 
thus  constitute  their  nuclei.  The  nucleus 
may  be  a  bead,  a  cherry-stone,  an  incisor 
tooth,  a  small  detached  portion  of  bone 

1  Cloquet,  Osphresiologie,  p.  627. 

2  Archives  generales  de  Medecine,  4e  serie, 
vol.  viii.,  p.  174. 


or  tooth,  or  some  other  body.  Often,  how- 
ever, no  definite  nucleus  can  be  discov- 
ered ;  and  in  such  cases  the  cause  and 
starting  point  of  the  calculous  formation 
remains  obscure.  Chronic  inflammation 
of  the  mucous  membrane  or  of  the  lac- 
rymal  gland  may  possibly  give  rise  to  al- 
terations in  the  secretions,  leading  to  de- 
positions of  calculous  matter.  Crust-like 
lumps  of  dry  hard  secretion  are  often 
formed  in  cases  of  ozama,  etc.,  and  if  any 
of  these  should  be  retained  in  the  recesses 
of  the  nasal  cavities  it  is  easy  to  under- 
stand how  they  may  form  nuclei  upon 
which  successive  deposits  may  be  made. 
Such  deposition  may  also  be  favored  by 
certain  abnormal  anatomical  conditions  ; 
as  for  example  contraction  of  the  nostril, 
or  narrowing  of  the  lower  meatus  to  such 
an  extent  as  to  hinder  the  due  expulsion 
of  the  secretions.  Graefe  considers  that 
the  gouty  dyscrasia  favors  the  production 
of  nasal  calculi.  On  the  whole  it  would 
appear  that  the  most  frequent  cause  is 
the  retention  of  some  foreign  body  in  some 
part  or  other  of  the  nasal  cavity. 

The  calculi  themselves  (according  to 
the  analyses  of  Bouchardat)  consist  of  the 
phosphates  and  carbonates  of  lime  and 
magnesia,  chloride  of  sodium,  and  mucus 
or  some  other  animal  matter. 

The  ordinary  symptoms  are  dryness  of 
the  affected  nostril,  accompanied  by  a 
sense  of  weight  and  fulness  ;  frequently 
more  or  less  obstruction  of  respiration  ; 
pain  of  an  intermittent  neuralgic  char- 
acter, referred  to  the  nose  or  forehead  ; 
and  sometimes  inflammation,  and  swelling 
of  the  adjacent  parts,  with  copious  dis- 
charge of  mucus  and  pus  from  the  nares. 
The  sense  of  smell  may  be  impaired  or 
abolished.  The  eye  may  suffer  sympa- 
thetically, and  mny  be  suffused  or  bathed 
with  tears  ;  or  there  may  be  epiphora 
from  obstruction  of  the  nasal  duct. 

In  most  cases  the  calculus  may  be  de- 
tected on  careful  exploration  of  the  cavity 
by  means  of  [the  little  finger  or]  a  probe  ; 
or  it  may  be  seen  on  [anterior  or  posterior] 
rhinoscopic  inspection.  The  sensation 
communicated  through  the  probe,  and  the 
dull  dead  sound  sometimes  emitted,  when 
the  calculus  is  struck,  may  be  considered 
diagnostic.  But  should  the  calculus  be 
inaccessible  to  touch  as  well  as  to  sight, 
the  symptoms  manifested  may  mislead 
the  surgeon.  Thus,  the  presence  of  a 
polypus  may  be  suspected  on  account  of 
the  obstruction  to  respiration  that  may 
arise  \  or  some  primary  affection  of  the 
bones  maybe  supposed  to  exist,  on  account 
of  the  deformity  of  the  nose  which  some- 
times occurs,  and  the  accompanying  sup- 
puration ;  or  in  consequence  of  the  fetid 
and  disgusting  odor  frequently  exhaled, 
the  surgeon  may  be  disposed  to  put  the 
case  down  as  one  of  "  idiopathic"  ozsena. 
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[Occasionally  a  rliinolith  is  pent  up  by  ad- 
hesion between  the  walls  of  the  nostril.  J 

Treatment.  —  The  treatment  obviously 
resolves  itself  into  the  removal  of  such 
concretions  as  may  be  discovered,  and  the 
careful  and  thorough  washing-  out  of  the 
cavities  by  means  of  the  nasal  douche1  or 
syringe. 

There  may  be  some,  difficulty  in  remov- 
ing the  calculi,  especially  if  they  are  firmly 
impacted  in  the  lower  meatus,  or  if  they 
are  situated  in  the  upper  part  of  the  nose. 
The  most  convenient  instruments  to  use 
are  thin-bladed  well-curved  dressing  for- 
ceps, and  small  scoops.  But  care  is  re- 
quisite in  seizing  the  calculus,  otherwise 
the  pressure  of  the  instrument  may  only 
serve  to  push  it  on  more  deeply  into  the 
cavity.  Forceps  made  into  two  distinct 
portions,  which  may  be  introduced  sepa- 
rately, one  on  each  side  of  the  calculus, 
and  afterwards  locked  together  (like  mid- 
wifery forceps),  would  probably  prove 
most  applicable.  Forceps  made  on  the 
principle  indicated  are  invaluable  for  the 
extraction  of  foreign  bodies  through  nar- 
row passages.  I  have  used  such  forceps 
during  several  years  past  for  removing 
foreign  bodies  from  the  ears  and  nose  with 
the  greatest  ease  and  most  perfect  success. 
Each  blade  can  be  in  turn  insinuated  be- 
yond the  foreign  body  or  calculus.  But  in 
using  ordinary  forceps  one  blade  is  often 
necessarily  withdrawn  while  the  other  is 
being  put  in  position,  and  as  a  frequent 
result  the  foreign  body  is  pushed  further 
on  instead  of  being  seized.  Care  must  be 
exercised  in  extracting  the  calculus  lest 
from  its  bulk  or  by  the  asperities  of  its 
surface  the  surrounding  parts  should  be 
lacerated. 

A  case  of  calculus  of  the  nose  is  mentioned 
in  the  Gazette  des  Hopitaux  for  1859,  in  which 
attacks  of  intermittent  pain  occurred.  These 
were  at  first  considered  to  be  neuralgic.  Sub- 
sequently the  symptoms  were  attributed  to 
necrosis  of  the  nasal  bones.  Ultimately  the 
calculus  was  discovered  and  got  rid  of  by 
lithotrity  at  four  sittings,  at  intervals  of  a 
fortnight  each.  The  cure  was  followed  by 
some  slight  deformity  of  the  nose. 

[Sometimes  the  calculus  can  be  pried 
out  with  a  blunt  instrument  after  making 
a  short  passage  for  it  by  passing  a  knife 
under  the  edge  of  the  stone.  When  pent 
up  by  occlusion  of  the  nostrils  a  prelimi- 
nary incision  is,  of  course,  requisite  for 
access  by  extracting  instruments.] 

When  the  calculus  is  extracted  sooth- 
ing measures  must  be  adopted,  as  already 
indicated,  to  allay  the  irritation  set  up, 
and  to  cleanse  the  cavities.  If  there  is 
reason  to  suppose  that  a  gouty  diathesis 
or  tendency  has  contributed  to  the  pro- 

•  See  p.  237. 


duction  or  increase  of  the  calculous  form- 
ation, or  if  any  other  constitutional  taint 
is  discovered,  appropriate  general  treat- 
ment should  be  prescribed,  and  thoroughly 
carried  out. 


Epistaxis.   Bleeding  from  the  Nose. 

The  mucous  membrane  of  the  nose  is 
very  vascular  :  its  bloodvessels  are  numer- 
ous, though  none  of  them  are  very  large  ; 
they  are  derived  from  many  different 
sources,  and  they  anastomose  very  freely; 
they  form,  especially  in  the  young,  im- 
portant media  of  communication  between 
the  vessels  within  the  cranium  and  those 
which  are  distributed  externally.  The 
tissues  which  support  them  are  in  close 
relation  with  bone  or  cartilage,  and  are 
subject  to  injuries,  abrasions,  and  ulcera- 
tions ;  and  the  vessels  themselves  are  lia- 
ble to  become  distended  and  congested 
from  various  different  causes.  Hence  it 
happens  that  bleeding  from  the  nose  is  of 
very  frequent  occurrence.  In  a  large  pro- 
portion of  cases  such  bleeding  is  of  trifling 
importance.  In  some  cases  it  seems  to 
afford  relief,  and  to  be  really  beneficial. 
Sometimes,  however,  it  is  symptomatic  of 
visceral  disease,  or  of  degeneration  of 
blood.  Occasionally,  if  unchecked,  or  if 
frequently  recurrent,  it  may  prove  seri- 
ous, dangerous,  or  even  fatal.  The  blood 
usually  escapes  from  the  nose  drop  by 
drop,  but  sometimes  it  fiows  in  a  fine 
stream.  As  a  rule  it  comes  from  one 
nostril  onby,  rarely  from  both  simultane- 
ously. 

Epistaxis  may  be  "accidental"  or 
"  spontaneous"  in  origin. 

Accidental  epistaxis  resulting  from  a 
blow  upon  the  nose,  with  or  without  frac- 
ture of  the  bones,  is  very  common.  In 
some  boys  it  may  be  brought  on  by  a  very 
slight  blow,  or  by  any  unusual  exertion, 
or  even  by  sneezing,  or  blowing  the  nose 
violently.  It  rarely  goes  on  to  a  serious 
extent. 

Spontaneous  epistaxis  arises  from  many 
different  causes.  It  may  occur  as  capil- 
lary hemorrhage  consequent  upon  either 
active  or  passive  congestion  ;  or  it  may 
result  from  ulceration  extending  into 
some  one  or  other  of  the  larger  vessels  ;  or 
it  may  be  associated  with,  and  indicative 
of,  the  presence  of  a  polypoid  growth. 

The  spontaneous  epistaxis  so  frequently 
met  with  among  young  people  of  nervous 
temperament  and  delicate  skin,  is  one  of 
the  most  common  forms  of  capillary  hem- 
orrhage. It  is  usually  preceded  by  active 
congestion,  which  is  sometimes  associated 
with  over  fulness  of  the  intracranial  ves- 
sels, and  accompanied  by  flushing  of  the 
face,  buzzing  in  the  ears,  and  a  sense  of 
heaviness  or  even  severe  headache.   These 
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sj'mptoms  are  commonly  relieved  by  the 
bleeding. 

In  young  women  capillary  hemorrhage 
from  the  nose  is  occasionally  vicarious  of 
suppressed  menstrual  flow,  and  under 
such  circumstances  may  be  considered 
salutary. 

Bleeding  from  the  nose  frequently  oc- 
curs in  scurvy,  and  fever,  and  in  other 
affections  associated  with  an  impoverished 
state  of  the  blood.  In  persons  of  hemor- 
rhagic diathesis  it  often  becomes  a  source 
of  great  anxiety  and  difficulty. 

The  epistaxis  of  declining  or  advanced 
life  should  never  be  lightly  regarded.  It 
is  usually  preceded  by  mechanical  or 
passive  congestion,  which  may  result 
from  over  distension  or  obstruction  of  the 
vessels  conveying  the  blood  from  the 
brain,  or  may  betoken  the  existence  of 
some  visceral  disease  of  more  or  less  seri- 
ous character.  The  blood  that  flows  is 
often  venous  in  appearance. 

Treatment. — In  the  treatment  of  epis- 
taxis discrimination  and  judgment  on  the 
part  of  the  surgeon  are  demanded  as  fre- 
quently as  promptitude  and  skill.  It  is 
one  thing  to  devise  and  apply  the  best 
means  for  the  immediate  arrest  of  the 
hemorrhage ;  it  is  another  to  decide 
whether  or  not  it  is  better  to  make  the 
attempt.  In  very  many  cases  the  condi- 
tions which  have  given  rise  to  the  bleed- 
ing require  treatment,  rather  than  the 
incidental  and  temporary  flow  of  blood 
which  indicates  the  existence  of  such  con- 
ditions. In  some  instances  the  non-recur- 
rence of  periodical  or  habitual  epistaxis 
may  betoken  the  approach  of  clanger  ;  and 
in  others  the  sudden  arrest  of  the  bleeding 
by  surgical  interference  may  be  followed 
by  symptoms  of  the  gravest  import. 

Accidental  epistaxis  may  usually  be 
arrested  by  the  simplest  means.  So  also 
as  a  general  rule  may  the  spontaneous 
capillary  epistaxis  of  early  life.  Cold  ap- 
plications to  the  nose  and  forehead,  snuff- 
ing cold  water  up  the  nose,  the  introduc- 
tion of  a  piece  of  ice  into  the  nostril,  and 
such  like  remedies  are  generally  effica- 
cious. The  nursery  remedy  of  slipping  a 
cold  key  down  the  back,  or  far  better,  of 
suddenly  dashing  cold  water  over  the 
spine,  seems  sometimes  to  answer  almost 
magically  ;— possibly,  as  has  been  sug- 
gested, through  some  reflex  action  excited 
in  the  vaso-motor  nervous  system.  In 
some  cases  the  vertical  elevation  of  the 
arms  as  high  as  possible  above  the  head  is 
successful.  The  rationale  may  be  consid- 
ered doubtful,  but  the  fact  appears  to  be 
well  established.  This  plan  has  been  es- 
pecially recommended  (if  not  first  sug- 
gested) by  Dr.  Negrier,  of  Angiers,1  who 

1  Watson,  On  the  Principles  and  Practice 
of  Physic,  vol.  ii.,  p.  795. 


states  that  he  has  never  known  it  fail  to 
arrest  the  bleeding.  It  sometimes  an- 
swers in  cases  of  severe  injury.  Mal- 
gaigne  mentions  the  case  of  a  young  man 
who  had  sustained  a  severe  fracture  of 
the  nose.  Cold  lotions,  etc.,  failed  to  ar- 
rest the  copious  bleeding  which  ensued. 
The  patient  was  directed  to  raise  his  arms 
perpendicularly.  The  hemorrhage  ceased 
almost  immediately,  and  did  not  recur. 
Dr.  Keith,  of  Aberdeen,  speaks  most 
strongly  of  the  excellence  of  this  method. 
Another  simple  and  often  very  effectual 
method  consists  in  firmly  compressing 
the  nostril  of  the  affected  side  against  the 
septum.  Observation  teaches  that  in  a 
large  number  of  cases  the  bleeding  spot  is 
somewhere  near  the  anterior  and  lower 
borders  of  the  septum.  In  such  cases  it 
is  obvious  that  the  hemorrhage  may  be 
arrested  by  pressing  upon  the  nostril  or 
nostrils  with  the  finger,  or  with  the  finger 
and  thumb.  The  compression  should  be 
maintained  for  a  quarter  of  an  hour  or 
more,  and  then  gently  relaxed.  The  pa- 
tient should  be  warned  against  sneezing 
or  blowing  the  nose  for  some  time  after 
the  pressure  has  been  removed.  The  effi- 
cacy of  the  method  is  established  by  ample 
experience.  Dr.  Chapman  recommends 
the  application  of  an  India-rubber  bag 
containing  water  of  a  temperature  of  115° 
to  the  back  of  the  neck,  and  gives  some 
remarkable  instances  of  the  success  of 
this  mode  of  treatment.'  Dr.  Graves2 
speaks  very  highly  of  the  good  effects  of 
dry  cupping  in  some  forms  of  epistaxis. 
In  all  cases  the  head  should  be  maintained 
in  the  natural  erect  position.  If  the  head 
is  bent  forwards  the  large  venous  trunks 
may  be  obstructed,  and  congestion  and 
continuance  of  the  hemorrhage  conse- 
quently favored.  If  the  head  is  thrown 
backwards  or  the  patient  is  in  fhe  recum- 
bent position,  the  blood  may  flow  back- 
wards, and  almost  imperceptibly  trickle 
down  the  pharynx  long  after  all  bleeding 
may  be  supposed  to  have  ceased. 

If  none  of  these  simple  methods  prove 
effectual,  a  stream  of  cold  water  contain- 
ing in  solution  some  astringent  may  be 
directed  into  the  nostril.  This  may  be 
accomplished  by  means  of  an  ordinary 
syringe,  or  better  still  by  the  nasal  douche 
(see  p.  237).  Or  some  astringent,  as  the 
persulphate  or  perchloride  of  iron,  or 
burnt  alum,  or  tannic  acid,  on  a  dossil  of 
lint  or  a  piece  of  sponge,  may  be  applied 
to  the  interior  of  the  nostril ;  or  powdered 
matico,  or  tannic  acid  or  persulphate  of 
iron,  may  be  introduced  either  mechanic- 
ally or  by  insufflation.  But  such  means, 
however  certainly  effectual,  should  not  be 


25. 


1  See  Medical  Mirror,  February  1,  1870,  p. 

2  Clinical  Lectures,  vol.  ii.,  p.  316. 
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recklessly  .adopted.  I  have  known  the 
introduction  of  matico  cause  the  immedi- 
ate arrest  of  the  hemorrhage  with  the 
after  consequence  of  most  alarming 
symptoms. 

If  these  means  fail,  there  remains  to  the 
surgeon  the  easy  and  certain  expedient  of 
plugging  the  anterior  and  posterior  nares. 
When  this  is  done  it  is  physically  impos- 
sible for  the  hemorrhage  to  continue  after 
the  nasal  cavity  is  once  filled.  For  want 
of  knowledge  of  this  method  more  lives 
than  one  have  been  sacrificed.  Gross 
refers  to  several  examples.1  Two  have 
come  under  my  own  cognizance. 

The  operation  of  plugging  the  nares  is  best 
performed  by  means  of  Bellocq's  sound. 
This  consists  of  a  silver  canula  (slightly 
curved  at  the  distal  end,  and  six  or  eight 
inches  in  length),  within  which  freely 
slides  a  stylet  some  four  or  five  inches 
longer  than  the  canula.  The  proximal 
portion  of  the  stylet  is  rigid  to  an  extent 
corresponding  in  length  to  the  straight 
portion  of  the  canula.  Its  distal  portion 
is  made  of  a  piece  of  "  mainspring"  which 
tends  to  curve  round  in  the  proper  direc- 
tion, and  is  terminated  by  a  perforated 
button.  The  operation  is  performed  as 
follows.  The  eye  of  the  button  is  threaded 
by  a  long  piece  of  strong  silk,  and  the 
stylet  is  drawn  up  until  the  button  lies 
against  the  end  of  the  canula.  The  in- 
strument thus  armed  is  passed  along  the 
floor  of  the  nose  into  the  pharynx.  The 
stylet  is  then  pushed  along  the  canula, 
and  the  spring  turns  round  the  posterior 
border  of  the  velum  into  the  mouth.  The 
silk  is  seized  and  drawn  out  through  the 
mouth,  and  a  portion  of  sponge  of  suffi- 
cient size  to  fill  the  naso-pharyngeal  open- 
ing somewhat  tightly  is  attached  to  it. 
The  instrument  is  next  withdrawn,  carry- 
ing with  it  through  the  nostril  the  other 
end  of  the  silk.  By  means  of  traction 
upon  the  silk  and  manipulation  with  the 
finger,  the  piece  of  sponge  is  then  fitted 
into  the  naso-pharyngeal  opening  in  such 
a  manner  as  to  block  it  up  completely. 
Lastly,  a  second  plug  of  lint  or  sponge  is 
attached  to  the  other  end  of  the  silk,  and 
firmly  fitted  into  the  nostril.  It  is  obvious 
that  this  operation  may  be  accomplished 
as  effectually,  though  perhaps  not  so  easily, 
by  various  other  instruments,  as  for  ex- 
ample a  long  bent  probe,  the  stripped 
feather  portion  of  a  quill,  or  a  gum  elastic 
catheter.  The  last  named  instrument 
properly  threaded  throughout  its  length, 
and  carrying  a  loop  of  silk  hanging  through 
its  eye  answers  extremely  well.  "[A  flexi- 
ble-eyed probe,  formed  of  wire  covered 
with  a  gutta-percha  preparation,  forms 
the  most  convenient    appliance  for   the 


'  purpose,  especially  in  children.  The  eye 
being  threaded,  the  probe  portion  is  passed 
along  the  floor  of  the  nares,  and  drawn 
out  through  the  mouth,  thus  obviating  its 

j  withdrawal  through  the  nasal  passage.] 
The  plugs  should  not  be  allowed  to  remain 
more  than  about  forty-eight  hours,  for 
they  are  necessarily  a  source  of  discom- 
fort and  irritation,  and  are  liable  to  give 
rise  to  the  formation  of  matter,  which  may 
speedily  become  offensive,  and  possibly 
poison  the  system.  Professor  Gross1  says : 
"I  have  seen  several  cases  where  from 
this  cause  the  patient  lost  his  life,  being 
seized  with  a  low  form  of  fever,  attended 
with  delirium,  which  nothing  could  arrest. 
In  one  of  the  cases  there  were  marked 
symptoms  of  pyaemia."  The  plugs  may 
be  easily  removed  by  cutting  the  silk 
which  connects  them,  withdrawing  the 
anterior  plug  from  the  nostril,  and  push- 
ing the  posterior  one  on  into  the  pharynx, 
and  bringing  it  out  through  the  mouth  by 
the  finger,  or  a  pair  of  vulsellum  forceps, 
or  by  means  of  one  end  of  the  silk,  which 
may  have  been  left  to  hang  through  the 
mouth.  After  the  removal  of  the  plugs 
the  cavity  of  the  nose  should  be  thoroughly 
but  gently  washed  out. 

In  all  cases  of  frequently  recurring 
epistaxis,  and  especially  in  those  which 
depend  on  constitutional  causes,  it  is  of 
great  importance  to  carry  out  the  general 
treatment  which  the  circumstances  of  the 
particular  case  may  indicate.  Rest,  avoid- 
ance of  excitement,  and  general  hygienic 
measures  must  be  enforced.  In  some  cases 
it  may  be  desirable  to  administer  gallic 
acid  or  acetate  of  lead  for  a  time  ;  but  much 
more  frequently,  especially  if  the  strength 
has  been  reduced  by  repeated  bleeding, 
ferruginous  preparations,  and  par  excel- 
lence the  tincture  of  the  perchloride  of  iron, 
are  indicated. 

It  is  almost  needless  to  add  that  if  the 
epistaxis  is  due  to  the  presence  of  a  poly- 
pus, or  to  any  specific  ulceration,  no  per- 
manent good  can  be  effected  until  'the 
polypus  is  removed,  or  the  ulceration  is 
partially  or  completely  healed. 


1  System  of  Surgery,  vol.  ii.,  p.  366. 
adelphia,  1872. 
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COETZA. 

The  term  coryza  designates  a  symptom 
rather  than  a  disease.  It  implies  an  ex- 
cessive discharge  of  mucus,  or  "running" 
from  the  nose.  The  discharge  may  be 
Avatery  and  clear,  or  glairy  and  thick,  or 
even  muco-purulent.  It  may  depend  upon 
catarrhal,  strumous,  or  syphilitic  affec- 
tions, or  upon  the  presence  of  a  polypus. 
So  long  as  there  is  no  well  characterized 
fetor,  the  term  coryza  is  applicable.     But 

1  System  of  Surgery,  vol.  ii.,  p.  366.  Phil- 
adelphia, 1872. 
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if  the  discharge  becomes  horribly  offen- 
sive, or  if  it  has  been  so  from  the  first, 
the  term  "  ozama"  is  employed. 

Catarrhal  inflammation  of  the  pituitary 
mucous  membrane,  or  to  use  the  popular 
designation  "a  cold  in  the  head,"  is  by 
far  the  most  frequent  cause  of  acute 
coryza.  This  common  malady  needs  no 
discussion  here  ;  but  it  is  worthy  of  note 
that  many  different  affections  of  the  nasal 
mucous  membrane,  and  even  polypoid 
growths,  are  often  incorrectly  described  as 
taking  origin  from  "  severe  and  repeated 
colds."  In  some  instances,  doubtless, 
such  an  explanation  is  correct.  But  in 
others  the  coryza  and  other  symptoms  are 
the  effects  and  indications,  rather  than 
the  causes  of  the  development  of  the  spe- 
cial malady  that  may  have  arisen. 

Chronic  catarrhal  inflammation  is  often 
attended  by  troublesome  persistent  coryza, 
and  associated  with  more  or  less  inflam- 
matory thickening  of  the  mucous  mem- 
brane, and  consequent  obstruction  to  free 
respiration.  This  condition  is  most  liable 
to  supervene  in  delicate  strumous  chil- 
dren, or  youths  of  either  sex.  In  some 
cases  local  treatment  by  means  of  mild 
astringent  washes,  or  the  insufflation  of 
powders  of  similar  character,  conjoined 
with  general  measures,  appears  to  be  bene- 
ficial. A  warm  dry  atmosphere,  good 
nourishment,  tonics,  and  cod-liver  oil  are 
indicated  in  most  cases  of  long  standing. 
Occasionally  superficial  ulceration  occurs 
in  cases  of  simple  catarrhal  inflammation, 
whether  very  acute  or  of  long  standing. 
But  such  ulceration  as  a  rule  is  very  slight, 
and,  although  painful  for  the  time,  very 
soon  heals.  It  rarely  causes  the  discharge 
to  become  fetid. 


Hypertrophy  of  the  Pituitary  Membrane. 

The  pituitary  membrane  sometimes 
becomes  thickened  and  hypertrophied 
throughout  the  whole  or  greater  part  of 
its  extent,  both  nostrils  being  equally 
affected.  More  frequently,  however,  the 
thickening  is  limited  to  those  portions  of 
the  mucous  membrane  which  cover  the 
inferior  turbinated  bones.  The  mucous 
membrane  of  these  parts  is  naturally  thick; 
and  its  thickness  depends,  according  to 
Kolliker,1  not  only  upon  its  numerous 
glands,  but  also  upon  the  presence  of 
abundant,  almost  cavernous,  venous  plex- 
uses in  its  substance.  This  affection  is 
always  associated  with  coryza.  Some- 
times it  follows  long-continued  coryza. 
Sometimes  it  appears  to  rise  spontaneous- 
ly, from  some  general  or  constitutional, 
rather  than  local,   cause.     But  in  such 

1  Manual  of  Human  Histology  (Sydenham 
Soc.  Translation),  vol.  ii.,  p.  417. 


case  it  is  usually  attended  by  more  or  less 
copious  watery  or  mucous  discharge,  al- 
though the  tumefaction  itself  occasionally 
appears  dry  on  the  surface.  The  other 
symptoms  usually  are  a  sense  of  discom- 
fort, more  or  less  interference  with  free 
respiration,  and  a  variable  degree  of  alter- 
ation of  the  voice.  On  [anterior]  inspec- 
tion a  reel  opaque  swelling  may  be  seen, 
somewhat  velvety  in  appearance,  and 
solid  to  the  touch.  The  extent  as  well  as 
the  precise  situation  of  the  swelling  varies 
in  different  cases,  but  it  is  usually  sym- 
metrical. Sometimes  the  turbinated,  bones 
are  themselves  affected,  and  become  un- 
naturally soft,  porous,  and  swollen.  This 
affection,  especially  if  confined  to  the  mu- 
cous membrane  covering  the  anterior  and 
lower  parts  of  the  turbinated  bones,  may 
be  mistaken  by  the  patient,  and  even  on 
casual  examination  by  the  surgeon,  for 
polypus.  But  there  is  no  difficulty  in 
making  the  diagnosis.  The  non-pedun- 
culated,  broad  attachment  of  the  swelling, 
its  immobility  during  respiratory  efforts 
and  on  pressure  by  the  probe,  together 
with  its  redness  and  opaque  (not  semi- 
transparent,  glistening)  appearance,  serve 
to  distinguish  hypertrophy  of  the  mucous 
membrane  from  polypus.  It  is  important, 
however,  to  bear  in  mind  that  this  con- 
dition may  be,  and  indeed  often  is,  con- 
comitant with  the  existence  of  polypus  in 
the  upper  part  of  the  nasal  cavity,  and 
that  its  presence  may  conceal  the  polypus 
from  view. 

A  case  recently  came  to  my  knowledge  in 
which  a  surgeon  removed  a  small  polypus 
from  a  patient  who  was  also  suffering  from 
hypertrophy  of  the  mucous  membrane.  An- 
other surgeon  seeing  the  case  declared  that 
there  was  no  polypus,  that  a  grave  mistake 
had  been  made,  and  that  no  operation  ought 
to  have  been  performed.  The  consequences 
were  not  satisfactory.  The  polypus  was  al- 
lowed to  increase,  to  the  extreme  discomfort 
of  the  patient,  until  its  existence  became 
indisputable,  and  its  removal  far  more  diffi- 
cult than  it  would  have  been  at  an  earlier 
period. 

[Rhinoscopic  inspection  often  reveals  ex- 
tensive exuberance  of  lax  tissue  over  the  in- 
ferior turbinated  bone,  totally  inaccessible 
to  direct  vision  anteriorly.  This  exami- 
nation should  never  be  neglected.  It  will 
often  differentiate  the  condition  under  dis- 
cussion from  that  of  neoplasm.] 

Treatment. — The  hygienic  measures  suit- 
able in  strumous  affections  generally  may 
be  recommended.  Cod-liver  oil  and  the 
!  syrup  of  the  iodide  of  iron  often  seem  to 
1  do  good.  Locally,  a  single  leech  may  be 
applied  to  the  swollen  membrane,  or  nu- 
merous fine  punctures  may  be  made  with 
a  needle.  Such  measures  are  sometimes 
obviously  beneficial.     Styptic  and  astrin- 
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gent  solutions  may  be  injected  or  applied 
by  means  of  a  camel's-hair  brush.  Or 
the  surface  may  be  touched  from  time  to 
time  with  solid  nitrate  of  silver.  As  a 
general  rule,  however,  whatever  treatment 
be  adopted,  the  case  is  likely  to  prove  tedi- 
ous and  troublesome. 

In  a  case  detailed  by  M.  Nelaton,1  the  nos- 
trils were  obstructed  to  such  an  extent  that 
it  was  found  necessary  to  remove  portions  of 
the  bones  as  well  as  of  the  hypertrophied  mu- 
cous membrane.  This  was  clone  by  means  of 
scissors.  The  result  appears  to  have  been 
satisfactory,  but  treatment  so  severe  is  very 
rarely  indeed  necessary. 

Syphilitic  Affections  of  the  Mucous  Mem- 
brane of  the  Nose. 

Various  syphilitic  affections  of  the 
mucous  membrane  of  the  nose,  with  or 
without  ulceration,  are  often  attended  by 
obstinate  coryza.  Such  affections  occur 
commonly  during  the  secondary  stages  of 
the  malady,  and  are  to  be  distinguished 
from  those  more  serious  affections  which 
arise  during  the  tertiary  stages,  and  which 
commence  as  a  rule  in  the  deeper  struct- 
ures. Sometimes,  however,  in  the  secon- 
dary stages,  ulceration,  at  first  compara- 
tively slight  and  superficial,  if  unchecked 
by  treatment  may  penetrate  deeply,  and 
involve  to  some  extent  the  bones  or  car- 
tilages. In  such  case  the  inoffensive 
coryza  may  give  place  to  an  almost  intol- 
erable ozgena.  Tins  is  especially  liable  to 
happen  in  strumous  subjects.  Syphilitic 
coryza  commences  like  a  common  cold  in 
the  head,  with  increased  secretion  of 
mucus,  which  for  a  long  time  remains 
clear,  and  of  the  consistence  of  thin  starch. 
The  discharge  is  increased  by  exposure  to 
cold,  and  by  indulgence  in  alcoholic 
drinks.  If  the  patient  should  happen  to 
take  cold,  the  discharge  becomes  profuse, 
ropy,  opaque,  and  yellowish  or  greenish 
in  color.  More  or  less  uneasiness  and 
tenderness  are  felt  in  the  nostrils,  together 
with  a  sense  of  stuffiness  or  obstruction. 
The  discharge  abates  at  intervals,  es- 
pecially during  sleep  ;  the  pituitary  mem- 
brane feels  drier  than  natural,  and  crusts 
of  dried  mucus  are  found  below  the 
inferior  turbinated  bone.  The  patient  is 
frequently  inclined  to  blow  his  nose  to 
clear  it  of  the  excessive  secretion,  and 
sometimes  traces  of  blood  appear  in  the 
handkerchief.  On  rhinoscopic  inspection 
the  mucous  membrane  is  seen  to  be  of 
a  darker  or  deeper  red  than  natural,  and 
here  and  there  superficially  eroded.  A 
similar  condition  may  extend  throughout 
the  recesses   of  the  nasal   cavities,   and 

1  Clinical  Lectures  (American  Translation 
by  Atlee),  p.  414. 


into  the  ethmoidal  cells,  and  the  frontal 
and  maxillary  sinuses.  It  may  be  attended 
by  headache,  alteration  in  the  character 
of  the  voice,  and  impairment  or  abolition 
of  the  sense  of  smell.  Sometimes  it  ap- 
pears late;  and  it  often  obstinately  per- 
sists long  after  all  other  secondary  symp- 
toms have  subsided. 

Treatment. — The  administration  of  mer- 
cury is  requisite,  or  at  any  rate  more 
likely  to  prove  speedily  eflicacious,  than 
any  other  mode  of  treatment.  In  cases 
of  long  standing,  in  which  the  syphilitic 
symptoms  generally  have  disappeared, 
this  alone  persisting,  small  doses  of  the 
bichloride  m&y  be  given  twice  daily  in  a 
couple  of  ounces  of  distilled  water,  and 
persevered  in  if  necessary  for  two  or 
three  months,  as  recommended  by  Mr. 
Ure.  Or  a  single  grain  of  blue  pill  or 
gray  powder  may  be  given  every  night 
lor  a  similar  period.  In  the  more  recent 
cases  the  use  of  the  calomel  vapor  bath1 
is  especially  to  be  recommended.  The  in- 
halation into  the  nose  of  the  mercurial 
vapor  produces  a  well-marked  beneficial 
effect.  Mercurial  lotions.,  injected  or  ap- 
plied by  means  of  a  camel's-hair  brush, 
are  useful.  All  crusts  and  accumulations 
of  secretions  should  be  washed  away  by 
syringing,  or  by  the  douche.  Mild  as- 
tringent or  detergent  solutions  should  be 
used.  Any  ulcers  or  erosions  that  can  be 
seen,  and  reached  by  the  aid  of  the 
rhinoscope,  may  be  advantageously 
touched  with  nitrate  of  silver,  or  sulphate 
of  copper. 


Syphilitic  Coryza  in  the  Infant. 

Coryza  accompanied  by  the  character- 
istic snuffling  and  difficulty  in  sucking  is 
in  a  large  proportion  of  cases  among  the 
earliest  indications  of  congenital  syphilis. 
In  addition  to  the  ordinary  constitutional 
treatment,  careful  but  thorough  syringing 
through  the  nostrils  is  especially  to  be 
recommended.  Weak  solutions  of  chlo- 
rate of  potash  or  borax  may  be  advan- 
tageously used  as  washes.  When  the 
discharge  is  cleaned  away,  it  is  often  a 
good  plan,  if  practicable,  to  pencil  over 
the  mucous  membrane,  where  it  may 
seem  to  be  fissured  or  ulcerated,  with  a 
weak  ointment  of  nitrate  of  mercury  and 
oxide  of  zinc. 

If  the  discharges  are  not  carefully 
washed  away,  they  not  only  tend  to  irri- 
tate and  empoison  the  hitherto  unaffected 
parts,  but  they  are  liable  to  become 
highly  offensive.  When  once  the  ozrenic 
condition  is  fully  established,  the  treat- 
ment of  the   case   becomes   much   more 

1  See  Mr.  Lee's  article  on  Syphilis  in  the 
first  volume  of  this  work. 
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difficult  and  tedious,  and  the  probable 
ultimate  result  much  more  serious.  The 
bones  and  cartilages,  even  if  they  escape 
actual  destruction  by  caries  or  necrosis, 
may  fail  to  become  fully  and  perfectly 
developed,  and  the  nose  may  consequently 
present  in  after  life  the  characteristic  ap- 
pearances of  the  nez  ecrase. 


The  term  "ozsena,"  like  "coryza," 
designates  a  symptom  rather  than  a  dis- 
ease. It  implies  a  fetid  discharge  from 
the  nose,  which  communicates  an  almost 
intolerable  odor  to  the  breath.  The  dis- 
charge varies  in  character  and  quantity 
in  different  cases,  and  under  different  cir- 
cumstances. It  may  be  thin  and  sanious, 
or  thick,  tenacious,  and  semi-purulent ; 
almost  colorless,  or  }Tellowish,  or  greenish 
yellow,  or  stained  with  blood  ;  it  wny  be 
scanty  or  profuse  ;  sometimes  it  quickly 
dries  up  into  thick  hard  crusts ;  some- 
times the  crusts  formed  are  few  and  thin. 
But  in  every  case  there  is  a  characteristic, 
though  somewhat  variable,  offensive  odor, 
which  often  embitters  the  life  of  the  suf- 
ferer by  rendering  him  repulsive  to  all 
about  him. 

Ozsena  arises  from  various  causes,  and 
is  associated  with  many  different  condi- 
tions. The  treatment  requisite  varies 
with  the  cause  of  the  malady,  and  the 
constitutional  and  local  conditions  present. 
It  is  therefore  of  the  highest  importance 
to  form,  if  possible,  an  accurate  diagnosis, 
and  not  to  rest  satisfied  with  simply  desig- 
nating as  "ozsena"  every  offensive  dis- 
charge from  the  nostrils.  "Weber1  consid- 
ers it  would  be  well  "to  reject  the  term 
altogether,  since  it  serves,  as  a  rule,  as  a 
cloak  for  incomplete  diagnosis."  In  all 
cases  careful  and  thorough  rhinoscopic 
examinations  should  be  made  from  time 
to  time. 

Among  the  common  causes  of  ozsena 
ma}'  be  enumerated  syphilitic,  strumous, 
and  lupous  ulcerations  of  the  mucous 
membrane,  with  or  without  caries  and 
necrosis  of  the  bones  and  cartilages  ;  the 
presence  of  foreign  bodies  ;  and  the  reten- 
tion of  fragments  of  bone  that  may  have 
become  necrotic  or  carious  as  the  result 
of  injury.  There  remain,  however,  a  con- 
siderable number  of  cases  not  assignable 
to  any  one  of  these  causes,  nor,  indeed, 
to  any  other  cause  at  present  well  made 
out.  To  such  cases  the  term  idiopathic  or 
constitutional  ozcena  is  applied. 

1  In  his  excellent  article  on  "Diseases  of 
the  Nose,"  in  the  Handbnch  der  allgemeinen 
und  specialen  Chirurgie.  Pitha  und  Billroth  : 
Erlangen,  1866.     Band  iii.,  p.  187. 


Ozsena  must  be  carefully  distinguished 
from  foulness  of  breath  depending  upon 
carious  teeth,  ulcers  in  the  mouth,  affec- 
tions of  the  tonsils,  etc.  The  distinction 
may  generally  be  made  by  noticing  the  ef- 
fect produced  when  the  mouth  and  nose 
are  closed  alternately.  In  ozsena  the 
odor  is  most  perceptible  when  the  mouth 
is  closed,  and  the  patient  breathes  through 
the  nose.  The  opposite  is  the  case  in  af- 
fections of  the  mouth,  etc.  A  source  of 
fallacy  sometimes  arises  from  the  dribbling 
or  falling  of  the  nasal  discharge  into  the 
pharynx. 

Treatment. — The  treatment  requisite 
depends  obviously  upon  the  cause  to  which 
the  discharge  is  attributable,  as  well  as 
upon  the  local  and  constitutional  condi- 
tions with  which  it  is  associated.  But 
certain  general  principles  and  methods  of 
treatment  are  more  or  less  constantly  ap- 
plicable in  all  cases.  These  may  be  ad- 
vantageously described  at  once.  The 
more  special  indications  are  stated  in 
connection  with  the  descriptions  given  of 
the  several  affections  which  are  liable  to 
be,  and  very  commonly  are,  accompanied 
by  ozsena. 

In  all  cases,  proper  constitutional  treat- 
ment is  of  very  great  importance  ;  but  it 
rarely  proves  of  much  avail,  unless  the 
necessary  local  treatment  is  fully  carried 
out. 

In  the  local  treatment  of  ozsena,  from 
whatever  cause,  the  general  indications 
are — first,  to  remove  all  possible  sources 
of  irritation  and  obstruction,  whether 
crusts  of  dried  mucus,  sequestra  of  bone, 
or  foreign  bodies  ;  secondly,  to  deodorize 
the  nasal  cavities,  and  to  wash  away  all 
foul  discharges  so  frequently  and  thorough- 
ly as  to  prevent  any  accumulation  taking 
place  ;  thirdly,  to  modify  the  special  mor- 
bid condition  of  the  parts  from  which  the 
discharge  is  derived. 

These  indications  may  be  generally 
more  or  less  completely  fulfilled, — first, 
by  any  needful  use  of  forceps  or  other  sur- 
gical instruments  ;  secondly,  by  washing 
out  the  nasal  cavities  ;  thirdly,  by  inhala- 
tion of  vapors ;  fourthly,  by  insufflation 
of  powders. 

The  nasal  cavities  ma}'  be  washed  out 
either  by  means  of  a  syringe,  or  by  the 
nasal  douche.  The  syringe  should  have 
a  long  slender  nozzle  with  a  bulbous  ex- 
tremity, perforated  by  a  rose  of  small  holes. 
Such  a  nozzle,  connected  with  a  small 
hand-ball  enema-  or  injection-S3rringe, 
forms  a  very  useful  and  generally  appli- 
cable instrument.  But  in"a  large  propor- 
tion of  cases,  no  amount  of  syringing  is 
so  effectual,  not  to  say  so  easy,  as  the  use 
of  the  nasal  douche.  This  method  of 
washing  out  the  cavities  of  the  nose  is  a 
practical  application  of  a  physiological 
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fact  discovered  by  Professor  Weber  of 
Halle. '  It  was  some  years  ago  introduced 
to  the  notice  of  the  profession  by  Dr. 
Thudichum,  to  whom  every  acknowledg- 
ment is  due.2  But  at  present  it  appears 
to  be  less  generally  known  and  adopted 
than  it  deserves  to  be.  Its  value  in  some 
cases  can  scarcely  be  exaggerated.  In- 
deed, its  introduction  may  almost  be  said 
to  have  done  as  much  to  improve  the 
treatment  of  certain  diseases  of  the  nose, 
as  the  posterior  rhinoscopy  of  Czermak 
has  done  to  aid  their  diagnosis. 

The  apparatus  needful  for  the  nasal 
douche  consists  simply  of  a  cylin- 
drical nozzle  of  horn,  vulcanite,  or 
glass,  rounded  and  perforated  at  one 
end,  and  by  the  other  connected  with 
one  extremity  of  a  yard  or  two  of 
elastic  tube,  through  which  a  con- 
stant stream  of  liquid  can  be  kept 
up  from  some  appropriate  vessel  by 
hydraulic  or  atmospheric  pressure. 
The  nozzle  should  be  three  or  four 
inches  in  length,  and  of  such  calibre 
at  its  rounded  extremity  as  to  fit  ac- 
curately in  the  nostril  of  the  patient 
who  is  to  use  it.  The  close  applica- 
tion of  the  inner  walls  of  the  nostril 
to  the  nozzle  is  a  matter  of  con- 
siderable practical  importance.  It 
is  therefore  necessary  to  have  noz- 
zles of  different  sizes  for  different 
cases.  The  rounded  end  should  be 
perforated  by  five  or  six  small  holes. 
The  elastic  tube  should  be  intercepted 
by  a  stopcock  at  a  short  distance  from 
the  nozzle.  The  far  end  of  the  tube 
may  open  into  the  bottom  of  the  In- 
dia-rubber bag  or  glass  receptacle  on 
stand,  as  recommended  by  Dr.  Thudi- 
chum ;  or  it  may  be  connected  with 
a  piece  of  metal  tube,  bent  syphon-like, 
or  terminated  by  an  inverted  funnel- 
shaped  metal,  glass,  or  earthenware  foot- 
piece,  which  may  be  sunk  in  the  liquid 
contained  in  a  jug  or  any  convenient 
utensil. 

The  method  of  using  the  nasal  douche 
is  illustrated  by  Fig.  298.     The  receptacle 

1  "Some  years  ago  it  was  discovered  by 
Professor  Weber,  of  Halle,  that  when  one  side 
of  the  nasal  cavity  is  entirely  filled  through 
one  nostril  with  fluid  by  hydrostatic  pressure, 
while  the  patient  is  breathing  through  the 
mouth,  the  soft  palate  completely  closes  the 
choanee,  and  does  not  permit  any  fluid  to  pass 
into  the  pharynx,  while  the  fluid  easily  passes 
into  the  other  cavity,  mostly  round  and  over 
the  posterior  edge  of  the  septum  narium,  and 
escapes  from  the  other  open  nostril,  after  hav- 
ing touched  every  part  of  the  first  half  of  the 
cavity  of  the  nose,  and  a  great  part — certainly 
the  lower  and  median  canals — of  the  second 
half." — Thudichum,  On  Polypus  in  the  Nose 
and  Ozsena,  p.  17.     (Churchill,  1869.) 

2  Lancet,  November  24,  1864. 


is  filled  with  the  liquid  to  be  used,  and 
placed  on  a  level  somewhat  above  thai  of 
the  head  of  the  patient.  The  precise 
height  may  be  varied  according  to  the  de- 
gree of  force  with  which  it  is  desired  that 
the  stream  should  flow. 
•  The  tube  is  either  filled  by  the  simple 
descent  of  the  fluid,  or,  if  the  syphon  ac- 
tion is  adopted,  by  pouring  a  sufficient 
quantity  of  fluid  into  it,  and  then  immers- 
ing the  footpiece  in  the  jug,  etc.,  or  by 
drawing  fluid  into  the  'tube,  after  the 
footpiece  has  been  immersed.  The  stop- 
cock is  then  shut  off;  and  the  nozzle  is 

Fig.  298. 
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Method  of  using  the  nasal  douche. 

inserted  well  into  the  nostril  of  the  pa- 
tient, and  held  by  the  corresponding  hand. 
The  other  hand  controls  the  stopcock. 

The  patient,  seated  before  a  basin,  and 
holding  his  head  in  its  natural  erect  posi- 
tion or  slightly  inclined  forwards,  opens 
his  mouth  widely,  and  breathes  through 
his  mouth  only.  The  stopcock  is  then 
turned,  and  a  stream  of  liquid  enters  the 
nostril,  fills  to  a  certain  extent  the  corres- 
ponding nasal  cavities,  passes  round  the 
posterior  border  of  the  septum,  and  final- 
ly issues  from  the  other  nostril,'after  hav- 
ing more  or  less  completely  washed  the 
nasal  cavities  on  both  sides.  The  force 
and  fulness  of  the  stream  may  be  regu- 
lated by  the  stopcock,  and  also  by  vary- 
ing the  height  of  the  receptacleabove  the 
head  of  the  patient.  The  extent  to  which 
the  cavities  are  filled  depends  in  some  de- 
gree upon  the  position  of  the  head.  By 
momentarily  compressing  the  open  nos- 
tril the  fluid  may  be  made  to  rise  higher 
than  it  otherwise  would. 

It  is  sometimes  almost  astonishing  to 
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witness  the  quantity  of  crusts  and  foul 
discharges  that  may  be  thus  washed  away 
with  the  greatest  ease,  and  with  no  dis- 
comfort to  the  patient.  So  long  as  respi- 
ration is  carried  on  through  the  widely- 
opened  mouth,  scarcely  a  drop  of  fluid 
escapes  into  the  lower  parts  of  the  pha- 
rynx. The  moment  the  mouth  is  closed, 
the  soft  palate  falls,  and  all  the  disagree- 
able indications  of  downward  flow  of  fluid 
occur.  The  liquids  to  be  used  with  the 
nasal  douche  must  be  varied  from  time  to 
time,  according  to  the  nature  and  condi- 
tion of  the  case.  But  in  all  cases  some 
saline  solution  should  be  used,  rather 
than  plain  water,  which  is  found  to  irri- 
tate the  mucous  membrane  much  more 
than  a  solution  of  higher  specific  gravity. 
As  a  general  rule,  about  a  teaspoonful  of 
common  salt,  or  of  a  mixture  of  equal 
parts  of  common  salt  and  phosphate  or 
carbonate  of  soda,  to  a  pint  of  water  forms 
the  best  ordinary  wash.  The  slight  alka- 
linity of  the  solutions  of  phosphate  and 
carbonate  of  soda  helps  to  soften  the 
crusts.  To  such  solutions  as  bases,  vari- 
ous deodorizing,  detergent,  astringent,  or 
"alterative"  remedies  may  be  added,  ac- 
cording to  the  indications  afforded  in  each 
particular  case. 

It  is  scarcely  necessary  to  add,  that  this 
method  is  not  applicable  in  cases  in  which 
the  soft  palate  is  destroyed,  nor  in  those 
in  which  either  side  of  the  nose  is  abso- 
lutely, or  even  very  nearly  occluded.  In 
cases  in  which  the  septum  is  extensively 


perforated  the  method  is  useful,  but  it  obvi- 
ously loses  more  or  less  of  its  full  efficacy. 

The  inhalation  of  vapors  or  of  "atom- 
ized" fluids  is  sometimes  very  useful.  If 
such  vapors  should  be  of  irritating  char- 
acter, it  may  be  a  good  plan  to  direct 
their  passage,  and  to  defend  other  parts, 
by  inserting  into  each  nostril  little  hollow 
cones  such  as  may  be  readily  extemporized 
by  folding  round  a  piece  of  card  or  paper. 

[In  using  atomized  liquids,  a  coarse 
spray  should  be  employed,  propelled  with 
considerable  force — first  into  one  nasal 
passage,  and  then  into  the  other ;  the 
operation  being  continued  in  each  in- 
stance until  the  liquid  flows  freely  out  of 
the  nostril  of  the  opposite  side. 

Frequent  examinations,  anteriorly  and 
posteriorly,  are  requisite  for  certainty  as 
to  the  efficacy  of  either  douche  or  spra}r.] 

The  insufflation  of  powders  may  some- 
times be  accomplished  by  their  being 
"snuffed"  up  by  the  patient.  But  this 
is  a  comparatively  ineffectual  way  in  any 
case,  and  altogether  inapplicable  if  the 
nasal  cavities  are  obstructed.  A  far  bet- 
ter plan  consists  in  blowing  the  powder 
up  through  a  small  tube  inserted  into  the 
nostril.  A  piece  of  glass  tube  properly 
curved,  or  even  a  quill,  with  a  bit  of  In- 
dia-rubber tube  attached  [or  the  rubber 
tube  alone],  forms  an  efficient  instrument 
easily  extemporized.  The  most  perfect 
instrument  for  the  purpose  is  that  which 
bears  the  name  of  Rauchfuss's  Insufflator 
(Fig.  299).   The  powder  is  introduced  into 
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Rauchfuss's  instrument  for  blowing  powders  into  the  nose. 


the  tube  through  the  opening  (a),  which  is 
then  covered  over  by  the  sliding  tube  (&), 
the  extremity  (c)  is  introduced  into  the 
nasal  cavity,  and  then  by  a  sudden  com- 
pression of  the  India-rubber  ball  (d)  the 
powder  is  driven  out,  and  diffused  in  all 
directions. 

[A  similar  canula  with  a  flexible  tube 
at  the  proximal  end  instead  of  a  ball,  can 
be  used  with  more  accuracy.  Some  sur- 
geons employ  their  own  breath  as  the 
propelling  force  ;  but  compressed  air  from 
a  condenser,  or  foot  or  hand  bellows,  is 
more  cleanly,  and  far  preferable.] 

SypihiliUc  Ulceration,  Caries,  and  Necrosis. 

The  comparatively  superficial  syphilitic 
affections   of  the  mucous   membrane  al- 


ready referred  to  (p.  235),  if  unchecked 
by  treatment,  may  gradually  go  on  until 
deep  and  extensive  ulceration  results,  and 
the  bones  and  cartilages  are  more  or  less 
seriously  implicated  or  destroyed.  In 
such  cases  the  coiwza  of  the  earlier  stages 
gives  place  to  ozfena  ;  and  sooner  or  later 
the  general  conformation  of  the  nose  may 
be  changed.  These  results  occur,  as  al- 
ready stated,  not  only  in  acquired,  but 
also  in  congenital  syphilis.  All  cases  of 
long-continued  syphilitic  coryza,  followed, 
in  spite  of  treatment,  by  ozeena,  demand 
the  most  careful  watching  and  skilful 
management  on  the  part  of  the  surgeon. 
In  such  cases  intracranial  mischief  of  the 
most  serious  character  sometimes  super- 
venes. Numerous  examples  are  given  by 
Dr.  Weber  in  his  paper  on  this  subject  in 
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the  forty-third  volume  of  the  Medicib- 
Chirurgical  Transactions.  Occasionally 
pyaemia  is  set  up. 

In  a  case  mentioned  by  Dr.  Weber,  cessa- 
tion of  the  sanions  ozsenic  discharge  was  soon 
succeeded  by  head  symptoms  ;  four  days  later 
the  patient  was  seized  with  rigors.  Other 
indications  of  pyaemia  came  on.  Death  oc- 
curred on  the  thirteenth  day  after  the  first 
rigor.  Post-mortem  examination  revealed 
thromboses  of  the  left  ophthalmic  vein  and 
cavernous  sinus,  together  with  purulent  me- 
ningitis about  the  under  surface  of  the  left 
cerebral  lobe.  Secondary  abscesses  were 
found  in  the  lungs  and  liver,  and  purulent 
effusion  in  the  left  pleura. 

The  most  destructive  syphilitic  affec- 
tions of  the  nose,  however,  arise,  as  a 
rule,  during  the  tertiary  stages  of  the 
malady,  and  are  most  liable  to  occur  in 
strumous  subjects.  It  would  appear  that 
these  affections  generally  commence  as 
gummatous  periostitis  '  Caries  and  ne- 
crosis of  the  bones,  softening  down  of  the 
effused  material,  ulceration  of  the  mucous 
membrane,  and  discharge  of  matter  in 
turn  ensue.  The  discharge  is  very  offen- 
sive.'  The  disease  advances  more  or  less 
rapidly,  until  the  vomer,  the  perpendic- 
ular plate  of  the  ethmoid,  more  or  less  of 
the  cartilaginous  septum,  and  the  turbi- 
nated bones,  as  well  as  the  floor  of  the 
nose  and  other  parts  may  be  destroj'ed. 
But  it  is  very  rarely,  if  ever,  that  the 
experienced  surgeon  has  the  opportunity 
of  tracing  from  the  commencement  the 
progress  of  the  malady.  He  sees  the 
more  or  less  direful  results  of  want  of 
proper  treatment,  or  the  effects  of  mis- 
management. He  can  often  only  guess 
what  may  have  been  the  early  history  of 
the  case.  Sometimes  the  bones  are  de- 
stroyed piecemeal,  and  numerous  small 
fragments  exfoliate  one  after  another. 
Sometimes  considerable  portions  become 
at  once  necrotic.  Every  pathological 
museum  contains  illustrative  specimens, 
and  almost  every  hospital  surgeon  of  ex- 
perience has  met  with  examples. 

The  most  serious  consequences  may 
follow  either  from  extension  of  the  mis- 
chief to  the  interior  of  the  skull,  or  from 
some  incidental  or  accidental  complica- 
tion. 

Trousseau  mentions  a  case  in  which  a  large 
irregular  portion  of  the  ethmoid  (at  least  a 
fourth  part  of  the  whole  bone)  fell  through 
the  posterior  nares  into  the  throat  and  almost 
caused  suffocation.  The  patient  died  next 
day  with  cerebral  symptoms,  probably  due 
to  extension  of  inflammation  through  the 
cribriform  plate.2 

1  See  the  article  by  0.  Weber,  in  "  Pitha 
und  Billroth,"  op.  cit.,  p.  189. 

2  Clinique  medicale,  tome  i.,  p.  546.  Paris, 
1868. 


But  short  of  such  fatal  results,  the  lo  s 
of  portions  even  of  the  bony  and  carti- 
laginous parietes  of  the  nose  is  liable  to 
be  followed  by  permanent  deformity, 
which  may  be  more  or  less  serious.  Jt 
therefore  behoves  the  surgeon  to  foresee, 
and,  if  possible,  to  avert  by  vigorous  anil 
judicious  treatment  the  impending  dan- 
gers. 

It  was  formerly  the  custom  to  attribute 
the  ravages  of  syphilis,  in  the  nasal 
region  especially,  to  the  abuse  of  mercury 
rather  than  to  the  disease  itself.  But  I 
believe  most  surgeons  are  now  agreed  in 
considering  such  an  opinion  erroneous. 
Many  cases  of  syphilitic  caries  and  ne- 
crosis, attended  by  deformity,  are  on 
record,  and  others  present  themselves 
from  time  to  time  in  which  there  is  no 
evidence  whatever  that  mercury  has  been 
administered,  but  rather  the  opposite. 

Sir  Benjamin  Brodie  mentions  a  good  ex- 
ample. A  gentleman  had  a  chancre.  No 
mercury  was  given.  Two  years  afterwards 
he  had  extensive  disease  of  the  bones  of  the 
nose.  Epilepsy,  mania,  and  death  ensued. 
Sir  B.  Brodie  had  no  doubt  but  that  the  dis- 
ease extended  through  the  cribriform  plate 
of  the  ethmoid,  and  ultimately  affected  the 
membranes  and  the  brain.1  Dr.  Graves  al- 
ludes to  two  analogous  cases,  in  each  of  which 
it  is  worthy  of  note  that  the  strumous  diathesis 
was  pre-eminently  marked.2 

The  diagnosis  of  syphilitic  disease  of 
the  nose  is  not  as  a  rule  difficult ;  but 
sometimes  it  is  necessary  to  be  very 
cautious  in  forming  an  opinion.  It  must 
be  borne  in  mind  that  caries  and  necrosis 
of  the  bones  of  the  nose,  accompanied 
by  ozsena,  arise  from  various  other  causes 
as  well  as  from  syphilis. 

The  history  of  the  case,  the  aspect  of 
the  patient,  the  presence  of  other  s}mip- 
toms,  especially  of  general  syphilitic 
cachexia,  the  extent  of  the  mischief,  etc., 
afford  most  important  aid  in  the  diagnosis. 

Ulcers,  periosteal  swellings,  perfora- 
tions of  the  septum,  portions  of  necrosed 
or  carious  bone,  etc.,  if  present,  can  often 
be  more  or  less  readily  seen  on  rhino- 
scopic  inspection,  or  felt  on  exploring  the 
cavities  with  the  fingers  or  probe.  Some- 
times, however,  comparatively  little  can 
be  discovered  beyond  the  ozeenic  dis- 
charges and  crusts,  and  some  swelling, 
with  at  most  superficial  erosions  of  the 
mucous  membrane.  But  it  must  not  be 
hastily  assumed  that  neither  deep  ulcera- 
tion, nor  necrosis,  nor  caries  exists.  For 
the  parts  affected  may  be  high  up  in  the 
nose,  or  concealed  from  view  by  the  swell- 
ing of  other  parts,  or  by  the  presence  of  the 
discharge.     It  is  probable  that  in  all  cases 

1  London  Medical  Gazette,  1844. 

2  Clinical  Lectures,  vol.  ii.,  p.  484. 
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of  syphilitic  ozsena  there  is  deep  ulcera- 
tion of  the  mucous  membrane,  and  in  a 
large  proportion  of  cases  the  bones  are 
more  or  less  seriously  implicated.  It  is 
easy  to  understand  how  a  small  seques- 
trum of  bone  may  remain  hidden  in  one 
of  the  recesses  of  the  nose,  and  yet  serve 
to  keep  up  the  offensive  discharge. 

Syphilitic  periostitis  of  the  bones  of  the 
nose  is  usually  attended  by  violent  rack- 
ing pain  in  the  nose  and  forehead.  In 
some  cases  in  which  the  nasal  bones,  and 
nasal  processes  of  the  superior  maxillary 
bones  are  affected,  there  may  be  more  or 
less  swelling  visible  externally,  accom- 
panied by  pain,  tension,  and  tenderness. 
The  local  pain  is  often  associated  with 
severe  syphilitic  headache,  and  the  suffer- 
ings of  the  patient  are  extreme,  especially 
so  when  he  is  warm  in  bed. 

Treatment. — The  importance  of  local 
treatment  can  scarcely  be  exaggerated. 
But  while  such  treatment  is  being  car- 
ried out,  it  is  almost  equally  important 
that  appropriate  constitutional  remedies 
should  be  administered. 

The  local  treatment  essentially  consists 
in  the  removal  of  all  sources  of  irritation, 
as  dried  crusts  of  foul  mucus,  loose  frag- 
ments of  bone,  etc.,  and  in  washing  away 
the  discharges  so  frequently  and  thorough- 
ly that  they  have  no  time  to  accumulate 
and  decompose. 

Careful  inspection  and  exploration  of 
the  nasal  cavities  should  be  made  from 
time  to  time  ;  periosteal  abscesses  should 
be  opened  early  by  the  knife  ;  all  loose  or 
carious  fragments  of  bone  should  be  re- 
moved by  the  forceps  or  other  instruments 
as  soon  as  they  are  discovered.  Ulcers 
may  be  touched  with  nitrate  of  silver,  or 
sulphate  of  copper.  A  long  probe,  one 
extremity  of  which  has  been  dipped  into  a 
little  fused  nitrate  of  silver,  forms  the  most 
convenient  caustic-holder  for  this  purpose. 

The  nose  should  be  frequently  and 
thoroughly  washed  out,  either  by  the 
nasal  douche,  or,  if  the  septum  is  exten- 
sively destroyed,  by  means  of  a  syringe 
with  a  long  nozzle.  Solutions  of  chlori- 
nated soda,  or  of  permanganate  of  potash, 
may  be  added  to  the  simple  saline  basis 
already  described  (p.  238).  Or  chlorate 
and  permanganate  of  potash  together,  or 
chlorinated  soda  and  borax,  in  solution, 
may  be  advantageously  used.  Dr.  Thu- 
dichum  especially  recommends  the  per- 
manganate. In  some  cases  a  weak  solu- 
tion of  the  bichloride  of  mercury,  or  the 
common  yellow  lotion  is  of  service.  After 
the  nose  has  been  thoroughly  washed, 
the  immediate  inhalation  of  the.  vapor  of 
iodine,  or  the  insufflation  of  Trousseau's 
mercurial  powder,1  often  proves  very  bene- 

1  Red  or  white  precipitate,  1  part ;  finely- 
powdered  sugar,  60  parts.     Op.  cit.,  p.  547. 


'  ficial.     The  inhalation  of  iodine  is  most 

|  useful  in  the  tertiary  stages  of  the  mal- 
ady, the  mercurial  insufflation  in  the  sec- 

i  ondary  stages. 

The  constitutional  treatment  must  be 

|  regulated  in  accordance  with  the  stage  of 
the  malady  and  the  condition  of  the  pa- 
tient. In  the  secondary  stages,  especially 
if  the  bones  and  cartilages  are  not  impli- 
cated to  any  formidable  extent,  mercuri- 
als are  indicated.  They  may  be  admin- 
istered either  in  small  doses  taken 
internally,1  or  by  inunction  ;  or  the  calo- 
mel vapor-bath  may  be  employed.  The 
last  method  has  the  advantage  of  con- 
joining local  with  general  treatment,  in- 
asmuch as  the  patient  may  inspire  some 
of  the  vapor  into  the  nose.  This  treat- 
ment must  be  very  carefully  watched. 

In  the  tertiary  stages,  in  which  the  af- 
fection has  commenced  as  a  periostitis, 
and  especially  if  the  bones  and  cartilages 
are  extensively  destroyed,  or  if  the  mer- 
curials have  already  been  administered  at 
an  earlier  period,  iodide  of  potassium  is 
indicated,  and  mercurials  are  likely  to 
prove  prejudicial.  The  iodide  of  potas- 
sium should  be  given  in  full  doses  (grs.  xx 
to  grs.  xxx  or  even  more)  three  or  four 
times  a  day.  It  may  be  conjoined  with 
iodide  of  iron  and  cod-liver  oil.  These 
remedies  are  particularly  valuable  in  cases 
in  which  there  is  pronounced  cachexia 
and  great  loss  of  strength.  Other  tonics, 
as  dilute  nitric  acid,  quinine,  etc.,  may 
often  be  advantageously  given. 


Lupous  and  Strumous  Ulceration,  etc.,  ac- 
companied by  Ozcena. 

Lupus,  as  already  stated  (p.  218)  may 
first  attack  the  mucous  membrane  of  the 
nose.  In  this  case  the  diagnosis  is  not  al- 
ways so  easy  as  when  the  skin  is  pri- 
marily affected. 

Lupus  exedens  commencing  in  the  mu- 
cous membrane  corresponds  A^ery  closely 
to  the  affection  that  has  been  described 
by  Mr.  Ure2  and  other  authors  as  '•'■ero- 
sive idcer  of  the  follicles.''''  The  earlier 
symptoms  resemble  those  of  a  simple  ca- 
tarrhal affection  of  the  pituitary  mem- 
brane. The  mucous  membrane  covering 
the  cartilaginous  septum  usually  suffers 
first.  The  patient  experiences  a  certain 
degree  of  tenderness  and  sense  of  fulness, 
especially  after  exposure  to  cold  air ;  and 
a  constant  inclination  to  blow  the  nose,  or 
to  pick  away  the  crusts  which  are  con- 
stantly reproduced.  Small  red  angry- 
looking  tubercles  can  be  seen  on  inspec- 
tion, and  these  sooner  or  later  give  place 


1  See  p.  235. 

2  See  first  edition  of  this  work,  vol.  iii.,  p. 
194. 
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to  spreading  ulceration.  But  the  ulcers 
preserve  to  some  extent  their  tubercular 
character,  and  the  apices  of  the  tubercles 
are  concealed  by  dry,  hard,  tenacious 
crusts.  As  the  ulceration  proceeds,  the 
cartilage  suffers,  and  the  septum  soon  be- 
comes perforated,  especially  if  the  mu- 
cous membrane  has  been  affected  simul- 
taneously on  both  sides.  By  further 
extension  one  ala  or  both  may  be  de- 
stroyed, and  the  bones  may  be  implicated. 
Still  later,  very  serious  deformity  may  en- 
sue from  the  falling  in  of  the  bridge  of  the 
nose,  or  from  the  extension  of  the  disease 
to  the  external  parts.  The  discharges 
vary  in  offensiveness  in  different  cases, 
and  at  different  periods. 

It  is  of  the  highest  importance  to  dis- 
tinguish affections  of  this  kind  from  those 
that  are  of  syphilitic  origin.  If  such  dis- 
tinction is  not  made,  very  unjust  sus- 
picions may  attach  to  the  character  of  the 
patient;  and  the  surgeon  may  be  induced  to 
adopt  aline  of  treatment  which  may  prove 
positively  injurious.  In  making  the  diag- 
nosis attention  must  be  directed  to  the  his- 
tory of  the  case,  the  age  of  the  patient, 
the  absence  of  other  symptoms  of  syphilis, 
and  especially  the  absence  of  the  charac- 
teristic cachexia  which  almost  always 
accompanies  the  most  serious  syphilitic 
affections  of  the  nose,  and  also  to  the 
comparative  slowness  with  which  the  mal- 
ady has  progressed,  and  the  lateness  of  the 
period  at  which  the  bones  have  become 
affected.  The  presumptive  evidence  thus 
acquired  as  to  the  nature  of  the  case  re- 
ceives ample  confirmation  if  the  little  pa- 
pillary infiltrations  of  lupus  can  be  recog- 
nized, and  the  tubercles  present  a  compact 
gratuitous  appearance  ;  and  still  further 
if  the  disease  progresses  very  slowly,  and 
there  is  a  manifest  disposition  to  healing 
here  and  there,  even  while  the  ulceration 
is  extending. 

The  treatment  of  lupus  has  been  al- 
ready fully  discussed  (p.  220).  It  may  be 
added,  however,  that  the  actual  cautery 
in  the  form  of  the  galvano-caustic  pencil, 
or  platinum  wire,  or  the  red-hot  iron,  is 
especially  well  adapted  for  the  destruction 
of  lupus  within  the  nose.  Caustic  potash 
and  chloride  of  zinc  are  not  so  readily 
controlled.  From  their  deliquescence  they 
are  apt  to  run  over  the  heal  thy  parts.  Solid 
nitrate  of  silver,  thoroughly  and  repeat- 
edly rubbed  in,  is  sometimes  efficacious. 
Mr.  Ure  recommends  the  application  of  a 
thin  layer  of  a  paste  composed  of  one  part 
of  chloride  of  zinc  with  two  or  three  parts 
of  gypsum  or  powdered  tragacanth,  with 
a  little  alcohol.  Sometimes  after  the  ul- 
cers are  healed,  a  sense  of  rawness  or 
tenderness  of  the  pituitary  membrane  re- 
mains, depending  upon  chronic  inflam- 
mation. In  such  cases,  mild  astringent 
washes  are  useful ;  and  the  nostrils  may 


be  advantageously  plugged  with  loose  dos- 
sils of  cotton  wool,  so  as  to  obviate  irrita- 
tion from  the  passage  of  cold  air. 

Ozcena,  associated  with  Ulceration,  Caries, 
and  Necrosis  from  other  causes. 

Simple  catarrhal  ulcerations  of  the  mu- 
cous membrane  are  usually  only  super- 
ficial erosions,  and  are  rarely  accompanied 
by  oza?na.  In  some  cases,  however,  they 
precede,  or  are  associated  with,  the  so- 
called  idiopathic  ozyena  described  in  the 
next  section. 

As  a  rule  they  heal  speedily  under  sim- 
ple treatment,  when  they  are  not  irritated 
by  "picking"  on  the  part  of  the  patient, 
or  undue  interference  on  the  part  of  the 
surgeon. 

Ulceration  of  the  mucous  membrane,  with 
more  or  less  extensive  destruction  of  the 
cartilages  and  bones,  sometimes  occurs 
among  the  sequelas  of  severe  fevers — as 
scarlet  fever,  measles,  smallpox,  typhus, 
and,  more  rarely,  perhaps,  erysipelas  and 
chronic  pyaemia.  The  affection  may  be- 
gin during  the  height  of  the  fever  with 
swelling  of  the  mucous  membrane,  accom- 
panied by  pain  in  the  part  affected  and 
in  the  forehead,  and  headache.  There  is 
often  cedematous  swelling  of  the  lower 
part  of  the  nose  and  upper  lip.  Subse- 
quently abscesses  may  form,  and  the  car- 
tilages and  bones  may  become  implicated, 
and  perforation  of  the  septum  may  result. 
The  perforation  is  generally  more  or  less 
circular,  and  has  but  little  disposition  to 
extend. 

Injuries  followed  by  necrosis,  abscess,  and 
the  retention  of  sequestra  of  bone,  are  not 
uncommon  causes  of  ozrena. 

Foreign  bodies  retained  in  the  nasal  cavi- 
ties are  very  liable  to  cause  ulceration,  ca- 
ries, and  necrosis,  and  to  give  rise  to  dis- 
tressing and  obstinate  ozsena.  In  such 
cases  the  presence  of  the  foreign  body  is 
often  unsuspected,  and  only  discovered 
after  a  long  period  of  suffering  on  the  part 
of  the  patient.1  The  necessity  for  careful 
examination,  and  the  treatment  required, 
are  sufficiently  obvious. 

Idiopathic  or  Constitutional  Ozcena. 

There  remain  certain  cases,  and  these 
not  a  few,  in  which,  even  after  the  most 

1  A  very  remarkable  illustration  is  afforded 
by  a  case  detailed  by  Dr.  W.  Hickman,  in 
which  a  steel  ring  was  removed  from  the  pos- 
terior nares  of  a  girl  sixteen  years  of  age, 
after  having  been  lodged  there  for  more  than 
thirteen  years,  during  which  period  it  had 
occasioned  horrible  ozsena  and  other  severe 
symptoms. — British  Medical  Journal,  Sept. 
28,  1867. 
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careful  and  repeated  inquiries  and  exami- 
nations, the  surgeon  may  utterly  fail  to 
discover  any  obvious  cause  of  the  horribly 
offensive  discharge  from  the  nose  which 
renders  the  patient's  life  miserable,  and 
his  society  almost  unendurable.  Neither 
caries  nor  necrosis  of  the  bones  can  be 
made  out,  nor  even  ulceration  of  the  mu- 
cous membrane,  or  at  most  only  super- 
ficial excoriation.  But  the  mucous  mem- 
brane generally  appears  unnaturally  and 
irregularly  reddened,  and  often  attenu- 
ated and  atrophied  in  some  parts  and 
swollen  in  others.  The  odor  of  the  dis- 
charge is  altogether  indescribable,  but  it 
cannot  be  mistaken.1  The  discharge  va- 
ries in  abundance,  and  the  crusts  which 
are  formed  vary  in  thickness  and  dryness. 
The  discharge  often  becomes  worse  in 
young  women  during  the  menstrual  pe- 
riods. 

It  has  been  suggested  in  explanation  of 
this  form  of  ozama  that  there  may  exist 
some  anomalous  condition  of  the  secre- 
tions which  renders  them  liable  to  un- 
dergo a  peculiar  process  of  decomposi- 
tion, and  that  such  condition  depends 
upon  some  unexplained  constitutional 
cause.  It  has  also  been  suggested  that 
the  offensiveness  of  the  discharge  from 
the  nose  may  be  considered  analogous  to 
the  somewhat  similar  offensiveness  of  the 
perspiration  of  the  feet,  axillae,  etc.,  not 
unfrequently  met  with  in  persons  who  are 
nevertheless  scrupulously  cleanly  in  their 
habits.  It  seems  to  me  not  improbable 
that,  at  any  rate  in  some  cases,  the  affec- 
tion may  really  be  the  result  of  a  form  of 
lupus  non  exedens  implicating  chiefly  the 
mucous  membrane  of  the  upper  and  back 
parts  of  the  nasal  cavities.  The  age  at 
which  the  affection  commonly  commences, 
the  constitutional  diathesis  with  which  it 
is  associated,  the  comparatively  slight 
detriment  to  the  general  health,  its  ob- 
stinate persistence,  the  appearance  of  the 
mucous  membrane,  its  wasting,  and  the 
destruction  of  the  sensitive  papillary 
layer  as  evidenced  by  the  loss  of  smell, 
and  lastly  the  beneficial  effects  of  the 
same  remedies  that  are  useful  in  lupus 
non  exedens,  all  seem  to  indicate  the  ex- 
istence of  some  close  relationship  between 
the  two  maladies. 

Idiopathic  ozsena  sometimes  commences 
during  childhood,  and  in  spite  of  treat- 
ment continues  until  after  the  middle 
period  of  life.  When  it  has  continued 
long,  more  or  less  alteration  in  the  con- 
tour of  the  nose  is  sometimes  observed  : 
thus  there  may  be  more  or  less  dilatation 
of  the  nostrils,  and  some  flattening  of 
the  bridge   of  the  nose.      The   sense   of 

1  The  French  name  "  Punaisie"  is  suggest- 
ive, but  it  fails  to  convey  a  full  idea  of  the 
character  of  the  stench. 


smell  is  permanently  impaired,  and  some- 
times altogether  lost. 

Treatment.- — In  the  treatment  of  this 
form  of  ozsena  the  nasal  douche  is 
especially  valuable.  The  solution  used 
may  be  varied  from  time  to  time  ;  in  some 
cases  one  solution,  in  others  a  different 
solution  answers  best.  Solutions  of  per- 
manganate of  potash,  chlorinated  soda, 
carbolic  acid,  etc.,  may  be  used  to  de- 
odorize and  cleanse  away  the  discharges, 
and  solutions  of  nitrate  of  silver,  or 
bichloride  of  mercury,  or  sulphate  of  cop- 
per, or  the  ordinary  mercurial  lotions, 
maybe  used  as  so-called  "alteratives;" 
and  alum,  sulphate  of  zinc,  tannic  acid, 
etc.,  as  astringents.  The  strength  of  the 
solution  must  be  varied  according  to  the 
effects  produced.  Care  must  be  taken 
that  poisonous  solutions  are  not  swal- 
lowed. It  is  well  to  begin  with  weak 
solutions,  and  gradually  increase  their 
strength.  The  smarting  produced  should 
not  continue  for  more  than  a  minute  or 
two  after  the  washing  has  ceased.  If  it 
does,  too  strong  a  solution  has'  been  em- 
ployed ;  or  the  specific  gravity  of  the 
solution  has  not  been  properly  regulated 
by  the  addition  of  the  common  salt  or 
phosphate  of  soda.  After  the  crusts  and 
discharges  have  been  washed  away,  iodine 
vapor  ma}'  be  advantageously  inhaled  for  a 
few  minutes.  A  little  tincture  of  iodine 
may  be  added  to  hot  water  and  the  vapor 
inhaled;  or  the  patient  may  "smell"  a 
portion  of  solid  iodine,  or  a  sponge  moist- 
ened with  the  tincture,  contained  in  a 
small  glass  or  wooden  box  perforated 
above  and  below.  Chlorine  and  bromine 
inhalations  may  also  be  recommended. 

In  the  treatment  of  this  form  of  ozsena, 
Trousseau  speaks  most  favorably  of  the 
insufflation  of  various  powders.  Among 
those  most  generally  applicable  are  the 
subnitrate  of  bismuth  combined  with  an 
equal  proportion  of  talc ;  chlorate  of 
potash  by  itself,  or  with  seven  or  eight 
parts  of  sugar  ;  borax,  similarly  diluted  ; 
the  mercurial  powders  already  alluded  to  ; 
calomel,  with  twenty  to  thirty  parts  of 
talc,  etc.  The  effects  of  the  insufflation 
of  the  mercurial  powders  should  be  very 
carefully  watched,  and  the  insufflation 
should  not  be  too  frequently  repeated. 
Two  or  three  times  a  day  is  generally 
often  enough.  But  the  other  powders 
may  be  used  much  more  frequently, 
almost  ad  libitum.  In  all  cases  it  is  im- 
portant to  wash  out  the  nose  thoroughly 
before  blowing  in  the  powders.  It  not 
unfrequently  happens  that  the  thorough 
cleansing  of  the  cavities,  and  subsequent 
insufflation  of  the  powder,  is  followed  hy 
immediate  abolition  of  the  foul  odor, — 
for  the  odor  belongs  to  the  discharge. 
But  such  abolition  as  a  rule  is  only  tem- 
porary.     When    the    discharge    collects 
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again,  the  odor  returns.  In  some  cases 
the  application  of  solid  nitrate  of  silver 
to  the  various  parts  of  the  mucous  mem- 
brane, so  far  as  practicable,  does  good, 
although  at  the  time  it  occasions  much 
pain  and  lacrymation. 

Wetzler'  recommends  the  application  of 
creasote  ointment  (3j  to  §j  cerate)  to  the 
mucous  membrane  by  means  of  acamel's- 
hair  brush. 

The  special  local  treatment  must  be 
varied  from  time  to  time  according  to  the 
indications  that  arise.  Sometimes  one 
application,  sometimes  another,  seems  to 
do  most  good.  It  is  necessary  to  per- 
severe for  some  time  even  after  the  dis- 
charge has  ceased,  or  at  any  rate  has  lost 
to  some  extent  its  foulness.  Relapses 
are  very  common  ;  and  the  patient  is  too 
often  apt  to  be  encouraged  by  temporary 
improvement  to  discontinue  the  treat- 
ment, before  the  condition  of  the  mucous 
membrane  is  so  far  modified  as  to  render 
probable  the  permanence  of  the  cure. 
The  greatest  patience  is  requisite  in  the 
management  of  these  cases ;  and  the 
most  careful  examination  should  be  made 
from  time  to  time,  for  it  sometimes  hap- 
pens that  some  definite  local  origin  may 
be  discovered,  although  the  case  has  been 
long  considered  to  have  depended  upon 
constitutional  causes. 

[Iodoform,  in  powder  alone,  or  with 
tannin,  or  in  mass  with  gelatin  (II.  Al- 
len), is  often  a  valuable  topical  agent  in 
tbe  treatment.  Its  unpleasant  odor  may 
be  sufficiently  masked,  in  some  instances, 
b}'  the  addition  of  some  essential  oil.] 

Cod-liver  oil,  iodide  of  iron,  iodide  of 
ammonium  in  small  doses,  and  sometimes 
arsenical  preparations,  are  the  internal 
remedies  which  have  seemed  to  be  most 
useful. 


Glandular  Hypertrophy  of  the 
Mucous  Membrane. 

Attention  has  recently  been  directed  to 
a  class  of  cases  in  which  there  is  more  or 
less  swelling  or  thickening  of  the  naso- 
pharyngeal and  naso-palatine  mucous 
membrane,  associated  with  enlargement 
of  the  various  glandular  structures  belong- 
ing to  it. 

In  one  group  of  cases2  the  racemose 
and  compound  follicular  glands  appear  to 
be  especially  affected.  These  glands  are 
most  numerous  about  the  posterior  nares, 
round  the  openings  of  the  Eustachian 
tubes,  and   in   the   roof  of  the   pharynx 


cit. 


1  See  Weber,  in  "  Pitha  und  Billroth,"  op. 


2  See  Dr.  Andrew  Clark,  "On  Naso-palatine 
Gland  Disease,"  London  Hospital  Reports, 
vol.  i.,  p.  211. 


under  the  petrosal  bone.  When  tbey  be- 
come morbidly  affected,  an  excessive 
quantity  of  viscid  mucus  is  secreted.  At 
a  later  period  pus-like  fluid  may  be  dis- 
charged. Still  later  the  mucous  or  pur- 
ulent secretion,  if  retained  for  some  time, 
may  become  converted  "  into  little  fetid 
cheesy  masses,  which  are  from  time  to 
time  extruded  through  the  nose  or  mouth. " 
Accompanying  these  conditions  the  mu- 
cous membrane  generally  is  more  or  less 
irregularly  swollen.  The  ordinary  symp- 
toms are,  u  discomfort,  aching,  or  pain  in 
the  neighborhood  of  the  soft  palate  and 
posterior  nares  ;  tingling  or  sense  of  ful- 
ness about  the  root  of  the  nose  ;  frontal 
headache  ;  a  thick  mucous,  purulent,  or 
cheesy  secretion  discharged  at  intervals, 
chiefly  through  the  mouth,  by  means  of 
snorting  nasal  inspirations,  followed  by 
hawking  ;  slight  perversions  of  taste  and 
smell ;  alterations  of  voice  ;  sometimes 
temporary  deafness  from  obstruction  of 
one  or  both  Eustachian  tubes,  and  an 
abundant  secretion  of  wax  in  the  exter- 
nal ear.'"  In  all  cases  presenting  such 
symptoms,  rhinoseopic  inspection  and 
digital  exploration  should  be  made. 

The  treatment  is  often  tedious  and 
sometimes  unsatisfactory.  The  nasal 
douche  is  especially  applicable  in  these 
cases.  Mild  astringent  solutions  are  in- 
dicated. In  some  cases  I  have  seen  ex- 
cellent results  follow  the  application  of 
a  mixture  of  tincture  of  the  perchloride 
of  iron  and  honey  (one  part  of  the  former 
to  two  of  the  latter),  by  means  of  a 
camel's-hair  brush,  to  the  surface  of  the 
naso-pharyngeal  mucous  membrane.  In 
other  cases  a  strong  solution  of  nitrate  of 
silver  similarly  applied,  as  recommended 
by  Dr.  A.  Clark,  has  proved  useful. 

Attention  should  be  directed  to  the  gen- 
eral health,  especially  to  the  condition  of 
the  digestive  organs,  which  are  frequently 
disordered  in  these  cases.  Purgatives 
followed  by  tonics,  are  generally  indicated, 
and  sometimes  cod-liver  oil  and  steel  [iron]. 

In  another  group  of  cases,  especially 
described  by  Dr.  Wilhelm  Meyer  of  Co- 
penhagen,2 exuberant  growths  of  vegeta- 
tations  are  met  with  in  certain  parts  of 
the  naso-pharyngeal  cavity.  "-These 
vegetations,  when  examined  microscopi- 
cally, are  found  to  consist  of  the  so-called 
'  adenoid  tissue,'  "  and  are  accordingly  to 
be  regarded  as  overgrowths  or  morbid 
growths  of  the  closed  glandular  structures 
found  in  or  beneath  the  mucous  membrane 
of  the  pharynx,  the  fauces,  and  the  base  of 

1  Dr.  A.  Clark,  op.  cit. 

2  Proceedings  of  the  Royal  Med.-Chir.  Soc, 
October  18,  1869.  "On  Adenoid  Vegetations 
in  the  Naso-pharyngeal  Cavity,"  by  Wilhelm 
Meyer,  M.D.,  of  Copenhagen.  Communicated 
by  John  Marshall,  F.R.S. 
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the  tongue.  They  vary  in  form  and  con- 
sistency :  sometimes  they  are  solid  and 
firm,  and  at  others  soft  and  highly  vascu- 
lar, and  prone  to  bleed. 

The  presence  of  these  vegetations  in 
any  considerable  quantity  impedes  respi- 
ration through  the  nose,  and  gives  a  pe- 
culiar "nasal"  character  to  the  voice. 
There  is  often  some  degree  of  deafness. 
"The  nostrils  are  flattened  so  that  the 
nose  appears  compressed."  There  is  de- 
ficient secretion  from  the  nostrils,  and 
sometimes  blood  accumulates  in  the 
mouth.  Digital  examination  and  rhino- 
scopic  inspection  demonstrate  the  pres- 
ence of  the  outgrowths.  They  are  most 
frequently  met  with  in  underfed  young- 
people.  The  treatment  consists  in  remov- 
ing the  vegetations  by  the  knife,  or  by 
the  galvanic  cautery,  or  by  repeated  ap- 
plications of  nitrate  of  silver.  Dr.  Meyer 
recommends  the  use  of  "a  ring-shaped 
knife,  mounted  on  a  long  slender  handle, 
which  is  passed  through  one  or  other  nos- 
tril, and  manoeuvred  so  as  to  sweep  over 
the  mucous  surface  affected.  The  bleed- 
ing is  free,  but  not  excessive."  Two  or 
more  operations  are  sometimes  necessary. 
According  to  Dr.  Meyer,  the  results  of 
this  proceeding,  supplemented  by  the  use 
of  the  nasal  "douche,  have  proved  very 
satisfactory. 

[A  pair  of  gouge-forceps  properly 
curved  forms  an  admirable  instrument 
for  cutting  away  these  exuberant  masses. 
As  only  abnormal  tissue  will  come  within 
their  grasp,  there  need  be  little  hesitation 
in  freely  sweeping  the  vault  of  the  pha- 
rynx with  them.] 


Affections  of  the  Septum. 

Besides  the  deviations  and  deformities 
already  alluded  to  (p.  226)  the  septum  is 
liable  to  various  affections,  which  from 
their  practical  importance  merit  more 
special  description  than  has  been  given  in 
the  preceding  pages. 

These  affections  for  the  most  part  pre- 
sent themselves  as  swellings  or  tumors, 
possessing  different  characters ;  some 
contain  blood,  others  pus,  others  a  gelati- 
nous fluid,  and  others  again  have  a  some- 
what cartilaginous  consistence. 

Blood  tumors  of  the  septum  are  alwaj's 
the  result  of  injury,  and  generally  are 
formed  within  a  few  hours  of  the  acci- 
dent. The  swelling  usually  occupies  both 
sides  of  the  septum,  but  it  may  be  con- 
fined to  one  side.  In  some  cases  the  mu- 
cous membrane  only  presents  a  flattened 
elevation,  appearing  as  if  raised  by  uni- 
form effusion  beneath  it ;  in  others  it  is 
more  or  less  distended.  Thei'e  is  often  a 
good  deal  of  tension  and  surrounding 
hardness,  which  render  the  detection  of 


fluid  difficult.  The  swelling  may  gene- 
rally be  seen  by  aid  of  the  speculum,  or 
by  simply  pressing  up  the  tip  of  the  nose, 
and  so  dilating  the  nares.  It  is  generally 
of  a  dark  purple  color,  and  smooth  and 
glossy  in  appearance.  Its  base  is  broad, 
with  more  or  less  abrupt  limits.  The 
symptoms  are  a  sense  of  fulness  and  stuff- 
ing of  the  nose,  with  impediment  to  free 
respiration  proportioned  to  the  extent  of 
the  effusion. 

Treatment. — The  indications  are  to  pre- 
vent if  possible  inflammation  and  suppu- 
ration, and  to  favor  absorption.  The 
application  of  cold  externally,  by  means 
either  of  the  small  ice-bag,  or  of  evaporat- 
ing lotions,  may  often  prove  useful.  Inci- 
sions are  rarely  necessary.  Jarjavay  cites 
an  instance  of  loosening  of  the  pituitary 
membrane  of  the  septum  caused  by 
effused  blood  after  a  bruise.  The  swell- 
ing completely  displaced  the  cavity  of 
the  nose  on  each  side  of  the  septum,  and 
the  patient  could  breathe  only  by  the 
mouth.  An  incision  was  made  into  the 
swelling ;  dark  liquid  blood  was  dis- 
charged, and  a  breach  of  continuity  in 
the  septum  was  detected  with  a  probe. 

Abscess  of  the  septum. — Abscess  of  the 
septum  may  result  from  injury.  It  is 
more  likely  to  do  so  in  the  case  of  a 
scrofulous  subject,  or  in  one  suffering 
from  fever.1  It  often  occurs  when  the  in- 
tegument is  wounded  near  the  lower  edge 
I  of  the  nasal  bones.  In  such  case  the  in- 
tegument of  the  nose  becomes  oedematous 
and  tender  on  pressure  ;  the  pituitary 
membrane  is  inflamed,  and  the  portion 
covering  the  septum  is  uniformly  turgid  ; 
the  secretion  of  mucus  is  diminished  ;  and 
there  is  more  or  less  febrile  disturbance. 
At  a  later  period  matter  is  formed  be- 
neath the  mucous  membrane ;  and  a 
prominent  swelling,  causing  proportion- 
ate obstruction,  appears  in  one  nostril  or 
both.  The  inflammation  may  spread  to 
the  frontal  sinuses  and  lacrymal  pas- 
sages ;  and  headache  and  epiphora  may 
result.  Sometimes  the  lower  margin  of 
the  septum  and  the  upper  lip  become 
affected.  The  swelling  itself  is  red,  shin- 
ing, tender  on  pressure,  and  its  base  is 
extensive ;  fluctuation  can  be  distinctly 
detected,  and  sometimes  is  communicated 
from  one  side  to  the  other  through  the 
septum. 

In  the  treatment  of  such  cases  it  is  im- 
portant to  prevent  the  formation  of  matter 
if  possible,  and  if  not,  to  give  it  free  exit 
by  incision  as  soon  as  it  is  formed.  In 
making  the  incision  the  thickened  state  of 
the  mucous  membrane  must  be  borne  in 

1  See  Mr.  Fleming's  able  article  in  the 
Dublin  Journal  of  Med.  Sciences,  vol.  iv., 
pp.  16-28. 
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mind,  and  care  must  be  taken  to  prevent 
the  too  early  closure  of  the  opening  made. 
The  discharge  is  generally  of  a  thin  sero- 
purulent  nature  at  first,  but  by  and  by 
assumes  a  glairy  consistency.  Soothing, 
and  subsequently  astringent  washes  and 
injections  are  useful  in  restoring  the  mu- 
cous membrane  to  its  normal  condition. 

Chronic  abscess  of  the  septum  sometimes 
commences  without  any  assignable  cause, 
and  progresses  very  insidiously.  The  in- 
flammatory stage  is  sometimes  so  faint  as 
to  pass  unheeded  ;  and  the  patient  is  not 
aware  that  anything  is  the  matter  till  the 
abscess  is  fully  formed  ;  and  then  suffers 
not  so  much  from  actual  pain,  as  from 
uneasiness  felt  in  the  nares.  In  these 
cases  the  outer  surface  of  the  nose  is 
never  involved.  In  this  form  of  abscess 
there  is  less  redness,  tension,  and  tender- 
ness on  pressure  than  in  the  acute  form. 
The  abscess,  besides,  is  more  extensive, 
and  more  likely  to  occur  singly  on  either 
side  of  the  septum.  [It  is  sometimes 
found  between  the  cartilaginous  layers.] 
It  may  communicate  with  a  collection  of 
fluid  situated  outside  the  nose — in  the  up- 
per lip,  for  example.  The  matter  secreted 
has  sometimes  a  highly  offensive  smell. 

The  swellings  formed  by  such  abscesses 
may  possibly  be  mistaken  for  polypi,  un- 
less care  is  taken  in  the  diagnosis.  They 
are  still  more  likely  perhaps  to  be  con- 
founded with  the  thickened  elongated  con- 
dition sometimes  presented  by  the  mucous 
membrane  of  the  septum. 

These  abscesses  should  be  opened  early; 
and  in  some  cases  benefit  will  be  derived 
from  injecting  a  weak  solution  of  nitrate 
of  silver  or  some  detergent  solution  into 
the  cavity.  Every  care  must  be  taken  to 
prevent  extension  of  the  disease,  and  to 
obtain  a  cure  without  any  permanent  de- 
formity. A  guarded  prognosis  should 
always  be  given  in  these,  as  in  other  af- 
fections of  the  septum  ;  for  there  is  always 
danger  of  the  destruction  of  the  bones  or 
cartilages,  or  both ;  and  this  may  take 
place  long  after  the  apparent  cure  of  the 
malady.  In  the  majority  of  cases,  perfora- 
tion, with  more  or  less  destruction  of  the 
cartilaginous  septum,  may  be  expected. 
Mr.  Fleming  states  that  this  may  be  ef- 
fected by  interstitial  absorption  without 
ulceration  of  the  mucous  membrane,  in 
which  case  the  mucous  membrane  of  one 
nostril  adheres  to  the  other  ;  or  ulceration 
may  arise,  and  then  an  opening  of  vari- 
able extent  admits  of  communication  be- 
tween them. 

When  a  small  permanent  opening  re- 
mains through  the  septum,  a  very  dis- 
agreeable whistling  is  sometimes  produced 
when  the  patient  speaks.  In  one  case 
under  my  cognizance  in  which  this  gave 
rise  to  great  annoyance,  the  small  open- 


ing was  enlarged  by  incision.     The  result 
was  very  satisfactory. 

[Submucous  infiltration  of  the  septum. — 
Rhinoscopic  inspection  often  reveals  a  pe- 
culiar oedematoid  appearance  of  the  pos- 
terior portion  of  the  septum,  due  to  infil- 
tration beneath  the  mucous  membrane. 
It  gives  rise  to  the  sensation  of  the  pres- 
ence of  a  foreign  body,  and  to  futile  efforts 
at  its  dislodgment  by  hawking.  It  is  fre- 
quently associated  with  chronic  catarrh  of 
the  nasal  mucous  membrane ;  but  some- 
times exists  independently,  though  prob- 
ably due  to  the  existence  of  catarrhal 
inflammation  in  the  first  instance.  The 
peculiar  position  of  this  morbid  mass  is 
such  as  to  render  it  very  difficult  of  ac- 
cess. The  most  reliable  treatment  is  its 
destruction  by  the  galvano-caustic  knife 
or  plate,  carefully  introduced  anteriorly. 
The  position  of  the  platinum  terminal 
should  be  verified  by  rhinoscopic  inspec- 
tion, whenever  practicable,  before  the  in- 
candescence is  excited  ;  otherwise  there 
will  be  great  risk  of  burning  the  healthy 
tissues,  rather  than  the  morbid  ones.] 


New  Growths.    Polypi. 

Abnormal  growths  of  various  kinds  are 
not  infrequently  met  with  in  the  nasal 
cavities.  Many  of  them  are  commonly 
termed  polypi.  But  it  Avould  probably  be 
better  to  use  this  term  in  a  somewhat 
more  restricted  sense  than  is  at  present 
customary.  Some  of  these  growths  are 
benign  in  character,  others  are  malignant, 
others  again  are  of  doubtful  malignancy. 
They  are  specifically  named,  according  to 
their  nature  and  situation,  and  for  the 
most  part  may  be  classified  as  follows  : 
First,  Papillary  Growths.  Secondly,  Mu- 
cous, Gelatinous,  or  Vesicular  Polypi. 
Thirdly,  Fibrous  Polypi  growing  from  the 
lateral  walls  of  the  nasal  cavities.  Fourth- 
ly, Naso-pharyngeal  Polypi — also  fibrous, 
but  growing  from  the  base  of  the  skull. 
Fifthly,  Cartilaginous  and  Osseous 
Growths.     Sixthly,  Malignant  Growths. 


Papillary  Growths. 

Cases  occasionally,  though  rarely,  occur 
in  which  the  nostrils  are  obstructed,  or 
more  or  less  completely  blocked  up,  by 
papillary  growths  springing  from  the  mu- 
cous membrane.  Such  growths  bear  a 
general  resemblance  to  the  papillomata 
of  the  mucous  membranes  of  other  parts, 
but  so  far  as  I  have  seen,  the  individual 
papillae  are  acuminated.  They  are  usually, 
if  not  invariably,  met  with  in  children  or 
young  people  ;  and  as  a  rule,  they  spring 
from  those  portions  only  of  the  mucous 
membrane  which  line  the  cartilages.  They 
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may  be  present  in  one  nostril  or  in. both. 
They  are  accompanied  by  some  discharge 
or  running  from  the  nose,  and  give  rise 
to  a  variable  degree  of  irritation,  and 
disposition  to  pick  the  nose.  Respiration 
is  obstructed,  and  the  voice  affected  to 
an  extent  proportionate  to  their  develop- 
ment. Their  presence  may  be  readily 
recognized  on  inspection. 

Such  growths  may  be  easily  and  effect- 
ually removed  by  means  of  scissors,  for- 
ceps, tbe  wire  snare,  or  tbe  galvanic  cau- 
tery. After  they  have  been  removed,  the 
affected  nostril  should  be  carefully  cleansed 
by  syringing,  until  all  discharge  has 
ceased. 

Two  cases  of  this  kind  have  recently 
come  under  my  observation.  Another  is 
mentioned  by  Mr.  Bryant,1  and  the  partic- 
ulars of  several  more  have  come  to  my 
knowledge.  In  all  the  treatment  has 
been  successful,  and  in  none,  so  far  as  I 
know,  has  there  been  any  recurrence  of 
the  growths. 


Mucoxis,  Gelatinous,  or  Vesicular  Polypi. 

These  so-called  "polypi,"  are  by  far 
the  most  common  of  all  the  abnormal 
growths  met  with  in  the  nasal  cavities. 
They  may  be  regarded  as  localized  hyper- 
trophies, or  outgrowths  of  the  mucous 
membrane  and  submucous  tissue.  They 
are  soft,  pulpy,  and  somewhat  elastic  in 
consistence ;  pale,  yellowish,  grayish,  or 
slightly  greenish  in  color ;  and  shining  and 
scmi-transluccnt  in  appearance.  They 
are,  as  a  rule,  pedunculated  and  pendu- 
lous, and  may  be  more  or  less  easily 
moved  by  the  finger  or  a  probe.  Some- 
times they  are  moved  to  some  extent  to 
and  fro  during  respiration,  or  they  may 
be  so  moved  by  forcible  respiratory  efforts. 
In  some  cases  they  occur  singly,  in 
others  they  ar.e  multiple.  Sometimes 
they  are  uniform  in  contour,  and  more  or 
less  pear-shaped.  Sometimes  they  are 
irregularly  lobulated,  and  fit  themselves 
to  the  cavities  in  which  they  lie.  When 
incised,  and  submitted  to  pressure,  they 
give  out  a  variable  quantity  of  sero-al- 
buminous  or  synovia-like  fluid.  Superfi- 
cially, they  are  often  seen  to  be  traversed 
by  a  few  fine  bloodvessels. 

Microscopical  examination  shows  that 
these  polypi  are  related  to  the  "  myxoma- 
tous" tumours  of  Virchow,  among  which 
indeed,  they  are  sometimes  included. 
They  consist  of  extensions  of  tbe  mucous 
membrane,  including  more  or  less  closely 
reticulated  fibro-cellular  structure,  which 
is  continuous  with  the  normal  sub-mu- 
cous tissue.  Their  surface  is  covered  by 
ciliated  epithelium  ;  and  their  substance 


1  Lancet,  August,  1867,  p.  225. 


is  made  up  of  delicate,  Avav}\  interlacing 
filaments,  the  interstices  of  which  are 
occupied  by  fluid,  or  semifluid  material, 
containing  round,  oval,  elongated,  or 
caudate  cells  with  nuclei,  and  very  fine 
granules  or  molecules.  The  normal  mu- 
cous glands,  according  to  Billroth,1  are 
enlarged  and  converted  into  clustering 
formations  with  very  numerous  sacculi, 
and  these  help  to  make  up  the  mass.  In 
some  cases,  these  sacculi  become  cystic  in 
appearance,  and  the  "  vesicular"  character 
of  the  polypi  is  pronounced.  In  other 
cases  the  connective  tissue  elements  are 
developed  in  larger  proportion  ;  and  the 
growths  are  consequently  firmer  and 
denser,  and  approach  in  character  the 
fibrous  or  sarcomatous  polypi.  Occasion- 
ally the  softer  polypi  become  compara- 
tively condensed  and  opaque  in  places ; 
and  in  some  rare  instances  concretions  of 
fibrocartilaginous  hardness  are  found  in 
them.2 

These  polypi  are  most  frequently  con- 
nected with  those  portions  of  the  mucous 
membrane  which  cover  the  superior  and 
middle  turbinated  bones,  and  line  the 
superior  and  middle  meatuses.  Some- 
times they  arise  in  the  lower  meatus,  or 
are  attached  to  the  inferior  turbinated 
bone ;  sometimes  they  spring  from  the 
roof  of  the  nose  ;  occasionally  thejr  grow 
from  the  ethmoidal  cells,  or  even  from 
the  frontal  sinuses  into  the  nasal  cavities. 
But  they  very  rarely,  if  ever,  spring  from 
the  mucous  membrane  covering  the  sep- 
tum.3 The  relation  which  they  may  bear 
to  the  so-called  adenoid  vegetations  grow- 
ing from  the  naso-palatine  mucous  mem- 
brane or  floor  of  the  nose,4  is  by  no  means 
clearly  made  out  ;  but  it  is  by  no  means 
improbable  that  some  such  relationship 
exists.  Both  forms  of  growth  appear  to 
depend  upon,  or  at  any  rate  to  be  asso- 
ciated with,  distension  of  the  mucous 
follicles.  It  is  not  improbable  that  the 
serous  infiltration,  and  somewhat  dropsi- 
cal appearance  of  the  pendulous  mucous 
polypi,  as  well  as  the  elongation  and  slen- 
derness  of  their  pedicles,  may  be  due  to 
some  extent  to  the  fact  that  they  grow 
from  above  downwards.  On  the  other 
hand  the  broad  bases,  and  comparative 
freedom  from  infiltration,  of  the  sessile 
growths  from  the  floor  of  the  nose,  accord 
with  their  situation  and  tbe  direction  in 
which  they  have  to  grow.  Thus  the 
effects  of  gravitation  may  help  to  explain 

1  See  Weber,  in  "  Pith  a  und  Billroth,"  op. 
cit.,  p.  203.  Billroth,  Ueher  den  Ban  der 
Schleimpolypen.     Berlin,  1S55. 

2  See  case  referred  to  hv  Gross,  op.  cit., 
vol.  ii.,  p.  371,  5th  ed.  1872. 

3  I  have  not  been  able  to  find  a  single  sat- 
isfactory example  on  record. 

«  See  p.  243. 
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in  some  degree  the  more  obvious  differ- 
ences presented  by  these  two  forms  of 
growth.  Other  differences  may  depend 
upon  the  special  characters  of  the  mucous 
follicles  in  different  parts  of  the  nasal 
cavities.  It  is  worthy  of  note  that  the 
"  adenoid  vegetations"  and  sessile 
growths  of  the  floor  of  the  nose,  most 
commonly  occur  in  strumous  children, 
while  the  mucous  polypi  of  the  upper  cav- 
ities are  'most  frequently  met  with  in 
adults,  although  they  may  commence  at 
a  comparatively  early  age.1 

In  cases  in  which  there  are  several  dis- 
tinct polypi,  the  lowest  or  most  anterior, 
having  the  open  nostril  before  them, 
make  their  way  downwards  uncompress- 
ed ;  but  the  others  are  kept  up  and  hid- 
den from  sight,  and  become  more  or  less 
compressed  and  hindered  in  their  growth. 
The  polypi,  if  uninterfered  with,  go  on 
gradually  increasing  in  size  until  they 
more  or  less  completely  till  up  the  nasal 
fossae.  Sometimes  they  have  an  especial 
tendency  forwards,  sometimes  backwards  ; 
sometimes  they  hang  down  behind  the 
uvula  into  the  pharynx  ;  sometimes  they 
project  forwards  and  expand  the  alar  car- 
tilages, and  even,  in  rare  instances,  the 
nasal  processes  of  the  superior  maxillary 
bones.2  It  is  very  seldom,  however,  that 
any  of  the  bones  are  seriously  affected, 
but  they  may  sometimes  be  deprived  of 
their  investing  membrane,  and  necrosis 
may  consequently  ensue.  In  the  case  of 
a  lady,  thirty-eight  years  of  age,  who 
had  suffered  from  mucous  polypus  for 
many  years,  Mr.  Ure3  found  "  the  internal 
osseous  structure  quite  denuded."  The 
patient  was  eventually  cured,  after  extir- 
pation of  the  growths. 

The  earliest  symptoms  of  mucous  poly- 
pus in  the  nose  are  a  sense  of  fulness  and 
weight  in  and  about  the  nostril  affected  ; 
frequent  sneezing  ;  and  more  or  less  mu- 
cous discbarge.  For  a  long  time  before 
the  growth  becomes  visible,  the  patient 
seems  to  be  always  '•'catching  cold."  As 
the  growth  increases,  other  symptoms  su- 
pervene :  respiration  through  the  nose 
becomes  more  and  more  embarrassed  ; 
the  patient  suffers  from  "stuffiness"  and 
general  discomfort ;  he  cannot  blow 
through  the  affected  nostril,  or  the  air 
passes  with  a  whistling  noise  ;  he  is 
obliged  to  keep  his  mouth  constantly 
open  ;  during  sleep  he  lies  with  his  head 
thrown  back  and  often  snores  ;  the  voice 
is  more  or  less  affected,  and  becomes  thick, 
indistinct,  and  "nasal"  in  character  ;  the 
sense  of  smell  is  impaired,  or  altogether 

1  See  Weber,  in  "  Pitha  und  Billroth,"  op. 
cit. 

2  Weber,  op.  cit. 

8  First  edition  of  this  work,  vol.  iii.,  p. 
212. 


abolished  ;  the  sense  of  taste  is  affected 
in  so  far  as  it  is  dependent  upon  the  per- 
fect condition  of  the  olfactory  organs; 
deafness  sometimes  occurs,  either  from 
obstruction  to  the  Eustachian  tubes,  or 
from  coexistent  thickening  of  the  lining 
membrane  of  the  tympanum  ;  there  is  more 
or  less  constant  tlow  of  thin  ortbickmucous 
discharge,  and  the  patient  is  unable  to 
"blow  his  nose"  satisfactorily.  The  dis- 
charge is  rarely  offensive.  Occasionally 
there  is  epistaxis,  but  not  often.  It  is  far 
otherwise  in  the  case  of  fibrous  polypi 
and  malignant  growths.  Sometimes  the 
lower  orifice  of  the  nasal  duct  becomes 
obstructed,  and  there  is  overflow  of  tears. 
These  various  symptoms  become  aggra- 
vated in  damp,  and  somewhat  alleviated 
in  dry  weather ;  for  the  polypi  are  "  hy- 
grometric"  in  character,  and  are  notably 
affected  by  the  state  of  the  atmosphere. 
In  dry,  warm  weather  they  contract ;  and 
in  moist  or  wet  weather  they  enlarge, 
and  become  fuller,  and  paler  in  color. 
Sudden  atmospheric  changes  are  liable 
to  give  rise  to  severe  fits  of  sneezing. 

[Manifestations  of  asthma  are  not  in- 
frequently kept  up  by  reflex  influence 
from  impediment  to  nasal  respiration  due 
to  the  presence  of  polypi  or  to  similar 
mechanical  obstruction.] 

The  patient  is  often  conscious  of  the 
presence  of  some  fleshy  substance,  and 
makes  frequent  but  ineffectual  efforts  to 
dislodge  it,  by  blowing  his  nose,  or  intro- 
ducing his  fingers. 

The  symptoms  thus  detailed  indicate 
the  probable  existence  of  mucous  polypi. 
Inspection,  conducted  in  the  manner  al- 
ready described,1  generally  reveals  their 
presence,  and  digital  exploration  may  aid 
the  diagnosis.  When  a  good  light  is 
thrown  into  the  well  dilated  nostril,  the 
growth  or  growths  may,  as  a  rule,  be  read- 
ily recognized,  and  a  probe  may  be  passed 
round  the  lower  parts  and  carried  up- 
wards to  some  height  on  either  side. 
Sometimes  the  growths  come  more  into 
view  after  the  patient  has  attempted  to 
blow  forcibly  through  the  affected  nostril ; 
or  they  may  be  pushed  into  more  favora- 
ble position  by  introducing  the  finger 
round  the  free  margin  of  the  soft  palate 
into  the  posterior  nares.  Posterior  rhino- 
scopy is  sometimes  necessary,  or  at  any 
rate  desirable. 

When  the  polypi  can  be  thus  seen  and 
felt,  the  diagnosis  is  sufficiently  easy. 
But  in  the  earlier  stages  it  is  often  diffi- 
cult and  sometimes  impossible  to  get  a 
view  of  the  growths,  or  to  reach  them 
with  the  fingers.  Under  such  circum- 
stances, the  case,  if  it  should  come  under 
the  observation  of  the  surgeon,  may  for 
some  time  be  supposed  to  be  one  of  chronic 

1  See  Rhinoscopy,  p.  226  et  seq. 
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catarrh,  and  the  discharge  to  be  a  simple 
coryza.  In  the  more  advanced  stages  no 
such  difficulty  is  likely  to  exist,  if  only  a 
careful  examination  is  made.  It  is  well, 
however,  to  bear  in  mind  that  hypertro- 
phy of  the  mucous  membrane  of  the  in- 
ferior turbinated  bone,  displacement  of 
the  septum,  abscess  of  the  septum,  and 
foreign  bodies,  have  all  been  mistaken  for 
mucous  polypi,  and  grievous  errors  in 
treatment  have  resulted. 

I  have  recently  had  under  my  care  a  gen- 
tleman who  had  been  treated  for  "  ozaena" 
for  two  years.  Both  sides  of  his  nose  were 
stuffed  full  of  polypi.  Another  case  has  come 
to  my  knowledge,  in  which  a  great  part  of 
the  inferior  turbinated  bone  was  removed  in 
mistake  for  a  polypus.  Mr.  Ure  mentions  a 
case  in  which  "  an  inexperienced  practitioner, 
believing  he  had  to  do  with  a  polypus  in  a 
young  lady,  tore  away  a  portion  of  the  mem- 
brane (covering  the  septum),  and  laid  bare 
the  bone." 

It  is  not  always  easy,  however,  to  as- 
certain the  exact  attachment  of  the 
polypus,  nor  to  make  out  at  first  whether 
the  growth  is  single  or  multiple.  But 
these  are  points  of  little  practical  import- 
ance. It  may  sometimes  be  difficult,  but 
it  is  always  important,  to  distinguish  the 
benign  mucous  polypus  from  other 
growths  of  more  serious  nature.  The 
light  color,  semi-translucency,  and  soft 
elasticity  of  the  mucous  polypus,  its  slow 
progress,  the  absence  of  frequent  hemor- 
rhages, and  the  general  good  health  of 
the  patient,  serve  to  distinguish  tins 
growth  from  the  fibrous  polypus,  which  is 
more  or  less  red  in  color,  opaque  and  re- 
sistant, and  which  usually  increases 
rapidly,  undergoes  no  change  of  volume 
with  change  of  weather,  and  is  usually 
accompanied  by  frequent  epistaxis.  Ma- 
lignant growths  may  be  distinguished  by 
their  color,  opacity,  consistence,  and 
fixity,  as  well  as  by  their  proneness  to 
bleed  when  touched,  and  by  the  compara- 
tive foulness  of  the  discharge  to  which 
they  give  rise.  Osseous  and  cartilaginous 
growths  are  distinguished  by  their  hard- 
ness, fixity,  origin,  and  mode  of  growth. 

Mucous  polypi  are  always  very  trouble- 
some, but  rarely  lead  to  serious  results. 
jSTow  and  then  they  subside,  and  a  spon- 
taneous cure  is  effected.  But  it  is  never 
worth  while  to  await  such  a  result ;  for 
the  growths  may  almost  always  be  re- 
moved without  much  pain,  and  with 
scarcely  any  risk.  They  are,  however, 
very  liable  to  grow  again,  especially  if 
any  portions  are  left  unremoved,  or  the 
patient  is  unwilling  to  persevere  in  the 
necessary  course  of  treatment. 

Treatment. — The  only  treatment  that 
can  be  recommended  essentially  consists 
in  the  removal  of  the  growths  by  opera- 
tion as  completely  as  possible. 


Attempts  have  been  made  from  time  to 
time  to  obviate  the  necessity  for  operative 
measures  by  the  use  of  various  escharotic, 
astringent,  and  exsiccative  applications. 
But  the  general  results  of  such  attempts 
have  not  hitherto  been  satisfactory,  al- 
though doubtless,  in  some  instances,  much 
good  has  been  effected.  Alum,  cabernet, 
oxysulphuret  of  antimony  with  sugar, 
cinchona  bark,  and  many  other  substances 
in  powder,  have  been  used  as  snuffs,  and 
different  astringent  solutions  have  been 
injected  from  time  immemorial.  "At 
one  time,"  according  to  Professor  Gross, 
"  a  good  deal  of  reliance  was  placed  upon 
the  use  of  finely  pulverized  blood-root  as 
a  snuff;  and  in  1859,  Dr.  J.  H.  Beeder  of 
Illinois  published  the  particulars  of  two 
cases  in  which  prompt  cures  were  ob- 
tained by  strong  injections  of  the  tincture 
of  perchloride  of  iron,  aided  by  the  appli- 
cation of  a  piece  of  sponge  moistened 
with  a  solution  of  this  article  to  the  cavity 
of  the  nose."1  Mr.  Erichsen  refers  to  a 
case  in  which  "  after  the  assiduous  use  of 
chloride  of  zinc  injections,  a  very  copious 
discharge  of  large  sloughy  potypoid  mas- 
ses took  place  from  one  nostril,  which 
had  been  blocked  up  for  many  months 
previously."2  Nelaton  recommends  in 
some  cases  the  repeated  application  of 
solid  nitrate  of  silver.3  Mr.  Bryant  has 
recently  advocated  the  insufflation  of  tan- 
nic acid  in  powder.4  The  use  of  bichro- 
mate of  potash  in  a  similar  manner  has 
been  suggested,  on  the  ground  probably 
of  the  special  influence  which  this  salt  is 
believed  to  exert  on  the  nasal  mucous 
membrane.5  Cases  illustrative  of  its  good 
effects  have  been  published,  but  at  present 
it  has  not  been  extensively  tried. 

Various  methods  have  been  devised  for 
the  removal  of  nasal  polypi  by  operation. 
In  judging  which  it  is  best  to  adopt,  the 
peculiarities  of  the  case  under  treatment 
must  be  taken  into  consideration.  It  is 
always  desirable,  however,  that  the  sur- 
geon should  obtain  as  good  a  view  as  pos- 

1  Op.  cit.,  vol.  ii.,  p.  373. 

2  Science  and  Art  of  Surgery,  Am.  ed.,  1878, 
p.  386. 

3  Pathologie  chirurgicale,  tome  ii.,  p.  679. 

4  Lancet,  February,  1867,  p.  235. 

6  According  to  MM.  Becourt  and  Chevallier, 
workmen  employed  in  the  manufacture  of 
bichromate  of  potash  suffer  in  a  remarkable 
manner  from  the  effects  of  the  small  particles 
of  the  salt  which  they  are  liable  to  inhale. 
The  mucous  membrane  of  the  nose  is  seriously 
affected.  Excessive  irritation,  coryza,  and 
sternutation,  are  the  earliest  symptoms.  The 
mucous  membrane  becomes  thinned  ;  detached 
portions  of  it  come  away ;  after  six  or  eight 
days  the  bony  septum  itself  becomes  thin, 
and  at  last  is  gradually  destroyed. — Annales 
d'Hygiene,  July,  1863,  p.  83 ;  quoted  in  Syd- 
enham Society's  Year  Book,  1863,  p.  457. 
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sible  of  the  parts  upon  which  he  is  opera- 
ting. The  patient  must  therefore  be 
placed  in  proper  position  opposite  a  good 
light,  or  arrangements  must  be  made  in 
accordance  with  the  directions  already 
given  for  rhinoscopy.  The  reflector  and 
speculum  afford  invaluable  aid  during  the 
operation.  Chloroform  is  rarely  necessary; 
and  if  not  necessary  its  administration  is 
undesirable,  because  by  it  the  patient  is 
rendered  unable  to  assist  the  surgeon  by 
blowing  the  polypi  downwards  and  for- 
wards, and  clearing  the  passages  from 
blood.  There  is,  moreover,  a  possible 
risk  of  blood  passing  into  the  windpipe. 

The  method  at  present  most  commonly 
adopted  consists  in  the  avulsion  of  the 
growths  by  means  of  forceps.  The  for- 
ceps should  be  about  seven  or  eight  inches 
in  length,  and  strong,  but  as  slender  as 
may  be  consistent  with  strength.  The 
ordinary  forceps  are  too  thick.  The  blades 
should  be  grooved  longitudinally,  and  well 
serrated  along  their  edges.  They  may  be 
curved  or  straight.  Curved  forceps  are 
required  when  the  polypi  are  situated  far 
back,  and  have  to  be  removed  through 
the  mouth.  In  most  cases  in  which  it  is 
intended  to  remove  the  growths  through 
the  nostrils,  straight  or  nearly  straight 
forceps  are  best.  The  patient  should  be 
seated  on  a  rather  high  chair ;  his  head 
should  be  thrown  well  back,  and  sup- 
ported by  an  assistant,  who  at  the  same 
time  may  advantageously  elevate  the  tip 
of  the  nose,  and  hold  the  speculum  by 
which  the  nostril  is  dilated.  The  eleva- 
tion of  the  tip  of  the  nose  is  especially  de- 
sirable in  cases  in  which  it  is  requisite  to 
introduce  a  straight  instrument  into  the 
lower  meatus,  for,  as  already  hinted,  the 
external  opening  of  the  nostril  is  on  a 
somewhat  lower  level  than  the  floor  of  the 
nasal  cavity.  The  closed  blades  of  the 
forceps  are  introduced  into  the  nose,  and 
made  to  glide  along  the  floor  or  septum 
until  their  extremities  have  reached,  and 
passed  to  some  extent  the  visible  portion 
of  the  polypus.  The  blades  are  then 
opened  in  a  vertical  or  oblique  direction, 
and  turned  upwards  and  outwards,  so  as 
to  include  between  them  as  much  as  pos- 
sible of  the  growth.  The  growth  is  seized 
and  held  as  tightly  as  possible,  and  is 
Anally  torn  from  its  attachment,  and  re- 
moved from  the  nose  by  steady  traction, 
and  rotation  of  the  forceps  on  their  long 
axis.  It  is  better  as  far  as  possible  to 
twist  the  polypus  off,  as  it  were,  rather 
than  to  drag  it  straight  away  at  once. 

Sometimes  the  polypus  yields,  and  is 
pulled  out  of  the  nostril  without  being  de- 
tached from  the  general  mucous  mem- 
brane. In  such  cases,  it  must  be  grasped 
close  to  its  root  by  means  of  a  second  pair 
of  forceps,  and  twisted  and  pulled  until 
its  entire  avulsion  is  accomplished  ;  or  its 
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pedicle,  if  within  reach,  may  be  divided 
by  scissors  or  a  bistoury. 

When  the  polypus  is  situated  far  back 
and  hangs  down  into  the  pharynx,  it  may 
sometimes  be  seized  and  removed  by 
means  of  properly  curved  forceps  intro- 
duced through  the  mouth.  There  is  of- 
ten, however,  great  difficulty  in  keeping 
the  tongue  down,  and  in  resisting  the 
spasmodic  retching  which  is  apt  to  be  ex- 
cited by  the  presence  of  the  instrument. 
Moreover,  it  is  not  always  easy  to  avoid 
including  the  mucous  membrane  of  the 
uvula  or  soft  palate  between  the  blades 
of  the  forceps.  The  better  plan,  there- 
fore, would  seem  to  be,  as  suggested  by 
Mr.  Syme,1  to  detach  the  polypus  by  means 
of  forceps  introduced  through  the  nostril, 
and  then  to  push  it  on  into  the  throat.  In 
some  cases,  advantage  may  be  derived 
from  the  use  of  forceps  so  constructed 
that  the  blades  can  be  introduced  sepa- 
rately, and  afterwards  locked  together, 
after  the  manner  of  midwifery  forceps.2 

It  is  scarcely  necessary  to  add  that  very 
great  care  must  be  exercised  in  applying 
the  forceps  and  removing  the  growths. 
Otherwise  there  is  considerable  risk  of 
inflicting  more  or  less  serious  damage. 
Many  instances  have  occurred  in  which 
one  or  other  of  the  turbinated  bones,  as 
well  as  large  portions  of  mucous  mem- 
brane and  periosteum,  have  been  ruth- 
lessly torn  away. 

But  although  the  method  of  extraction 
by  forceps  thus  described  is  recommended 
by  most  surgical  writers,  and  very  gen- 
erally adopted,  I  believe  it  is  far  inferior, 
in  many  respects,  to  the  method  of  ex- 
traction by  the  "wire  snare"  devised  by 
Mr.  Hilton.  This  method  has  been  for 
many  years  past  constantly  and  success- 
fully practised  at  G-uy's  Hospital,  to  the 
almost  entire  exclusion  of  the  use  of  the 
forceps.  But  it  does  not  appear  to  be  so 
widely  known  as  it  deserves  to  be.  In 
our  experience  it  has  proved  more  easy 
and  effectual,  and  less  painful  and  less 
likely  to  prove  mischievous,  than  other 
methods  commonly  adopted. 

The  instrument  employed  is  figured  on 
the  next  page  (Fig.  300).  The  thumb  of 
the  surgeon  is  passed  into  the  ring  a  ; 
his  middle  and  forefinger  hold  the  cross- 
piece  b.  and  slide  it  backwards  and  for- 
wards along  the  quadrangular  stem  c. 
The  nasal  portion  d  of  the  instrument  is 
cylindrical,  slender,  and  tapering.  It  is 
connected  with  the  quadrangular  portion 
c,  by  means  of  a  hinge  joint  e,  so  that  it 
may  be  bent  at  such  an  angle  as  to  en- 
able the  hand  of  the  operator  to  be  kept 

1  Principles  of  Surgery,  p.  476. 

2  Schreger,  Neuer  Chiron,  vol.  i.,  part  ii., 
p.  197.  Quoted  in  South's  "ClieUus,"  vol. 
ii.,  p.  732. 
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from  obstructing  the  view.  Its  slightly 
bulbous  extremity  /  is  doubly  perforated 
in  a  longitudinal  direction  for  the  passage 
of  the  wire.  The  wire  is  connected  on 
either  side  with  the  sliding  cross-piece  6, 


and  forms  a  loop  g  beyond  the  bulbous 
extremity  /,  after  having  traversed  its 
perforations.  In  its  course  the  wire 
passes  through  two  small  holes  in  little 
wing-like  processes  close  to  the  joint  e,  so 


Fig.  300. 


9    f 


'W^ 


Hilton's  nasal  polypus  snare. 


that  it  may  be  kept  in  proper  position  at 
whatever  angle  the  instrument  may  be 
bent.  The  wire  I  have  found  to  answer 
best  consists  of  two  or  three  filaments  of 
very  fine  annealed  steel  wire  smoothly 
twisted  together.  Silvered  copper  wire 
is  commonly  used,  but  this  bends  too 
easily,  and  is  apt  to  kink  and  break. 
Fishing  gimp  and  salmon  line  gut.  are 
strong  enough,  and  do  not  kink  ;  but  they 
are  too  limp  to  be  pushed  beyond  the 
growth,  if  it  is  close  to  the  floor  or  sep- 
tum of  the  nose.  Whatever  material  is 
used,  it  should  be  so  proportioned  in 
thickness  as  to  run  easily  through  the 
several  holes  of  the  instrument ;  and  the 
edges  of  these  should  be  so  rounded  as 
not  to  catch  or  cut  the  wire. 

The  manner  of  using  this  instrument 
is  sufficiently  obvious.  The  cross-piece 
is  advanced  as  far  as  possible,  and  a  good- 
sized  loop  of  wire,  much  larger  than  that 
represented  in  the  figure,  is  projected  be- 
yond the  distal  extremity  of  the  instru- 
ment. This  loop  is  introduced  into  the  J 
nostril  with  as  much  of  the  slender  portion 
of  the  instrument  as  may  be  necessary, 
and  the  growth  is  encircled  by  moving 
the  wire  in  the  proper  direction.  The 
cross-piece  is  next  drawn  home  and  firmly 
held.  The  growth  thus  securely  noosed, 
is  then  twisted  and  pulled  from  its  attach- 
ment without  difficulty,  and  with  little  or 
no  risk  of  damage  to  the  subjacent  bone. 
In  cases  in  which  the  attachment  of  the 
growth  is  high  up,  the  wire  loop  may  be 
directed  into  position  by  means  of  a  very 
small  blunt  fork  mounted  on  a  long  slen- 
der stem ;  and  in  cases  in  which  the 
growth  is  situated  very  far  back,  the  wire 
may  be  made  to  encircle  it  by  aid  of  the 
finger  passed  through  the  mouth  and 
round  the  posterior  border  of  the  soft 
palate.  Portions  of  the  mucous  mem- 
brane adjoining  the  base  of  the  pedicle  of 
the  polypus  are  sometimes  brought  away, 
but  this  is  of  little  or  no  moment.  It  is  ob- 
vious that  with  the  wire  snare  it  is  impos- 


sible to  inflict  such  damage  to  the  bones  as 
has  too  often  resulted  from  the  incautious 
use  of  the  forceps.  In  the  case  of  any 
broad-based  swelling,  such  as  that  of  hy- 
pertrophied  mucous  membrane  or  septal 
abscess,  the  wire  necessarily  slips  over 
the  surface,  and  cannot,  like  the  forceps, 
seize  that  which  it  would  be  undesirable 
or  detrimental  to  tear  away.  If  the  ped- 
icle of  the  polypi  should  be  very  thick,  it 
may  be  advisable  to  use  the  wire  rope 
ecraseur,  with  screw  movement,  instead 
of  the  snare  just  described. 

[This  snare,  mounted  upon  a  rectan- 
gular handle,  like  the  aural  snare,  is  often 
much  more  conveniently  manipulated, 
the  hand  of  the  operator  being  far  less 
likely  to  obscure  vision  of  the  distal  por- 
tion of  the  instrument.  An  ingenious 
wire  snare  working  through  a  delicate 
canula,  and  tightened  by  turning  the 
milled  head  of  a  screw,  which  separates 
an  inner  tube  from  its  sheath,  has  been 
devised  by  Dr.  W.  C.  Jarvis,  of  New 
York. '  The  delicacy  of  the  canula  is  such 
as  to  render  the  instrument  available  in 
very  narrow  passages,  where  coarser  in- 
struments are  altogether  inadmissible.] 

In  some  instances  polypi  may  be  suc- 
cessfully removed  by  the  fingers  alone. 
One  forefinger  is  thrust  into  the  affected 
nostril,  and  the  other  is  introduced  into 
the  posterior  nares  through  the  mouth. 
When  the  growth  is  reached,  and  held 
between  the  two  fingers,  it  is  pushed  back- 
wards and  forwards  until  all  resistance 
has  ceased,  and  it  is  then  withdrawn 
through  the  nearest  opening.  Morand 
and  Sabatier  succeeded  thus  ;2  and  Gross 
in  a  similar  manner  "promptly  removed 
a  large  gelatinoid  polypus  from  a  youth  of 
seventeen."  In  this  case  "the  tumor  had 
a  ver}'  narrow  footstalk  attached  to  the 
posterior  extremity  of  the  inferior  spongy 

P  Medical  Record,  April  30,  1881.] 
2  First  edition  of   this  work,  vol.   iii.,   p. 
215. 
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bone,  which  was  therefore  easily  torn 
asunder.'11  But  this  method,  though  ap- 
parently simple,  is  rarely  practicable,  for 
reasons  which  are  sufficiently  obvious. 

Dr.  M'Ruer,  an  American  physician, 
advocates  the  following  method  :  Apiece 
of  catgut  is  to  be  passed  through  the  nos- 
tril into  the  mouth,  and  to  its  extremity 
is  to  be  u  fastened  a  piece  of  soft,  dry 
sponge,  corresponding  in  size,  when  firmly 
compressed,  to  the  narrowest  part  of  the 
nasal  passage."  The  sponge  is  then  to 
be  drawn  gently  forward  through  the  pos- 
terior nares,  and  through  the  nose.  Dr. 
M'Buer  a  thus  succeeded  in  at  least  ten 
cases  in  bringing  away  all  the  adventi- 
tious growths."2  This  method  has  an 
appearance  of  clumsiness  which  scarcely 
recommends  it  to  general  adoption. 

In  the  case  of  large  polypi,  situated 
far  back,  it  may  sometimes  be  advanta- 
geous to  make  a  button-hole-like  opening 
through  the  soft  palate — the  ubouton- 
niere  palatine,"  of  M.  Maissonneuve.3 
The  direction  of  the  incision  should  be 
from  before  backwards  ;  and  it  should  be 
made  in  the  median  line.  The  great  elas- 
ticity of  the  parts  composing  the  soft 
palate  permits  a  polypus  of  large  size  to 
be  drawn  through  a  comparatively  small 
opening ;  and  the  same  elasticity  aids  the 
subsequent  closure  of  the  wound.  The 
polypus  drawn  through  the  opening  may 
be  cut  or  twisted  off,  or  ligatured  with 
comparative  ease.  After  this  has  been 
done,  the  wound  may  be  either  left  to  it- 
self, or  closed  by  one  or  two  sutures.  So 
far  back  as  the  year  1747,  Mamie,  a  sur- 
geon of  Avignon,  slit  the  soft  palate  in  a 
difficult  case,  and  at  different  times  re- 
moved portions  of  the  growth.  He  then 
introduced  into  the  remaining  portion 
several  threads,  by  means  of  which  he 
drew  the  polypus  forwards.  His  fingers 
passed  through  the  mouth  pushed  it  in 
the  same  direction.  The  pedicle  rup- 
tured, and  the  tumor  was  withdrawn 
through  the  nostril,  with  a  noise  "which 
resembled  the  uncorking  of  a  bottle." 
A  second  polypus  which  subsequently 
showed  itself  was  similarly  extracted,  and 
the  cure  was  complete.4 

Whichever  of  the  methods  thus  de- 
scribed be  adopted,  the  operation  is  liable 
to  be  attended  by  more  or  less  hemor- 
rhage, which  sometimes  may  be  very 
troublesome,  or  at  any  rate  may  impede 
the  proceedings  of  the  surgeon.  As  a  gene- 
ral rule,  however,  the  bleeding  soon  ceases 
spontaneously,  or  may  be  easily  arrested 

1  Op.  cit.,  vol.  ii.,  p.  342. 

2  First  edition  of  this  work,  vol.  iii.,  p. 
217. 

3  Comptes-rendus,  aoiit,  1859.  Ranking's 
Half- Yearly  Abstract,  1859,  p.  196. 

4  H.  Cloquet,  Ophresiologie,  p.  668. 


by  the  injection  of  cold  [or  hot]  water  or 
astringent  solutions.  In  some  rare  in- 
stances, however,  it  may  be  necessary  to 
plug  the  nares.  \\\  every  case,  if  there  is 
much  bleeding,  and  especially  if  the  pa- 
tient has  suffered  severely,  it  is  better  to 
defer  the  completion  of  the  operation  to  a 
future  period.  And  thus  it  often  becomes 
advisable  to  operate  on  several  successive 
occasions,  and  to  remove  the  growths 
piecemeal,  rather  than  to  overtax  the  en- 
durance of  the  patient  by  attempting  too 
much  at  a  single  sitting. 

Dr.  Thudichum  has  recently  very 
strongly  advocated  the  use  of  the  gal- 
vano- caustic  wire  for  the  removal  of  nasal 
polypi,  especially  with  a  view  to  avoid 
the  risk  of  hemorrhage;  and  because  this 
method,  in  his  opinion,  is  attended  by 
comparatively  little  pain.  The  apparatus 
which  he  uses  consists  of  a  modification  of 
Middledorpfs  platinum  wire  carrier,  con- 
nected with  a  battery  of  five  large  Grove's 
cells.  The  growth  is  encircled  by  the 
loop  of  wire,  which  is  tightened  by  screw- 
ing up  the  windlass.  Connection  is  then 
made,  and  the  portion  of  the  growth  in- 
cluded in  the  noose  is  quickly  burnt  off, 
and  withdrawn  through  the  nostril.1  The 
advantages  of  this  method  when  practica- 
ble are  manifest.  Its  disadvantages  are 
that  it  involves  the  use  of  apparatus  trou- 
blesome to  prepare,  not  commonly  in  the 
armamentarium  of  the  surgeon,  and  for- 
midable in  appearance  to  the  patient ; 
and  that  by  it  the  growths  are  removed 
by  a  tedious  piecemeal  process.  In  one 
case,  for  example,  detailed  by  Dr.  Thudi- 
chum, the  polypi  were  removed  from  one 
nostril  in  no  less  than  fifty-five  different 
portions  ;  and  in  another  case  thirty-three 
introductions  of  the  loop  were  necessary. 
It  is  obvious  that  only  the  portion  in- 
cluded by  the  heated  loop  is  cut  off; 
whereas  by  the  use  of  the  wire  snare  (p. 
250),  or  the  forceps,  a  great  deal  more 
than  that  which  the  wire  includes  or  the 
forceps  grasp,  is  at  once  removed  ;  indeed, 
a  comparatively  small  hold  suffices  for  the 
extraction  of  a 'very  large  and  extensively 
lobulated  growth.  Nevertheless,  it  can- 
not be  disputed  that  in  some  cases  Dr. 
Thudichum's  plan  is  of  the  greatest 
practical  value. 

After  any  operation  for  the  removal  of 
nasal  polypi,  whether  incomplete  or  ap- 
parently complete,  it  is  well  to  wash  out- 
the  nose  regularly  during  some  consider- 
able period  with  astringent  or  detergent 
solutions,  by  means  of  the  nasal  douche 
or  syringe.  And  in  some  cases  the  in- 
sufflation of  tannic  acid  or  other  powders 
proves  of  great  service,  either  in  hinder- 
ing the  development  of  fresh  growths,  or 
in  aiding  the  destruction  of  such  portions 


1  Op.  cit.,  p.  9. 
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as  may  have  had  their  vitality  impaired 
by  the  operation.  It  often  happens  that, 
after  a  partially  satisfactory  operation, 
large  portions  of  growth  may  be  thus  got 
rid  of  and  washed  away  ;  and  the  cure 
may  be  accomplished,  or  the  patient  may 
be  enabled  to  go  on  in  comfort  for  a  con- 
siderable period. 

The  extirpation  of  mucous  polypi  by 
means  of  the  ligature,  merits  no  discus- 
sion in  these  pages.1  The  method  is  con- 
demned alike  by  reason  and  experience. 
There  is  scarcely  any  region  of  the  body 
in  which  the  presence  of  a  sloughing 
mass  is  more  objectionable  than  in  the 
nasal  cavities.  The  operation  itself  is 
not  easy  ;  and  the  effects  are  disagreeable 
in  the  extreme,  even  if  not  dangerous. 
Moreover,  it  is  obvious  that  any  growth 
of  this  kind  which  can  be  included  in  the 
ligature,  may  with  equal  ease  be  included 
and  cut  oft' at  once  by  the  wire-rope  ecra- 
seur  or  by  the  galvano-caustic  wire. 


Fibrous  Polypi. 

Fibrous  polypi  are  by  no  means  so  com- 
monly met  with  in  the  nasal  cavities  as 
the  softer  growths  described  in  the  prece- 
ding pages,  but  they  are  far  more  formida- 
ble. If  allowed  to  take  their  course, 
they  give  rise  to  the  most  serious  results. 
Their  extirpation  is  often  very  difficult, 
and  sometimes  impracticable;  and,  more- 
over, the  operative  measures  requisite 
may  be  attended  by  considerable  risk. 

These  growths  spring  from  the  peri- 
osteum, and  are  connected  with  it  by 
continuity  of  structure.  They  are  cover- 
ed by  an  extension  of  the  mucous  mem- 
brane, sometimes  comparatively  thick, 
but  more  frequently  thinned  away.  As 
a  rule  they  occur  singly,  but  in  some  rare 
instances  two  or  more  distinct  growths 
have  been  found.2  They  vary  much  in 
shape  and  size,  according  to  the  degree 
of  development  they  may  have  attained, 
and  the  direction  in  which  they  may 
have  grown.  Sometimes  they  are  uni- 
form in  contour,  and  more  or  less  globular 
or  pear-shaped.     But  as  a  rule  they  are 

1  The  method  of  applying  the  ligature  by 
means  of  the  double  canula  is  described  by 
Sir  Wni.  Fergusson  in  his  treatise  on  Ope- 
rative Surgery,  3d  edit.,  p.  580.  But,  though 
he  describes,  he  does  not  commend  the  ope- 
ration. 

2  MM.  Lallemand  and  Cruveilhier  record 
the  case  of  a  young  man  in  whom  were  found 
on  post-mortem  examination  two  polypi  of 
the  kind  under  discussion.  One  grew  from 
the  posterior  part  of  the  superior  turbinated 
hone  and  adjoining  parts  on  the  left  side,  the 
other  from  below  the  opening  of  the  sphe- 
noidal sinus  on  the  right  side. — Diet.  en.  60 
vol. 


elongated  and  very  irregular  in  shape,  pre- 
senting finger-like  prolongations,  rounded 
out-growths,    or   broad-based  lobules    in 
those  parts  which  have  encountered  least 
resistance.     They  are  firm  and  resistant 
to  the  touch,  and  are  sometimes  of  almost 
cartilaginous  hardness.     They  have  noth- 
ing of  the  yielding  "•oyster-like"  softness 
of  the  mucous  polypi.     They  are  opaque. 
While  growing  they  are  usually  more  or 
less  red  in  color — in  some  cases  compara- 
tively pale,  in   others   dark   or  even  pur- 
plish-red.    When  removed  from  the  body, 
they  are  generally  dull-white,  or  yellow- 
ish.    But  the  tint  varies  in  different  speci- 
mens, and  in  different  parts  of  the  same 
specimen.     They  are  traversed,  not  only 
superficially,   but   also  throughout   their 
substance,  by  numerous  thin-walled  blood- 
vessels,   which   are   sometimes  varicose. 
Hence   their   proneness   to  bleed.     They 
cut  somewhat  crisply,  and  on  section  pre- 
sent a  more  or  less  uneven,  and  occasion- 
ally almost  mammillated  surface.     They 
are  composed,  for  the  most  part,  of  close- 
ly-woven-strands  of  white  fibrous  tissue, 
which  spread  out  from  the  pedicle.    They 
j  contain  very  few  elastic  fibres.     In  differ- 
j  ent   specimens  a   variable  proportion  of 
|  spindle-shaped  nucleated  cells,  similar  to 
i  those  of  sarcomatous  growths,  are  to  be 
|  found.    Sometimes  these  are  so  numerous, 
!  and  the  general  appearances  are  such,  as 
i  to  indicate  that  the  growth  must  be  con- 
I  sidered  "fibroid"  rather  than  "fibrous," 
j  and  that  it  approaches  in   character  the 
i  more  malignant  forms  of  new  growth. 

Instances  are  on  record  in  which  de- 
I  posits  of  carbonate  and  phosphate  of  lime 
I  have  taken  place  on  the  surface  of  these 
!  growths,1  as  well  as  others  in  which  the 
I  growths  themselves  have  undergone  a 
process  of  partial  calcification.2 

Fibrous  polypi  occasionally  spring  from 
the  periosteum  of  the  lateral  walls  of  the 
nasal  cavities  or  pterygo-palatine  fossa?, 
and  somewhat  more  frequently,  perhaps, 
from  the  floor  of  the  nose. 

In  some  instances  they  appear  to  have 
originated  in  the  antrum,  and  to  have 
extended  from  thence  into  the  nose.  But 
in  many  cases,  in  which  they  have  been 
supposed  to  have  taken  such  a  course, 
further  investigation  has  shown  their  ori- 
gin to  have  been  very  different.3 

There  can  be  no  doubt,  however,  that 
polypi  of  the  kind  under  discussion  most 
frequently  take  origin  from  the  periosteum 
of  those  portions  of  the  base  of  the  skull 

1  H.  Cloquet,  op.  cit.,  p.  688. 

2  Bourdillat,  Gazette  medicale,  1868;  "Fi- 
brome  calcine." 

3  This  was  notably  the  case  in  the  very  re- 
markable instance  narrated  by  Mr.  Prescott 
Hewett,  in  the  Med.-Chir.  Trans.,  vol.  xxxiv. 
[See  Diseases  of  the  Mouth.] 


NEW    GROWTHS 


253 


which  form  the  roof  of  the  naso-pharyn- 
geal  cavity.  In  such  case  they  are  "  naso- 
pharyngeal polypi"  properly  so  called, 
and  as  such  are  described  in  the  next  sec- 
tion. But  it  is  often  very  difficult,  and 
sometimes  indeed  impossible  to  determine 
the  precise  point  of  origin  of  a  fibrous 
polypus  until  the  nasal  cavities  have  been 
fully  exposed  to  view  by  operation.1  The 
difficulty  is  increased  by  the  tendency 
which  these  growths  have  to  acquire  sec- 
ondary attachments.  Such  secondary  at- 
tachments probably  result  from  adhesion 
taking  place  between  the  opposed  surfaces 
rendered  bare  by  ulceration  from  pres- 
sure. In  the  case  of  a  little  child,  under 
the  care  of  M.  Marjolin,  it  was  found  on 
post-mortem  examination  that,  though 
the  growth  evidently  sprang  from  the 
basilar  process  and  body  of  the  sphenoid, 
yet  it  spread  along  the  septum  and  had 
numerous  adhesions  to  different  parts  of 
the  pituitary  membrane,  and  especially  to 
the  posterior  surface  of  the  soft  palate.2 

Whatever  their  origin,  these  polypi  in- 
crease in  size  with  comparative  rapidity. 
At  first  they  mould  themselves  somewhat 
to  the  cavities  in  which  they  lie,  and 
grow  forwards,  or  backwards  and  down- 
wards, in  the  direction  of  least  resistance. 
When  more  advanced,  they  exert  injur- 
ious pressure  from  within  upon  the  walls 
of  the  nasal  cavities,  and  in  a  certain  sense 
overcome  the  resistance  they  encounter. 
They  are  liable  to  cause  ulceration  and 
destruction  of  the  mucous  membrane, 
perforation  of  the  septum,  and  expansion 
and  displacement  of  the  nasal  bones, 
and  superior  maxillae  ;  or  gradual  thinning 
and  absorption  of  these  bones  may  result 
from  the  pressure  to  which  they  are 
subject.  The  palate  is  pressed  down- 
wards and  forwards  ;  and  the  cavity  of  the 
mouth  is  encroached  upon.  In  all  such 
cases  the  visage  is  proportionately  dis- 
torted. The  cheeks  become  more  or  less 
prominent,  and  the  nose  expanded  and 
flattened.  The  eyes  appear,  or  actually 
are,  more  widely  apart  than  natural. 
The  general  aspect  thus  produced  is  very 
characteristic.  It  has  been  not  inappro- 
priately termed  "frog  face."  In  some 
cases  the  distortion  is  symmetrical.  In 
others,  one  side  is  more  obviously  dis- 
torted than  the  other.  If  one  side  only 
of  the  face  is  affected,  the  other  remaining 
perfectly  natural,  the  presumption  is  that 
the  disease,  whatever  it  may  be,  is  in  the 
antrum  rather  than  in  the  nose,  although 

1  In  a  case  described  by  M.  Gerdy,  a  poly- 
pus growing  from  one  side,  perforated  the 
septum,  and  appeared  on  the  other  side,  and 
thus  gave  rise  to  the  opinion  that  two  polypi 
were  present. — Nela,ton,  op.  cit. 

2  Gazette  des  Hopitaux,  May  25,  1861. 


the  cavities  of  the  latter  may  he  en- 
croached upon. 

In  the  earlier  stages  the  symptoms  are 
similar  to  those  produced  by  the  mucous 
polypi,  and  it  may  be  difficult  to  make 
the  diagnosis.  But  the  fibrous  growths 
are  firmer  and  more  fixed  than  the  mu- 
cous, and  they  do  not  undergo  any  change 
of  volume  under  different  atmospheric 
conditions.  The  symptoms  therefore 
are  more  severe  and  more  constant,  and 
when  the  nose  is  once  blocked,  the  ob- 
struction to  respiration  is  more  absolute 
and  unyielding.  Moreover,  the  fibrous 
polypi  give  rise  to  frequently  recurring 
epistaxis.  This  is  not  only  a  very  char- 
acteristic symptom,  but  it  may  prove  the 
source  of  much  anxiety  and  clanger. 
The  discharge  from  the  nose  associated 
with  the  presence  of  a  fibrous  polypus  is 
as  a  rule  more  scanty,  and  thinner,  more 
sanious,  and  more  liable  to  become  foul 
and  ozamic  than  the  mucous  discharge 
usually  associated  with  the  presence  of 
the  softer  growths. 

In  the  latter  stages,  when  the  polypus 
can  be  distinctly  seen  and  felt  by  the  sur- 
geon, and  still  further  when  from  its  size 
it  has  caused  distortion  of  the  face,  there 
can  be  little  or  no  difficulty  in  making  out 
the  nature  of  the  growth,  whatever  doubt 
there  may  remain  as  to  its  precise  origin 
and  connections.  Careful  exploration, 
and  pressure  in  different  directions  alter- 
nately by  the  fingers,  and  the  passage  of 
a  bent  probe  round  the  free  parts  of  the 
polypus,  first  on  one  side,  then  on  the 
other,  may  often  afford  reliable  indica- 
tions of  the  probable  position  of  the 
original  pedicle,  as  well  as  of  such  sec- 
ondary attachments  as  may  have  been 
formed.  If  any  question  should  arise  as 
to  the  possible  malignant  nature  of  the 
growth  under  examination,  conclusive 
evidence  may  be  obtained  by  microsco- 
pical examination  of  a  small  portion  re- 
moved by  means  of  a  grooved  needle  or 
fine  trocar  or  canula. 

Treatment. — The  treatment  requisite 
consists  in  the  complete  extirpation  of  the 
growth  by  operation.  Medicinal  treatment 
is  of  no  service  whatever,  except  in  sup- 
porting the  general  health  and  strength 
under  the  depressing  influence  of  the  loss 
of  blood  and  general  suffering  occasioned 
by  the  growth.  Local  applications  are 
worse  than  useless  ;  they  may  stimulate 
and  irritate,  but  they  can  neither  arrest 
nor  destroy  the  growth. 

The  method  of  extirpation  that  it  is 
best  to  adopt  depends  upon  the  size  of 
the  growth,  and  the  situation  of  its  pedi- 
cle. If  the  growth  is  not  large,  and  its 
point  of  origin  is  neither  very  far  back 
nor  very  high  up,  and  if,  also,  its  pedicle 
can  be  reached  and  is  not  too  broad,  it 
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may  be  removed  through  the  nostril  or 
posterior  nares,  like  the  mucous  polypus, 
by  means  of  the  wire  snare,  the  ecraseur, 
or  the  galvano-caustic  wire ;  or  if  it 
should  be  deemed  desirable,  a  ligature 
may  be  applied,  and  the  growth  may  be 
allowed  to  slough  off;  but  I  cannot  for- 
bear repeating  that  this  method  of  treat- 
ment is  open  to  serious  objection,  and  is 
not  free  from  danger.  It  may,  however, 
be  justifiable  in  certain  exceptional  cases. 
One  fatal  instance  has  come  to  my  knowl- 
edge ;  and  in  that  instance,  even  if  the 
patient  had  survived,  the  operation  would 
have  been  only  partially  successful,  for  it 
was  a  comparatively  small  portion  of  the 
growth  only  that  had  been  included  in  the 
ligature. 

In  cases  in  which  the  growth  is  large, 
or  in  which  its  point  of  origin  cannot  be 
determined,  or  is  situated  very  high  up  or 
far  back,  resort  must  be  had  to  one  or 
other  of  the  operations  described  in  the 
next  section,  on  uaso-pharyngeal  polypi. 


Naso-pharyngeal  Polypi. 

The  growths  so  named  are,  as  already 
intimated,  fibrous  polypi  growing  from 
those  portions  of  the  base  of  the  skull 
which  form  the  roof  of  the  naso-pharyn- 
geal cavity,  or  rather  from  the  periosteum 
which  covers  them.  The  periosteum  of 
the  basilar  process  of  the  occipital  bone, 
the  body  of  the  sphenoid  bone,  and  the 
immediately  adjoining  parts,  is  pecu- 
liarly thick  and  vascular.  Its  blood  sup- 
ply is  very  free,  and  derived  from  several 
different  sources.  Hence,  perhaps,  its 
liability  to  give  origin  to  new  growths, 
and  the  rapidity  with  which  such  growths 
often  increase  in  size. 

The  naso-pharyngeal  polypi,  properly 
so  called,  invariably  spring  from  some 
part  or  other  of  the  limited  area  thus  in- 
dicated. They  are,  however,  prone  to 
acquire  secondary  attachments,  and  thus 
may  arise  various  sources  of  difficulty  in 
arriving  at  a  satisfactory  conclusion  as  to 
their  point  of  origin.  Sometimes  they 
become  adherent  to  the  walls  of  the  nose, 
and  consequently  may  be  supposed  to  be 
nasal  polypi.  Occasionally  they  extend 
down  behind  the  pharynx,  and  in  such 
case  majr  appear  to  have  arisen  from  the 
anterior  surface  of  the  spinal  column.1  ' 

1  These  several' points  are  ably  discussed 
in  the  Treatise  of  Dr.  Robin  Masse,  Des 
Polypes  naso-pharyngiens,  Paris,  1864;  and 
also  in  the  elaborate  essay  of  M.  d'Ornellas, 
Des  Polypes  fibreux  de  la  base  du  Crane,  dits 
naso-phaiyngiens  ;  Paris,  1854.  And  in  the 
essay  by  M,  Beuf  on  the  same  subject ;  Paris, 
1857.  Also  by  M.  Brevet,  Des  Polypes  naso- 
pharyngiens  ;  Paris,  1855. 


In  structure  these  growths  differ  in  no  re- 
spect from  the  fibrous  polypi  of  the  nose 
already  described  (p.  252) ;  and  it  must 
be  borne  in  mind  that  polypi,  whether 
fibrous  or  mucous,  which  arise  from  the 
nasal  parietes,  may  extend  into  the  pha- 
rynx as  well  as  along  the  cavities  of  the 
nose,  and  thus  may  become,  in  a  certain 
sense,  naso-pharyngeal.  But  the  growths 
now  under  discussion  are  distinguished 
by  their  origin,  by  the  rapidity  of  their 
growth,  by  the  remarkable  manner  in 
which  they  invade  the  various  neighbor- 
ing cavities,  and  by  the  very  serious  re- 
sults to  which  they  may  give  rise. 

During  the  earliest  stages  of  the  growth 
of  a  naso-pharyngeal  polypus,  the  only 
obvious  system  is  frequent  epistaxis. 
The  blood  may  pass  from  the  nostrils,  or 
may  enter  the  pharynx  and  be  ejected 
from  the  mouth.  Frequent  epistaxis  from 
both  nostrils  must  always  he  regarded  as 
a  suspicious  symptom,  and  one  indicating 
the  necessity  for  careful  examination.  As 
the  growth  increases  in  size,  respiration 
through  the  nose  becomes  generally  more 
and  more  impeded,  and  the'patient  suffers 
from  a  sense  of  "stuffiness."  At  this 
period  rhinos'copic  examination  at  once 
reveals  the  existence  of  the  growth;  and 
on  digital  exploration  it  may  be  felt  as  a 
rounded,  hard,  resistant  tumor.  If  left 
to  pursue  its  course,  it  soon  presses  upon 
the  soft  palate,  and  thus  interferes  with 
easy  deglutition,  and  gives  rise  to  frequent 
inclination  to  vomit.  Sometimes,  when 
attempts  are  made  to  swallow,  liquid  por- 
tions return  through  the  nose.  As  the 
malady  advances,  thin,  sanious,  or  puru- 
lent, and  sometimes  fetid  discharges  begin 
to  flow  more  or  less  abundantly  from  the 
nostrils,  and  the  epistaxis  becomes  more 
frequent  and  more  severe.  The  growth 
generally  enters  one  side  of  the  nose  first, 
and  then  invades  the  other,  either  by  pen- 
etrating the  septum  or  by  growing  round 
its  posterior  border.  Still  later,  the  spongy 
bones  and  septum  become  more  or  less 
extensively  destroyed,  in  consequence  of 
the  pressure  of  the  growth.  The  nasal 
bones  and  superior  maxillse  also  become 
destroyed  to  a  variable  extent,  or  ex- 
panded and  pushed  to  either  side  ;  and 
the  countenance  is  consequently  distorted. 
Sometimes  the  growth  enters  the  maxil- 
lary sinus,  and  presses  upon  the  floor  of  the 
orbit ;  sometimes  it  seems  to  pass  round 
the  bone  (or  through  it),  and  issues  under 
the  skin  of  the  cheek,  passing  along  the 
cutaneous  aspect  of  the  bone,  and  press- 
ing together  the  walls  of  the  antrum.1 
Sometimes  the  growth  sends  011'  prolonga- 
tions   through   the  spheno-palatine    and 

1  See  the  remarkable  case  published  by 
Mr.  Prescott  Hewett,  already  referred  to ; 
Med.-Chir.  Trans.,  vol.  xxxiv. 
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sphenomaxillary  openings,  and  even  ex- 
tends under  the  zygomatic  arch  into  the 
temporal  fossa.  MM.  Maisonneuve  and 
Chassaignac  record  cases  in  which  growths 
of  this  kind  had  penetrated  the  pterygo- 
maxillary  fissure,  and  passed  through  the 
pterygoidean  space  between  the  muscles 
towards  the  face.1  In  other  cases  exten- 
sions are  sent  into  the  frontal  and  sphe- 
noidal sinuses.  And  in  others,  again, 
prolongations  may  pass  through  the 
spheno-maxillary  fissure  into  the  orbit, 
with  or  without  destruction  of  bone,  and 
so  cause  protrusion  of  the  eyeball.2  As  a 
further  consequence,  the  optic  nerve  may 
be  put  on  the  stretch,  and  vision  may  be 
impaired.  Very  frequently  the  orifices  of 
the  Eustachian  tubes  are  obstructed,  and 
the  sense  of  hearing  is  dulled.  Very 
frequently  also,  the  nasal  ducts  are  com- 
pressed, and  more  or  less  constant  epi- 
phora results.  But  the  most  serious  con- 
sequences follow,  when,  as  occasionally 
happens,  the  growth  penetrates  to  the  in- 
terior of  the  skull.  In  such  case  no  treat- 
ment is  of  any  avail.  The  growth  may 
enter  the  skull  either  through  the  sphe- 
noidal fissure,  or  after  having  caused  ab- 
sorption of  bone,  from  the  sphenoidal  cells, 
or  through  the  cribriform  plate  of  the  eth- 
moid bone.  Suppuration,  compression  of 
the  brain,  coma,  and  death,  are  the  only 
results  to  be  looked  for. 

A  remarkable  illustration  is  recorded  by 
Samuel  Cooper,  as  having  come  under  obser- 
vation at  St.  Bartholomew's  Hospital.  The 
patient  suffered  from  an  enormous  polypus, 
which  occupied  both  nasal  fossae.  The  eyes 
were  four  inches  apart,  and  the  left  eye  was 
absolutely  blind.  Paralysis  supervened  fif- 
teen days  before  death,  which  followed  a  pe- 
riod of  coma.  On  post-mortem  examination, 
it  was  found  that  a  portion  of  the  growth,  al- 
most as  large  as  an  orange,  was  within  the 
skull.  The  anterior  lobe  of  the  left  hemi- 
sphere of  the  brain  was  almost  entirely  de- 
stroyed. 

These  growths  are  much  more  frequent- 
ly met  with  in  males  than  in  females ; 
they  may  occur  at  almost  any  age,  but 
are  most  common  in  young  people.  In 
122  out  of  1(34  cases  which  have  come 
under  my  observation,  or  of  which  I  have 
collected  particulars,  the  growth  evi- 
dently commenced  in  each  case  before 
the  patient  had  reached  the  age  of  twenty. 
M.  Marjolin  records  the  case  of  a  little 
girl  only  two  years  of  age,  who  died  from 
the  effects  of  a  growth  of  this  kind, 
which  had  probably  commenced  during 
early  infancy.3     On  the  other  hand,  Dr. 


1  Masse,  op.  cit.,  p.  17. 

2  See  case  under  the  observation  of  M. 
Chassaignac,  quoted  by  Masse,  op.  cit. 

3  "  Proceedings  of  the  Societe  de  Chirur- 
gie;"  Paris.  Gazette  des  Hopitaux,  May  25, 
1861,  already  referred  to. 


Robin  Masse  quotes  from  Richard  a  case 
in  which  the  patient  was  fifty-five  years 
old.  But  it  is  quite  the  exception  to 
meet  with  an  instance  at  so  advanced  an 
age.  Indeed,  in  any  case  of  supposed 
fibrous  polypus  of  the  nose,  if  the  patient 
has  long  passed  the  middle  period  of  life, 
the  growth  must  be  looked  upon  with 
suspicion,  inasmuch  as  it  will  most  proba- 
bly prove  to  be  malignant  in  character, 
and  not  a  simple  fibroma. 

As  already  indicated,  these  growths  not 
only  give  rise  to  considerable  disfigure- 
ment and  severe  suffering,  but  sooner  or 
later  may  prove  fatal  in  result.  Death 
may  ensue  from  exhaustion  caused  by 
repeated  hemorrhage,  constant  discharge, 
disturbed  sleep,  and  inability  to  take 
sufficient  food  ;  or  from  slow  or  even 
rapid  asphyxia  ;  or  from  implication  of 
the  nervous  centres. 

Treatment. — Complete  extirpation  of 
the  growth  by  operation  is  the  only  treat- 
ment upon  which  any  reliance  can  be 
placed. 

In  some  rare  instances,  it  is  true,  naso-pha- 
ryngeal  polypi  have  spontaneously  sloughed 
away.  In  the  case  of  a  young  woman  in  St. 
George's  Hospital,  Mr.  H.  C.  Johnson  "pro- 
posed, to  divide  the  soft  palate,  and  endeavor 
to  remove  the  whole  growth  from  the  pharynx  ; 
when,  fortunately  for  the  patient,  the  morbid 
tissue  was  attacked  by  rapid  sloughing,  which 
so  entirely  removed  it,  that  no  trace  could  be 
discovered  of  any  part  remaining."1 

A  somewhat  similar  result  occurred  in  the 
case  of  a  boy  under  the  care  of  Mr.  Birkett,  in 
Guy's  Hospital.  In  this  case  it  was  proposed 
to  extirpate'  the  polypus  after  removal  of  the 
upper  jaw  ;  but  the  parents  would  not  con- 
sent. On  one  occasion  hemorrhage  took  place 
to  such  an  extent  as  to  render  necessary  the 
application  of  a  ligature  to  the  common  caro- 
tid artery.  The  tumor  subsequently  sloughed, 
and  the ,  whole  came  away  through  a  large 
opening  in  the  cheek.  Seven  years  after- 
wards the  patient  was  quite  well.  The  sinus 
in  the  cheek  had  healed  up.  There  was  no 
recurrence  of  the  growth.2 

Instances  are  also  recorded  by  Saviard,3 
Bonnet,4  Vimont,5/and  others.6  But  so  fortu- 
nate an  issue  is  far  too  rare  to  justify  the  ex- 
pectation of  its  occurrence. 

Local  applications,  whether  of  exsic- 
catives,  astringents,  caustics,  or  escharo- 
tics,    in   solution,  in   powder,  or   in  sub- 

1  British  Medical  Journal,  vol.  i.,  1858,  p. 
61. 

2  Ibid.,  p.  119. 

8  Recueil  d' Observations  chirurgicales,  p. 
112.     Paris,  1784. 

4  Bonnet,  tome  iv.,  obs.  92,  p.  457. 

5  Quoted  by  Brevet,  Des  Polypes  naso-pha- 
ryngiens,  p.  16.     Paris,  1855. 

6  See  the  treatises  by  Robin  Masse  and 
D'Ornellas,  already  referred  to. 
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stance,    arc    worse   than    useless.     The  | 
actual  cautery,  in  the  form  of  the  guard- 
ed hot   iron   thrust   into  the  growth,  has  l 
passed   into    deserved   oblivion  ;   and   iu  ! 
like  manner  the   use  of  the  ligature  has 
been  well  nigh  abandoned,  on  account  of 
the  difficulty  of  its   application,  the  dan- 
gers  to  which  it  may  give   rise,  and  the 
uncertainty    of     its  "results.      In    some 
cases,   however,    it   is  possible   that   the 
growth  may   be  of  such   moderate  size, 
and  its  pedicle  so  situated,  that  the  liga- 
ture may  be   applied,  and  lead  to   results 
at  any  rate  temporarily  successful. 

In  all  cases  it  is  necessary  to  remove 
the  growth  completely  ;  for  if  any  por- 
tion should  be  left,  there  is  very  great 
probability  of  recurrence.  Such  being 
the  case,  and  the  anatomical  relations  of 
these  growths,  and  the  size  they  often 
attain  before  coming  under  treatment, 
being  duly  considered,  it  becomes  obvi- 
ous that  it  must  be  very  seldom  that  they 
can  be  removed  satisfactorily  without 
some  preliminary  operation  by  which 
more  space  for  surgical  manipulation  is 
obtained  than  naturall}"  exists. 

Sometimes,  however,  if  the  growth  has  not 
extended  far  into  the  cavities,  and  more  es- 
pecially if  its  pedicle  is  comparatively  sn>all, 
it  may  he  removed  through  one  or  other  of 
the  natural  openings.  Thus,  I  saw  my  col- 
league, Mr.  Forster,  tear  away  a  growth  of 
this  kind  from  the  naso-pharynx  of  a  hoy  in 
Guy's  Hospital  by  his  fingers  alone.  The  re- 
sult was  eminently  satisfactory.  In  another 
case  I  successfully  removed  a  similar  growth 
by  means  of  a  wire-rope  ecraseur,  the  end  of 
which  was  so  curved  as  to  pass  round  the 
posterior  border  of  the  soft  palate. 

Mr.  Bryant  records  a  very  remarkable  case 
in  which  the  growth  ' '  had  originally  aj>peared 
in  the  right  nostril,  hut  had  ultimately  oc- 
cluded both  posterior  nares,  and  pushed  for- 
ward the  soft  palate.  The  ecraseur  (through 
the  nose)  was  employed  for  its  removal,  hut 
only  a  small  and  weak  one  could  be  intro- 
duced, and  the  screw  could  only  be  tightened 
gradually.  In  five  days  it  came  away,  hut 
the  polypus  did  not  fall  off;  for  a  time  it  ap- 
peared to  shrivel  away,  but  in  nine  months 
the  hoy  was  sent  back  to  the  hospital  as  bad 
as  ever.  The  tumor  was  again  carefully  ex- 
amined, and  was  found  to  be  attached  to  the 
posterior  wall  of  the  pharynx.  On  this  oc- 
casion whipcord  was  used  instead  of  wire, 
and  again  the  ecraseur  came  away  on  the 
fifth  day,  but  this  time  the  tumor  came  with 
it."1  In  this  case  reunion  may  have  occurred 
between  the  parts  gradually  severed  by  the 
wire,  or  the  polypus  may  have  continued  to 
derive  its  nourishment  through  some  secon- 
dary attachment  previously  tormed.  Mr. 
Bryant  informs  me,  he  has  reason  to  believe 

1  Medical  Times  and  Gazette,  vol.  ii.,  1864, 
p.  126.    Also  Path.  Trans.,  vol.  xviii.,  p.  106. 


that  no  reproduction  of  the  growth  is  again 
taking  place. 

In  cases  in  which  the  pedicle  of  the 
polypus  can  be  reached  and  encircled,  it 
is  probable  that  the  galvano-caustic  wire 
may  be  very  advantageously  employed.1 
But  satisfactory  experience  of  this 
method  without  preliminary  operation,  is 
as  yet  wanting.  In  every  case  in  which 
the  growth  has  attained  considerable 
size,  and  is  so  firmly  wedged  into  the 
cavities  that  its  points  of  attachment  can- 
not be  easily  reached,  it  is  better,  as  a 
preliminary  measure,  to  make  a  full  and 
sufficient  opening  through  the  soft  parts 
and  bones.  Various  methods  have  been 
from  time  to  time  described,  and  prac- 
tised with  more  or  less  satisfactory 
results.  These  methods  may  be  divided 
into — 1st,  those  which  involve  complete 
or  partial  ablation  of  the  upper  jaw  ;  2d, 
those  in  which  the  upper  jaw  is  tempo- 
rarity  displaced  and  restored  to  its  posi- 
tion after  the  removal  of  the  growth  ; 
3d,  those  in  which  the  face  is  untouched, 
and  the  opening  is  made  through  the 
palate,  with  or  without  the  absolute  re- 
moval of  the  natural  structures. 

In  deciding  on  the  best  operation  to  he 
adopted  in  any  particular  case,  the  sur- 
geon must  be  guided  by  the  size,  extent, 
and  possibly  ascertained  attachments  of 
the  growth  with  which  he  may  have  to 
do.  In  every  case  sufficient  space  must 
be  obtained. 

Ablation  of  the  upper  jaw  (entire  or 
partial)  is  neither  so  difficult  nor  so  dan- 
gerous an  operation,  nor  is  it  followed  by 
so  much  after  disfigurement,  as  might  be 
expected  ;  and  some  modification  or  other 
of  this  method,  is  probably  most  likely  to 
prove  successful  in  a  large  proportion  of 
cases  in  which  the  growth  has  attained 
considerable  size,  and  has  extensively  in- 
vaded the  various  cavities. 

Temporary  displacement  of  the  upper 
jaw  involves  some  difficulties  in  the  alter 
treatment ;  but  further  experience  may 
show  how  these  are  to  be  overcome,  and 
the  obvious  advantages  of  the  method 
may  be  more  generally  secured. 

Operations  through  the  palate  alone  do 
not  always  permit  the  full  exposure  of  the 
origin  of  the  growth.  This  method,  there- 
fore, is  liable  to  prove  inefficient.  Its 
value,  however,  is  amply  tested  by  many 
successful  cases. 

Ablation  of  the  upper  jaw  to  facilitate 
the  removal  of  a  naso-pbaryngeal  polypus 
appears  to   have  been  first  suggested  by 

i  Bryk,  Wien.  med.  Halle,  1862,  p.  223. 
This  method  appears  to  have  been  first  em- 
ployed by  Middeldorpf,  in  1853.  See  Robin 
Masse,  op.  cit.,  p.  73. 
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Whateley,  and  first  practised  (though  with 
incomplete  success)  by  Syme,  in  the  year 
1832. l  To  continental  surgeons,  however, 
is  due  the  credit  of  having  fully  estab- 
lished the  practicability  and  the  value  of 
this  operation.2  It  is  now  generally  re- 
cognized as  a  legitimate  and  successful 
surgical  procedure.  Mr.  Tatuin  appears 
to  have  been  the  first  in  this  country  to 
have  operated  with  successful  results.3 

The  various  operative  proceedings  for 
the  total  or  partial  resection  of  the  upper 
jaw,  will  be  found  described  in  the  essay 
on  Diseases  of  the  Mouth. 

There  are  certain  obvious  objections  to 
the  total  removal  of  the  jaw.  Even  if 
the  result  should  be  successful  so  far  as 
the  extirpation  of  the  polypus  is  con- 
cerned, more  or  less  disfigurement  re- 
mains :  the  removal  of  the  floor  of  the 
orbit  may  endanger  the  eye;  the  teeth  on 
one  side  are  necessarily  lost,  and  mastica- 
tion may  be  impaired ;  and  lastly,  a  large 
opening  remains  between  the  mouth  and 
the  nose,  and  articulation  may  be  seri- 
ously affected.  Tbe  latter  several  objec- 
tions may  be,  for  the  most  part,  overcome 
by  the  adaptation  of  an  artificial  obtura- 
tor at  some  subsequent  period.  The  ex- 
tent, however,  to  which  the  chasm  left 
after  the  operation  gets  filled  up  in  course 
of  time  by  firm  fibrous  cicatricial  tissue  is 
very  remarkable. 

It  fortunately  happens,  that  in  many 
cases  partial  resection  of  the  maxilla  suf- 
fices to  afford  the  requisite  space.  Tbe 
floor  of  the  orbit,4  and  even  the  dental 
arch  may  be  left  intact.5 

A  good  example  of  partial  resection  of  the 
maxilla  for  the  removal  of  a  naso-pharyngeal 
polypus,  is  recorded  by  Mr.  Pick  as  having 
come  under  the  care  of  Mr.  Holmes  in  St. 
George's  Hospital.6  The  patient  (a  man), 
twenty-seven  years  of  age,  suffered  from 
characteristic  symptoms.  "The  operation 
was  commenced  by  a  single  incision  from  the 
inner  canthus  of  the  eye,  down  the  side  of 
the  nose,  and  continued  through  the  upper 
lip  in  the  mesial  line.  The  flap  having  been 
dissected  up,  the  bone  was  first  divided  by  a 
key -hole  saw  through  the  malar  tuberosity ; 

1  Edinburgh  Medical  Journal,  vol.  xxxviii., 
p.  322.  See  also  Verneuil,  Proceedings  of 
the  Societe  de  Chirurgie,  mars  14,  1860. 

2  A  full  history  of  the  operation,  and  copious 
details  of  the  various  modifications  adopted 
by  different  surgeons,  are  given  in  the  already 
quoted  treatise  of  Dr.  Robin  Masse. 

3  British  Medical  Journal,  January,  1858, 
p.  119. 

4  Guerin,  Elements  de  Chirurgie  operatoire, 
p.  228.  Paris,  1858.  Maisonneuve,  Gazette 
des  Hopitaux,  aout  21,  1860. 

5  Berard,  Dictionnaire  en  30  vol.,  tome 
xxviii.,  p.  367- 

6  St.  George's  Hospital  Reports,  vol.  ii.,  p. 
,  162. 


the  bone  was  then  divided  into  two,  leaving 
the  floor  of  the  orbit,  by  the  bone  forceps, 
carried  along  the  lower  margin  of  the  orbit. 
The  other  attachments  having  been  divided 
in  the  usual  manner,  and  the  bone  having 
been  severed  from  the  soft  palate,  it  was 
easily  removed,  and  the  origin  of  the  tumor 
from  the  base  of  the  skull  exposed.  The 
polypus  was  now  grasped,  and  easily  ex- 
tracted. .  .  .  The  flap  was  readjusted. 
.  .  .  There  was  very  little  bleeding  dur- 
ing the  operation.  .  .  .  The  man  made 
a  good  recovery,  and  left  the  hospital  with 
the  wound  quite  healed,  five  weeks  after  the 
operation." 

Temporary  displacement  of  the  maxilla 
followed  by  replacement  immediately 
after  the  removal  of  the  growth,  may  be 
successfully  accomplished  in  the  manner 
illustrated  by  the  following  case,  the  de- 
tails of  which  were  brought  before  the 
Academie  de  Medecine  by  M.  Huguier,  in 
1801.' 

The  patient,  a  young  man  twenty  years  of 
age,  had  suffered  during  a  period  of  about  six 
years  from  the  presence  of. a  naso-pharyngeal 
polypus.  Various  ineffectual  attempts  at  ex- 
tirpation had  been  made  from  time  to  time. 
On  admission  the  left  eye  was  unduly  promi- 
nent. The  left  side  of  the  nose  generally 
appeared  enlarged,  and  the  left  ala  was  dis- 
tended. On  inspection  through  the  nostril  a 
reddish  mass  could  be  seen,  and  on  digital  ex- 
ploration through  the  mouth,  a  firm  rounded 
growth  could  be  felt  pressing  down  the  soft 
palate,  and  filling  the  left  naso-pharyngeal 
opening,  and  passing  round  to  the  right. 
The  symptoms  were  severe.  M.  Huguier  ope- 
rated in  the  following  manner :  The  mouth 
being  widely  opened,  an  incision  was  made 
through  the  soft  palate.  A  narrow  band  or 
skein  of  thread  was  then  carried  by  means  of 
Bellocq's  sound  along  the  left  nasal  fossa, 
passed  through  the  opening  made  in  the  pal- 
ate, and  one  end  of  it  drawn  through  the 
mouth.  This  was  intended  to  be  used  in 
making  downward  traction  on  the  jaw  in  the 
latter  stages  of  the  operation.  Next,  an  in- 
cision was  made  through  the  whole  thickness 
of  the  cheek,  from  the  left  labial  commissure 
to  the  anterior  border  of  the  rnasseter.  A 
second  incision  was  carried  alongside  of  the 
nose  through  the  lateral  attachment  of  the 
ala  and  through  the  middle  of  the  upper  lip. 
The  flap  having  been  raised,  the  superior 
maxilla  was  cut  through  horizontally  by 
means  of  a  saw.  The  line  of  section  extended 
from  immediately  above  the  maxillary  tube- 
rosity to  a  point  above  the  floor  of  the  nasal 
fossa.  The  first  incisor  tooth  on  the  right 
side  having  been  then  removed,  the  saw  was 
applied  from  before  backwards  to  the  hard 
palate  on  the  left  side  of  the  septum.  The 
base  of  the  pterygoid  apophysis  was  next  cut 
through  by  means  of  strong  bone  forceps. 
Thus  the  inferior  portion  of  the  maxilla  was 

1  Gazette  des  Hopitaux,  1861,  p.  337. 
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detached  from  the  other  hones  of  the  face,  and  | 
only  kept  in   connection  with  them  by  the  I 
mucous  membrane  of  the  hard   palate  and 
alveolar  process.     By  means  of  a  chisel  used  i 
as  a  lever,  aided  by  traction  upon  the  band  I 
of  thread  introduced  at  the  beginning  of  the  I 
operation,  this  portion  of  the  bone  was  turned 
downwards  and  towards  the  right.     In  this 
manner  a  wide  opening  was  made  into  the 
pharynx,  and  the  polypus  was  seen  adhering 
by  a  broad  base  to  the  basilar  process,  the 
back  of  the  pharynx,  and  the  base  of  the  left 
pterygoid    process.      The    pedicle   was    cut 
through,   and  the  polypus  removed  in  four 
portions    by  means   of  a  gouge  and   strong 
curved  scissors.     Frightful  hemorrhage  en- 
sued,   but   the    application  of  the    hot   iron 
proved  effectual.     The  maxilla  was  replaced, 
but  it  was  found  difficult  to  retain  it  in  posi- 
tion.   The  wounds  in  the  face  were  closed  by 
five   sutures.      A   gutta   percha   mould   was  ! 
subsequently  fitted  to  the  parts,   and  worn 
for  some  time,  and  threads  were  passed  round 
the  teeth.     In  spite  of  the  difficulty  long  ex- 
perienced in  maintaining  the  parts  in  proper 
apposition,  the  case  terminated  very  satisfac- 
torily.1 

Other  methods,  similar  in  principle  to 
the  one  described,  but  more  or  less  differ- 
ent in  detail,  have  been  practised  and 
recommended  by  Langenbeck,2  Iioux,3 
and  others.4  In  some  cases  it  suffices  to 
cut  through  the  alae  of  the  nose  along 
their  junction  with  the  cheek;  through 
the  nasal  processes  of  the  maxillae  and 
the  skin  and  mucous  membrane  covering 
them,  and  through  the  septum.  When 
this  has  been  done  the  nose  may  be  turned 
forcibly  upwards  and  replaced  after  the 
growths  thus  exposed  have  been  removed. 

The  method  devised  and  advocated  by 
M.  Kelaton,5  leaves  the  face  untouched, 
and  the  superior  maxilla  undisturbed  in 
position.  The  operation  is  performed  as 
follows.  The  soft  palate  is  first  divided 
in  the  middle  line  throughout  its  whole 
extent  and  thickness.  A  longitudinal  in- 
cision is  carried  along  the  posterior  half 
of  the  hard  palate  down  to  the  bone. 
From  the  anterior  extremity  of  this  inci- 
sion two  others  are  carried  obliquely  out- 
wards, one  on  each  side  to  the  root  of  the 
alveolar  process.  The  flaps  of  periosteum 
and  -mucous  membrane  are  detached 
from  the  bone,  and  reflected  outwards  on 
either  side.  The  bony  palate  is  next  per- 
flated, and  cut  away  by  means  of  bone 
forceps.  The  mucous  membrane  and 
periosteum  of  the  floor  of  the  nose  are 
then  divided   in  the  median  line,  and  the 

1  Gazette  des  Hopitaux,  1861,  p.  336. 

2  Deutsche  Klinik,  1861,  p.  281  ;  and 
Schmidt's  Jahrb.,  cxiii.,  p.  195. 

3  Gazette  des  Hopitaux,  1861,  p.  354. 

4  See  Robin  Masse,  op.  cit. 

b  Bulletin  de  la  Societe  de  Chirurgie,  vol. 
i.,  p.  159. 


flaps  turned  aside  ;  as  much  of  the  vomer 
as  may  be  necessary  is  removed.  In  this 
maimer  a  large  opening  is  made  into  the 
naso-pharyngeal  cavity,  and  the  growth 
that  may  be  there  is  exposed.  After  the 
growth  has  been  removed,  and  its  pedicle 
completely  destroyed  by  the  application 
of  the  hot  iron  or  some  escharotic,  the 
flaps  may  he  brought  together.  But  M. 
Nelaton  recommends  that  this  should  not 
be  done  until  some  time  after  the  opera- 
tion, nor  until  the  complete  destruction 
of  every  portion  of  the  pedicle  has  been 
effected.  At  any  subsecment  period  sta- 
phyloraphy  may  be  practised.  Degluti- 
tion and  articulation  are  but  little  im- 
paired, or  not  at  all. 

This  method  has  been  adopted  and 
variously  modified  by  many  continental 
surgeons,1  but  it  does  not  appear  to  have 
found  much  favor  in  this  country,  on  ac- 
count of  the  comparatively  limited  access 
it  affords  to  the  base  of  the  skull,  and  its 
probable  inefficiency  in  case  the  prolon- 
gations of  the  growth  should  be  exten- 
sive.2 But  for  these  objections  it  would 
certainly  seem  preferable  to  the  other 
methods  described.  The  operation  itself 
is  not  difficult ;  it  is  attended  by  compara- 
tively little  hemorrhage  ;  no  obvious  de- 
formity results;  mastication,  deglutition, 
and  articulation  are  but  little  impaired, 
or  not  at  all. 

The  naso-pharyngeal  polypus,  by  what- 
ever preliminary  operation  it  may  have 
been  exposed,  must  be  very  carefully  re- 
moved ;  no  portion  of  it  must  be  left. 
Much  bleeding  is  likely  to  take  place  if 
cutting  instruments  are  used,  but  this  can 
generally  be  arrested  b}'  the  actual  cau- 
tery, or  by  styptics.  It  is  well  in  every 
case  to  cauterize  the  point  of  origin 
thoroughly  by  means  of  the  hot  iron, 
the  gas-jet  of  M.  Nelaton,  the  galvanic 
cautery,  or  some  powerful  escharotic. 

With  the  view  of  avoiding  the  various 
difficulties  and  dangers  of  such  operations 
as  have  been  thus  described,  M.  Nelaton 
attempted,  some  years  ago,  the  destruc- 
tion of  a  naso-pharyngeal  polypus  by 
means  of  what  may  be  called  the  electro- 
chemical method.3  Two  platinum  needles, 
connected  one  with  each  pole  of  a  9-celled 
Bunsen's  battery,  were  thrust  into  the 
polypus,  and  the  current  was  allowed  to 
pass  for  some  minutes.  The  operation 
was  repeated  at   intervals  of  ten   days. 

1  M.  Robin  Masse,  op.  cit.,  quotes  or  re- 
cords twenty-six  cases,  in  thirteen  of  which 
the  results  were  perfectly  satisfactory. 

2  See  Mr.  Pick's  article  in  the  St.  George's 
Hospital  Reports,  vol.  ii.,  p.  159. 

3  This  method  is  worthy  of  note  on  account 
of  the  interest  recently  excited  by  Dr.  Al- 
thaus's  Treatise  on  The  Electrolytic  Treat- 
ment of  Tumors. 
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The  result  is  stated  to  have  been  emi- 
nently satisfactory.  The  patient  left  the 
hospital  completely  cured.'  This  method 
may  be  practised  without  any  serious 
preliminary  operation.2 


Cartilaginous  Growths. 

Cartilaginous  growths  are  occasionally, 
though  rarely,  met  with  in  the  nasal  cavi- 
ties. For  the  most  part  they  are  attached 
by  broad  bases  to  the  septum  and  adjoin- 
ing parts  of  the  floor  of  the  nose.  They 
cause  more  or  less  obstruction  to  respira- 
tion, and  alteration  of  voice.  Sometimes 
they  are  attended  by  troublesome  coryza 
and  frequent  sneezing  ;  these  symptoms 
have  been  very  marked  in  two  cases  re- 
cently under  my  observation.  Occasion- 
ally recurrent  headache  is  complained  of. 
In  some  cases  the  septum  is  pushed  to- 
wards the  opposite  side,  and  thus  the  ap- 
pearance on  first  inspection  may  be  de- 
ceptive. 

Mr.  Ure  records  a  case,  the  particulars  of 
which  illustrate  very  well  the  general  history 
of  growths  of  this  kind,  and  the  treatment  to 
he  adopted.  A  young  man,  eighteen  years 
of  age,  had  suffered  ever  since  he  could  re- 
member from  a  fulness  in  the  right  nostril. 
The  patient  had  the  peculiar  "frog-face," 
supposed  to  be  characteristic  of  polypus.  Wo 
air  passed  through  the  affected  nostril.  On 
examination  a  tumor  was  found  connected 
with  the  septum  and  floor  of  the  nose,  and 
blocking  up  the  inferior  meatus  on  the  right 
side.  Mr.  Ure  made  an  incision  through  the 
side  of  the  nose,  in  order  to  get  room,  and 
then  gouged  out  the  growth,  which  was  ex- 
ceedingly compact  in  structure.  The  next 
day  there  was  oozing  of  blood,  and  some  ery- 
sipelatous swelling.  The  wound  healed  nice- 
ly, and  the  patient  recovered  rapidly  from 
his  distressing  symptoms.3 

A  parallel  case  came  under  my  own  care  in 
Guy's  Hospital  four  years  ago.  The  growth 
was  removed  with  equally  satisfactory  result, 
and  when  I  saw  the  patient  a  few  weeks  ago, 
there  was  no  apx^earance  of  any  recurrence. 


Osseous  Groxvths. 

Exostoses  springing  from  some  part  or 
other  of  the  nasal  parietes,  or  from  some 
neighboring  bone,  may  invade  the  cavities 
of  the  nose,  and  give  rise  to  symptoms 
more  or  less  resembling  those  produced 
by  other  growths.  The  degree  of  hard- 
ness and  fixity  presented  on  careful  ex- 
ploration, establishes  the  diagnosis.    Very 

1  Med.  Times  and  Gazette,  March  16,  1867. 

2  Robin  Masse,  op.  cit.,  p.  78. 

3  Similar  cases  are  recorded  by  Erichsen, 
Lancet,  1864,  p.  152 ;  Bryant,  Lancet,  1867, 
p.  225. 


considerable  disfigurement  may  sooner  or 
later  result. 

In  some  cases  cartilage  in  variable  pro- 
portion, and  variously  disposed,  enters 
into  the  formation  of  growths  of  this 
kind.1  One  of  the  most  remarkable  in- 
stances on  record  is  that  of  Lochland 
Shiel,  an  Irish  laborer,  twenty-four  years 
of  age,  who  Avas  under  the  care  of  Mr. 
Morgan,  in  Guy's  Hospital,  in  the  year 
1835. 2 

The  patient  stated  that  he  first  perceived  a 
small  tumor  in  the  right  nostril  when  he  was 
fifteen  years  of  age.  This  gradually  increased, 
and,  "  at  the  time  of  his  admission  into  Guy's 
Hospital,  occupied  the  whole  of  the  right  side 
of  the  face  ;  the  right  nostril  being  enormously 
expanded  and  closed  by  the  enlargement  of 
the  tumor,  which  from  its  size  completely 
concealed  the  eye  on  that  side,  and  extended 
downwards  into  the  mouth,  being  there  con- 
nected with  the  palatine  and  alveolar  pro- 
cesses of  the  right  superior  maxillary  bone. 
.  .  .  The  bones  apparently  implicated  in 
the  disease  were  the  ossa  nasi,  superior  max- 
illary bone,  vomer,  and  the  inferior  turbi- 
nated and  malar  bones."  No  description 
can  convey  an  adequate  idea  of  the  size  and 
shape  of  the  tumor,  and  the  enormous  gen- 
eral disfigurement  produced.  "The  tumor 
throughout  its  whole  extent  was  almost  uni- 
formly firm,  and  of  a  bony  hardness."  Mr. 
Morgan  removed  the  growth  (or  a  great  part 
of  it).  "A  section  of  the  tumor3  proved  that 
it  was  composed  of  an  outer  hard  thin  shell 
of  bone,  completely  inclosing  a  morbid  mass 
of  spongy  cancellated  structure,  devoid  of  all 
appearance  of  sarcomatous  or  fungoid  disease." 

The  patient  made  a  fair  recovery,  and  lived 
for  nearly  seven  years.  He  then  died,  but 
the  particulars  of  the  termination  of  the  case 
were  not  ascertained.  It  is,  however,  impos- 
sible to  look  at  the  cast4  taken  after  death 
without  marvelling  that  life  could  have  been 
prolonged  to  such  a  period.  The  growth  ap- 
pears to  have  been  simply  enormous — larger 
indeed  than  the  head  itself. 

True  exostoses,  whether  cancellated, 
compact,  or  eburnated  in  structure,  and 
mixed  bony  and  cartilaginous  growths 
springing  from  the  bones,  must  be  dis- 
tinguished from  those  curious  "  osseous 

1  See  case  recorded  by  MM.  Trelat  and  Dol- 
beau,  Bulletin  de  la  Societe  de  Chirurgie, 
1862,  p.  261. 

2  Guy's  Hospital  Reports,  series  i.,  vol.  i., 
p.  403.  Sequel,  series  i.,  vol.  vii.,  p.  491. 
Illustrative  specimens,  Guy's  Hospital  Mu- 
seum, No.  166032,  wax  models,  3810  and  3812, 
cast  65.  This  case  is  especially  quoted  be- 
cause, in  spite  of  its  very  remarkable  charac- 
ter, it  does  not  appear  to  be  generally  known. 

3  Preparation  166632,  described  as  "Carti- 
laginous Tumor,"  which  was  removed  from 
the  face. 

4  Cast  65,  wax  model  3822,  Guy's  Hospital 
Museum. 
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tumors,"  which  are  occasionally  met  with 
in  the  nasal  cavities  and  adjoining  sinuses, 
but  in  no  other  part  of  the  body.  The 
history  of  tumors  of  the  class  now  referred 
to,  is  at  present  very  imperfectly  made 
out.  Instances  are  very  rare,  and  the 
opportunities  afforded  for  investigation 
are  necessarily  very  limited. 

The  so-called  ""Osseous  Tumors  of  the 
Nasal  Fossce  and  Sinuses  of  the  Face,'''' 
appear,  according  to  recent  researches,' 
to  originate  in  the  membranes,  mucous  or 
periosteal,  which  line  the  cavities,  rather 
than  to  spring,  like  true  exostoses,  from 
their  bony  parietes.  At  any  rate,  they 
comparatively  early  separate  from  the 
normal  bone,  if  even  they  have  been  in  the 
first  place  connected  with  it.  It  has  been 
suggested  that  these  growths  may  be 
somewhat  analogous  in  their  mode  of 
development  and  subsequent  separation 
to  the  antlers  of  the  Cervidce.  In  the 
several  instances  that  have  come  under 
observation,  they  have  increased  until 
the}'-  have  attained  very  considerable  size, 
and.  have  produced  very  great  disfigure- 
ment, accompanied  by  more  or  less  severe 
suffering.  In  the  majority  of  cases,  they 
appear  to  have  taken  their  origin  in  the 
frontal  sinuses,  or  in  the  nasal  fossse.  In 
some  instances  they  have  "sloughed" 
away  spontaneously,  as  in  the  celebrated 
case  recorded  by  Mr.  Hilton.2  In  others, 
they  have  been  successfully  removed  b}r 
operation,  as  in  the  following  case  recorded 
byM.  Legouest,3  which  may  be  quoted  in 
brief  by  way  of  illustration. 

The  patient,  a  young  soldier,  had  suffered 
for  many  years  with  uncomfortableness  in  the 
left  nostril,  which  had  obliged  him  frequently 
to  introduce  his  linger.  One  day  he  felt  far 
back  a  small  swelling,  which  appeared  to  be 
on  flie  floor  of  the  cavity.  Seven  or  eight 
months  afterwards  this  swelling  was  as  large 
as  a  bean,  and  as  hard  as  a  stone.  Some 
time  subsequently  the  nose  became  deformed, 
and  four  months  later  the  growth  completely 
filled  the  left  nasal  fossa,  and  a  disagreeable 
discharge  flowed  from  the  nostril.  Severe 
headache  and  frequent  epistaxis  soon  super- 
vened, and  the  discharge  became  purulent. 
Uuder  such  circumstances  the  aid  of  M.  Le- 
gouest was  sought,  eighteen  months  after  the 
appearance  of  severe  symptoms.  A  hard  im- 
movable tumor  with  irregular  surface  could 
be  felt  occupying  and  distending  the  left 
nostril.     The  soft  palate  was  depressed,  and 


1  Dolbeau,  Bulletin  de  l'Academie  de  Mede- 
cine,  tome  xxxi.,  p.  107.  Dr.  Paul  Olivier, 
Sur  les  Tumeurs  osseuses  des  Fosses  nasales  ; 
Paris,  1869.  Compendium  de  Chirurgie, 
tome  hi.,  pp.  98  et  564. 

2  Guy's  Hospital  Reports,  series  i.,  vol.  i., 
p.  495.     Museum  Prej).  166645,  drawings  350, 


3  Memoires    de 
1865-66,  p.  147. 


l'Academie    de    Medecine, 


|  behind  and  above  it  could  be  felt  a  larger  tu- 
I  mor  than  that  which  occupied  the  anterior 
'  part  of  the  nose.  The  patient  breathed  through 
i  the  mouth  only,  and  swallowed  with  difficulty. 
!  The  voice  was  nasal.     An  abundant  sanious 
j  and  purulent  discharge  flowed  from  the  nos- 
tril.    After  a  tedious  preliminary  operation, 
terminating  in  partial  resection  of  the  upper 
jaw,  the  whole  of  the  growth  was  removed 
without  difficulty,  but  no  point  of  bony  attach- 
ment could  be  discovered.     The  patient  made  a 
good  recovery.     In   size,   form,    and  general 
aspect,  the  growth  resembled  somewhat  the 
os  calcis.     Its  surface  was  uneven — smooth 
in  some  parts,  rough  in  others.    Its  substance 
was  very  dense,  very  compact,  and  eburnated. 
It  was  impossible  to  make  out  any  vestige  of 
a  pedicle. 

Several  similar  cases  are  quoted  by  Dr. 
Olivier  in  his  treatise  on  these  tumors. 
The  general  conclusions  indicated  are, 
that  such  tumors  differ  from  ordinary 
exostoses,  not  only  in  their  mode  of  de- 
velopment, but  also  in  the  method  of 
treatment  to  be  adopted.  Ordinary  ex- 
ostoses must  be  cut  off'  from  their  attach- 
ments ;  but  these  "osseous  tumors"  re- 
quire the  full  and  complete  exposure  of 
the  cavities  in  which  they  lie,  and  they 
may  then  be  turned  out  without  any  fur- 
ther difficulty.  If  allowed  to  remain,  they 
go  on  increasing  in  size  until  by  the  pres- 
sure they  exert,  they  cut  off  their  own 
supply  of  nutriment.  They  then  sponta- 
neously separate  and  slough  out,  after 
having  caused  more  or  less  extensive  de- 
struction of  the  parts  upon  which  they 
may  have  pressed. 

Malignant  Growths. 

Osteo-sarcomatous,  sarcomatous,  en- 
cephaloid,  and  much  more  rarely  scirrhous 
growths,  sometimes  invade  the  nasal 
cavities,  or  spring  directly  from  their 
walls.  Such  growths,  as  a  rule,  commence 
in  the  bones  themselves,  or  very  speedily 
involve  them.  They  generally  occur 
in  young  children,  or  in  those  who  have 
passed  the  middle  period  of  life. 

The  age  of  the  patient,  the  appearance 
of  the  growth,  its  proneness  to  bleed 
when  touched,  the  foulness  of  the  dis- 
charge to  which  it  gives  rise,  and  the 
general  cachexia  with  which  it  is  associ- 
ated, indicate  the  character  of  the  growth. 
If  any  doubt  should  remain,  the  micro- 
scopical examination  of  a  small  portion 
of  the  growth  removed  by  avulsion,  or  by 
means  of  a  grooved  needle  or  fine  trocar 
and  canula,  readily  determines  the  diag- 
nosis. 

In  four  cases  that  have  come  under  my 
observation,  in  each  of  which  the  symp- 
toms generally  resembled  those  associated 
with  benign  polypus,  it  was  noticed  that 
the  soft  palate,  though  stretched  and  de- 
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pressed,  was  red  and  thick  to  the  touch, 
instead  of  being  pale  and  thin,  as  is  com- 
monly the  case  when  it  is  pressed  down 
by  a  mucous  or  fibrous  polypus. 

As  a  general  rule,  it  may  be  stated  that 
if  the  malignant  character  of  the  growth 
is  indisputably  established,  it  is  better  to 
let  matters  take  their  course  ;  for  in  this 
situation  it  is  well  nigh  impossible  to 
effect  such  complete  extirpation  as  can  be 
of  any  real  benefit.  In  some  cases,  how- 
ever, if  the  nature  of  the  disease  is  recog- 
nized early,  and  its  progress  is  not  rapid, 
it  may  be  not  only  justifiable,  but  even 
advisable  to  attempt  the  removal  of  the 


growth.  But  if  this  should  be  attempted, 
all  the  adjoining  parts  likely  to  be  infected 
must  be  removed  also.  In  this  way,  life 
may  sometimes  perhaps  be  prolonged,  or 
at  any  rate  suffering  may  be  diminished. 

Note  [to  2d  English  edition]. — In  prepar- 
ing this  Essay,  free  use  has  been  made  of  that 
by  Mr.  Ure  in  the  former  edition  of  this  work. 
But  so  many  additions  have  been  made,  and 
the  sections  of  that  treatise  have  been  so  far 
modified,  that  the  Essay  may  be  considered  as 
an  original  one — for  which  the  present  author 
is  solely  responsible. 
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By  Holmes  Coote,  Esq. 
Revised  by  Charles  McBurney,  M.D. 


The  tongue,  an  organ  of  well-known 
form,  to  which  the  sense  of  taste  is  chiefly 
referred,  is  composed  of  muscular  and  of 
gland-substance,  covered  by  mucous  mem- 
brane, continuous  with  that  of  the  mouth 
and  fauces.  The  more  delicate  apprecia- 
tion of  taste  is  limited  to  the  upper  sur- 
face, where  the  papilla?  of  the  mucous 
membrane  are  remarkably  developed. 
The  proper  muscular  structure  is  striated 
and  arranged  in  two  horizonal  and  many 
vertical  layers  ;  the  former,  immediately 
subjacent  to  the  mucous  membrane,  are 
to  be  found  on  the  upper  and  under  sur- 
faces ;  the  latter  pass  vertically  from  one 
horizontal  layer  to  the  other,  connecting 
them,  but  leaving  intervals,  which  are 
occupied  by  gland-structures,  supplied  by 
ducts  opening  on  the  under  surface,  and 
secreting  a  fluid  resembling  saliva.  In 
the  posterior  third,  the  muscular  prevails 
over  the  gland-structure,  which  is  reduced 
to  two  large  lateral  bodies.  Abundantly 
supplied  with  nerves  and  bloodvessels, 
always  in  movement,  and  exposed  to 
many  sources  of  irritation  or  injury,  this 
organ  often  becomes  the  seat  of  disease. 

I  know  of  no  well-authenticated  in- 
stance of  atrophy  of  the  tongue,  although 
we  have  now  on  record  many  cases  of 
progressive  muscular  paralysis  involving 
for  the  most  part  not  only  the  tongue, 
but  also  the  palate  and  lips :  such  cases 
must  be  referred  to  diseases  of  the  nerv- 
ous centres.  Congenital  tongue-tie  is  also 
unknown  to  me.  *"  The  frsenum,  it  is  true, 


extends  in  some  cases  to  the  tip  of  the 
tongue,  when  its  division  may  be  easily 
accomplished;  but  the  defect  usually  pro- 
duces little  or  no  inconvenience,  and  the 
difficulty  of  utterance  with  which  it  is 
frequently  associated  proceeds  from  causes 
affecting  the  sensorium.  Still  the  division 
of  the  frsenum  lingua?  is  an  operation 
somewhat  popular,  and  may  be  performed 
without  detriment  to  the  patient.  When- 
ever the  operation  is  performed,  let  it  be 
remembered  that  the  artery  of  the  frse- 
num may  proceed  from  the  sublingual 
and  not  from  the  ranine  arteries  ;  and 
that  the  rule  given  to  keep  the  point  of 
the  scissors  downwards  towards  the  floor 
of  the  mouth  is  hazardous.  It  is  better 
to  use  blunt-pointed  scissors  and  to  cut  as 
little  as  possible  and  directly  backwards. 

[Most  authorities  agree  in  saying  that 
congenital  tongue-tie  is  not  unusual,  and 
that  when  the  deformity  exists  in  a 
marked  degree,  it  presents  a  decided  ob- 
stacle to  sucking. 

In  some  very  rare  cases  the  tongue  has 
been  found  adherent  to  the  palate  (Fol- 
lin  and  Duplay).  More  frequently  the  ad- 
hesion has  existed  between  the  tip  and 
sides  of  the  tongue  and  the  floor  of  the 
mouth.  The  adhesion  is  usually  soft  and 
easily  broken  down  with  the  finger  or  a 
spatula.  M.  Sera  in,  of  Narbonne,1  re- 
cords the  case  of  an  infant  three  months 

['  Quoted  by  Fairlie  Clarke,  Diseases  of  the 
Tongue,  p.  42.] 
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old,  which  was  brought  to  him  on  account 
of  difficulty  in  sucking.  'lThe  tongue 
was  found  adherent  to  the  lower  jaw 
throughout  its  whole  breadth."  No 
movement  sufficient  for  suction  could  be 
made.  By  careful  dissection  the  tongue 
was  entirely  freed  and  the  child  obtained 
complete  relief.  To  prevent  readhesion, 
the  finger  or  a  camel's-hair  brush,  dipped 
in  sugar  and  water,  was  passed  between 
the  cut  surfaces  two  or  three  times  a  day. 

Bifidity  of  the  tongue,  which  is  a  nor- 
mal condition  in  some  animals,  as  the 
seal,  and  in  some  birds  and  reptiles,  has 
been  met  with  in  the  human  species.  It 
is  almost  always  associated  with  other 
deformities,  such  as  hare-lip  and  cleft 
palate. 

Congenital  absence  of  the  tongue  has 
also  been  noted,  as  in  the  case  reported 
by  M.  de  Jussieu.1  In  this  case,  that  of  a 
girl  fifteen  years  of  age,  instead  of  a 
tongue,  a  small  elevation  only  was  found, 
which  rose  to  the  height  of  three  or  four 
lines  in  the  middle  of  the  mouth.  On 
pressure  upon  this,  a  movement  of  con- 
traction took  place,  showing  that  at  least 
rudimentary  lingual  muscles  were  present. 

Fairlie  Clarke2  says  that  there  are 
cases  "in  which  the  loss  of  power  (from 
paralysis)  is  accompanied  by  well-marked 
wasting  and  a  visible  decrease  in  the  size 
of  the  affected  part"  (the  tongue).  "These 
groups  of  cases  are  (1)  those  in  which  there 
is  disease  of  the  medulla  oblongata  in- 
volving the  hypoglossal  nucleus,  and  (2) 
those  in  which  the  ninth  nerve  is  diseased 
or  injured,  between  the  cerebrum  and  the 
muscles  to  which  it  is  distributed."  The 
same  author  quotes  a  number  of  illustra- 
tive cases.] 

Hypertrophy  and  enlargement  of  the 
tongue  ("lingua  vituli,  lingua  propen- 
dula,  macro-glossia,"etc.)  is  an  affection 
occasionally  seen. 

Zaccliias3  relates  that  he  saw  at  Rome,  in 
1628,  a  male  infant  well  made,  except  that 
the  tongue  projected  three  fingers'  breadth 
from  the  mouth.  The  child  could  suck,  and 
lived  to  the  age  of  fourteen  months,  when  it 
died  without  obvious  cause.  Bartholin4  men- 
tions a  case  of  "  linguae  portentosa  magni- 
tudo,"  related  to  him  by  his  pupil  Bagdun  : 
a  male  child,  born  with  the  tongue  out  of  the 
mouth  as  large  as  a  filbert.  .  As  the  child 
grew,  the  tongue  increased  to  the  size  of  a 
calf's  heart.  Sauvages,  in  his  Nosologia, 
speaks  of  enlargement  of  the  tongue  in  new- 
born infants.     Percy  and  Laurent5  speak  of 

j"1  Histoire  de  l'Acade'mie  avec  les  Memoires 
de  Math,  et  de  Physique,  tome  i.,  p.  6.] 
[2  The  Diseases  of  the  Tongue,  p.  56.] 

3  Qusest.  Med.-leg.,  lib.  vii.,  tit.  1,  quaest.  9. 

4  Hist.  Centur.,  iii.,  p.  85. 

5  Diet,  des  Sc.  med.,  vol.  xxvii. 


two  cases :  one  a  woman,  in  whom  the  en- 
largement was  dated  from  birth,  but  rapid 
increase  took  place  at  the  age  of  three.  The 
other  was  that  of  a  boy,  aged  sixteen,  whose 
tongue  hung  three  inches  below  the  chin,  was 
two  inches  and  a  half  thick,  and  filled  the 
mouth.     The  affection  had  existed  from  birth. 

In  Mirault's  case,  the  man,  aged  thirty- 
four,  had  suffered  from  infancy  ;  so  like- 
wise in  that  related  by  M.  Maurant.1  In 
other  cases  the  enlargement  is  described 
as  commencing  in  the  first  or  second 
3'ears,  when  perhaps  the  better  expression 
would  have  been,  "was  then  first  no- 
ticed ;"  for  the  tongue  is  an  organ  in 
which  hypertrophy  in  a  slight  degree 
might  be  readily  overlooked,  especially  in 
earty  life,  and  before  attempts  are  made 
at  articulation.  In  a  few  other  cases  the 
beginning  of  the  swelling  in  adults  has 
been  referred  to  salivation.  Hypertrophy 
of  the  tongue  as  seen  iu  infancy  is  con- 
genital. 

[According  to  the  investigations  of 
Wegner2  and  Virchow,  congenital  hyper- 
trophy  of  the  tongue  bears  a  close  simi- 
larity to  the  disease  known  as  elephantia- 
sis. It  begins  as  a  disease  of  the  lym- 
phatic vessels,  and  comes  properly  under 
the  head  of  lymphangioma.  In  conse- 
quence of  some  difficulty  in  the  passage 
of  lymph  from  the  tongue  the  lymphatics 
become  dilated,  and  here  and  there  large 
lymph  spaces  are  formed.  Some  of  these 
spaces  are  filled  with  lymph  corpuscles, 
while  into  others  from  time  to  time  veins 
burst  ;  the  connective  tissue  of  the  organ 
becomes  largely  increased,  while  the  mus- 
cular fibre  atrophies. 

Hypertrophy  of  the  tongue,  therefore, 
is  a  disease  which  tends  to  slowly  in- 
crease. The  crowding  which  the  enlarged 
organ  receives  from  the  mouth,  the  fold- 
ing of  the  mucous  membrane  so  as  to 
form  fissures,  and  the  injuries  received 
from  the  teeth,  cause  attacks  of  glossitis, 
each  attack  leaving  the  tongue  more  en- 
larged than  before.3 

In  cases  of  acquired  hypertrophy,  the 
disease  begins  in  an  inflammation  which 
arises  either  "spontaneously"  or  as  the 
result  of  wounds  or  mercurial  salivation, 
or  occurs  in  the  course  of  typhus,  scarlet 
fever,  etc.4 

In  the  hypertrophies  of  the  tongue  and 
lips,5  dilated  lymph  vessels  are  found, 
containing  a  fluid  similar  to  lymph,  and 

1  Journ.  de  Med.,  vol.  xv. 

[2  Langenbeck's  Archiv,  vol.  xx.,  p.  64.] 

[3  Koenig,  Lehrbuch  der  Speciellen  Chirur- 
gie,  1878.] 

[4  The  Diseases  of  the  Tongue,  Fairlie 
Clarke.] 

[5  Manual  of  Pathological  Histology,  Cornil 
and  Ranvier,  edition  1881.] 
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situated  in  the  midst  of  thickened  fibrous 

tissue.] 

The  measurement  of  the  tongue  in  the 
case  of  a  child  of  eleven,  under  the  care  of 
Dr.  Humphry,1  was  as  follows :  from  the 
upper  lip  to  its  tip,  3£  inches ;  from  the 
under  lip  to  its  tip,  1$  inch;  from  the  angle 
of  the  mouth  round  the  sides  and  tip  to  the 
opposite  angle,  6£  inches.  The  circumference 
of  the  widest  part,  which  was  about  the  mid- 
dle of  the  protruded  portion,  measured  6^ 
inches  circular  measurement ;  immediately 
within  the  lips,  5  inches.  When  drawn  into 
the  mouth  to  the  utmost  possible  extent,  the 
tongue  measured  from  the  upper  lip  to  its 
tip  2  inches.  The  organ  was  soft  and  supple, 
having  been  kept  habitually  covered  in  a  bag 
hung  from  the  head.  The  papilla?  were  greatly 
enlarged,  and  separated  by  deep  clefts,  giv- 
ing to  the  exterior  of  the  mass  a  coarsely 
granular  or  warty  appearance.  The  color  of 
the  organ  was  natural.  The  opening  of  the 
mouth  was  large,  the  lower  lip  everted,  and 
the  angles  of  the  mouth  depressed,  so  as  to 
elongate  and  give  a  peculiar  expression  to 
the  face.  The  orifices  of  the  sublingual  ducts, 
of  unusual  size,  were  situated  just  in  front  of 
the  edge  of  the  lip  ;  the  saliva  was  continually 
dribbling  from  the  end  of  the  tongue,  the 
quantity  thus  lost  amounting  during  the  day 
to  more  than  half  a  pint.  Owing  to  the  con- 
stant pressure  of  the  tongue  on  the  mental 
portion  of  the  lower  jaw,  a  curvature  had 
taken  place  in  that  bone  just  in  front  of  the 
masseter  muscles,  in  such  a  manner  that  a 
wide  interval  always  existed  between  the  in- 
cisors and  bicuspids  of  the  two  jaws.  Even 
when  the  mouth  was  closed,  that  is  to  say, 
when  the  corresponding  molar  teeth  were  in 
contact,  this  interval  between  the  incisors 
measured  nearly  two  inches,  being  increased 
by  the  horizontal  direction  which  the  inferior 
incisors  and  the  alveolar  process  of  the  lower 
jaw  had  assumed.  These  were  so  placed  as 
to  form  a  wide  channel,  in  which  the  tongue 
rested. 

Dr.  Humphry  determined  to  remove  the 
protruding  part  of  the  tongue  by  excision, 
although  he  was  aware  that  a  fatal  case  had 
occurred  elsewhere  from  this  practice.2  He 
passed  a  straight  bistoury  from  below  upwards 
through  the  organ  a  little  to  the  left  of  the 
middle  line,  and  cutting  forwards  and  out- 
wards formed  a  left  lateral  flap.  He  then 
secured  a  vessel.  Next  he  cut  across  the 
middle  of  the  tongue,  divided  the  ranine  ar- 
teries, the  movements  of  the  organ  being  still 
controlled  by  means  of  the  prolapsing  portion, 
which  was  not  quite  severed.     The  operation 

1  Med.-Chir.  Trans.,  vol.  xxxvi.,  p.  114. 

2  A  girl,  aged  fourteen,  in  whom  the  en- 
larged tongue  hung  out  of  the  mouth  three 
inches,  was  under  the  care  of  Mr.  Syme,  who 
removed  the  prolapsing  part  by  oblique  in- 
cisions meeting  at  an  angle  in  the  centre  of 
the  tongue,  and  united  in  the  middle  line  by 
sutures.  The  child  died  a  few  days  after, 
from  inflammation  and  swelling  of  the  tongue 
and  parts  about  the  larynx. 


was  completed  by  the  formation  of  an  oblique 
lateral  flap  on  the  right  side,  corresponding 
with  that  on  the  left.  The  flaps  were  ap- 
proximated so  as  to  form  a  tip,  and  maintained 
in  apposition  by  two  sutures  passing  deeply. 
The  hemorrhage  was  not  very  great,  and  the 
bleeding  vessels  were  tied  without  difficulty. 
A  good  deal  of  swelling  of  the  tongue  followed 
the  operation ;  but  under  frequent  washing 
and  fomentation  it  soon  subsided,  and  the 
wound  healed.  At  first  the  lips  could  not  be 
approximated,  and  the  thick  stump  of  a 
tongue  was  always  visible,  though  never  pro- 
truding. After  a  few  days,  however,  by 
continued  action  of  the  orbicularis  muscle, 
the  mouth  was  closed.  An  apparatus  was 
then  constructed  to  act  by  pressure  on  the 
deformed  jaw,  and  ultimately  a  result  was 
obtained  highly  creditable  to  the  operator. 

The  effect  of  continued  pressure  on  the 
enlarged  tongue  is  a  mode  of  treatment 
only  applicable  to  early  cases,  and  is  un- 
certain in  its  results.  In  a  case  under 
the  care  of  the  late  Mr.  Crosse,  the 
swelling,  partly  removed  by  this  method 
of  treatment,  soon  returned,  and  the 
relief  appears  to  have  been  imperfect. 
Some  surgeons  have  treated  such  a  case 
by  ligature  ;  but  to  this  proceeding  an 
objection  offered  itself  in  the  formation  of 
a  slough  occupying  the  anterior  part  of 
the  mouth,  and  in  the  immediate  prox- 
imity of  the  nostrils. 

The  ecraseur  is  an  instrument  generally 
unsuited  to  operations  about  the  mouth, 
fauces,  or  tongue  ;  but  may  be  advan- 
tageously used  whenever  there  is  fear  of 
uncontrollable  hemorrhage.  There  is 
this  disadvantage  attending  its  use  :  that 
as  the  chain  becomes  tightened,  it  draws 
nearer  and  nearer  to  the  limits  of  the 
disease,  so  that  when  the  operation  is 
completed  and  the  part  removed,  the  line 
of  section  will  often  be  found  in  dan- 
gerous proximity  to  the  diseased  struc- 
tures. I  think  that  the  fear  of  dangerous 
hemorrhage  is  somewhat  exaggerated, 
except  in  the  case  of  operations  performed 
at  the  root  of  the  tongue. 

["  In  estimating  these  various  plans  of 
treatment,  we  may,  I  think,  conclude  that 
pressure,  combined  with  the  use  of  astrin- 
gent solutions,  is  equal  to  the  cure  of  any 
case  that  has  not  attained  a  great  size  ; 
and  especially  if  the  organ  can  be  reduced 
into  the  mouth,  and  the  teeth  kept  in 
apposition  by  a  bandage,  a  cure  may  be 
confidently  expected  without  operation."1 

Fairiie  Clarke  gives  a  table  of  43  cases 
of  hypertrophy  of  the  tongue,  reported 
by  different  authors,  which  were  treated 
by  various  methods.  Of  these,  9  cases 
were  treated  by  compression,  or  by  com- 
pression combined  with  the  use  of  astrin- 
gents, and  are  reported  as  ';  cured." 

['  Holmes,  Surgical  Treatment  of  Children's 
Diseases.] 
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The  same  author  says,  "whether  the 
compression  is  applied  directly  to  the 
tongue,  or  immediately  by  returning  the 
organ  into  the  mouth,  and  supporting  the 
lower  jaw  with  a  bandage,  must  depend 
upon  the  circumstances  and  the  severity 
of  the  case.  If  the  former  method  is 
used,  the  best  plan  is  to  apply  a  piece  of 
lint  dipped  in  a  strong  astringent  lotion 
round  the  protruded  tongue,  and  over  this 
to  wind  a  tape  or  strips  of  adhesive  plaster. 
The  best  applications  to  use  arealum,  sul- 
phate of  copper,  or  tannin."  . 
"  If  the  case  is  suitable  for  indirect  pres- 
sure, the  best  method  is  to  have  a  calico 
or  flannel  bandage,  with  a  hole  cut  to 
receive  the  chin,  and  two  or  three  tapes 
to  secure  it  upon  the  vertex." 
"  Whatever  compressing  bandage  is  used, 
it  should  be  removed  frequently,  especially 
at  first  to  allow  the  patient  to  take  food, 
as  well  as  to  rinse  his  mouth  with  an 
emollient,  astringent,  or  refreshing  wash. " 

The  galvano-cautery  can  be  used  with 
advantage  in  all  cases  to  which  the  ecras- 
eur  is  applicable,  that  is,  in  cases  where  it 
is  only  necessary  to  cut  off  the  protruding 
mass.  One  should  be  careful  to  use  a 
large  wire,  heated  to  such  a  degree  only 
as  will  enable  it  to  cut,  or  rather  burn, 
very  slowly,  through  the  tissues.  Passing 
two  or  more  stout  pins  through  the 
tongue,  and  placing  the  loop  of  wire 
behind  the  pins,  will  prevent  the  gradual 
slipping  forward  of  the  loop  as  it  is 
tightened. 

The  following  condensed  notes  of  a 
case  of  congenital  hypertrophy  of  the 
tongue  are  taken,  with  the  permission  of 
Dr.  Henry  B.  Sands,  from  the  history  book 
of  the  New  York  Hospital.  I.  S.  T.,  aged 
3  years,  came  under  the  care  of  Dr.  Sands 
in  November,  1880,  for  the  treatment  of 
congenital  hypertrophy  of  the  tongue, 
which  had  been  aggravated  by  a  wound 
received  in  a  fall  occurring  about  one  year 
before  admission.  The  tongue  protruded 
three-quarters  of  an  inch  from  the  mouth. 
On  November  9,  with  the  galvano-cautery 
wire  loop,  Dr.  Sands  removed  one  inch  of 
the  tongue.  "  Very  little  swelling  follow- 
ed. No  hemorrhage.  Slough  disappeared 
on  the  18th.  Balance  of  tongue  nearly 
fills  the  mouth." 

The  propriety  of  operating  upon  these 
cases  during  the  first  years  of  life  is 
evident.  The  longer  an  -hypertrophied 
tongue  hangs  from  the  mouth,  the  greater 
becomes  the  deformity  of  the  teeth  and 
lower  jaw  (as  seen  in  Dr.  Humphry's  case 
reported  above).  By  an  early  operation, 
the  necessity  for  much  of  the  later  treat- 
ment may  be  avoided.] 

Acute  inflammation  oj  the  tongue, attended 
with  sudden  enlargement,  is  a  disease 
occasionally  seen.  Mr.  S.  Cooper  re- 
marks that   it  may  arise  spontaneously, 


and  without  any  apparent  cause  ;  or  else 
from  some  particular  irritation,  such  as 
that  of  mercury  or  some  poisonous  sub- 
stance. ' 

He  mentions  that,  in  the  middle  of  the 
seventeenth  century,  Schlegel,  who  was  at 
Paris,  saw  a  patient  in  salivation,  whose 
tongue  became  so  enormously  enlarged  that 
the  mouth  could  not  contain  it.  Pimprenelle, 
an  eminent  surgeon  of  the  time,  was  sent  for, 
and  amputated  one  half  of  the  organ  ;  a 
measure  which  Louis  criticizes  as  extremely 
violent. 

[Fairlie  Clarke  gives,  as  causes  of  acute 
glossitis,  an  ordinary  ll  cold  ;"  the  con- 
tact of  septic  substances,  or  of  a  tainted 
atmosphere  ;  the  taking  of  corrosive  or 
acrid  substances  into  the  mouth.  Ac- 
cording to  the  same  author,  this  affection 
sometimes  occurs  in  the  course  of  fevers 
or  eruptive  diseases. 

Cases  of  glossitis  occur  in  which  only 
one  side  of  the  tongue  is  affected. 

Dr.  Graves,  in  the  Dublin  Hospital 
Beports,  vol.  iv.,  p.  4:2,  narrates  an 
instance.  "  M.  B.,  a  medical  student, 
solicited  my  attendance.  I  found  him 
laboring  under  severe  febrile  symptoms 
of  a  week's  continuance,  ushered  in  by 
violent  rigors,  great  pain  in  the  neck  and 
occiput,  somewhat  relieved  on  the  second 
day  by  profuse  epistaxis.  The  left  half  of 
the  tongue  became  then  very  tender  and 
painful,  and  gradually  increased  in  size ; 
at  my  first  visit  it  was  enormously  swollen, 
and  nearly  filled  the  entire  cavity  of  the 
mouth,  which  could  scarcely  be  closed  on 
account  of  the  protrusion  of  the  tongue. 
The  right  half  of  the  tongue  was  per- 
fectly natural,  and  its  comparatively  di- 
minutive size  formed  a  striking  contrast 
with  that  of  the  left,  the  median  line 
forming  a  perfect  boundary  between  the 
swollen  and  the  healthy  parts.  Two  or 
three  applications  of  six  leeches  at  a  time 
to  the  inflamed  half,  part  of  which  at  my 
first  visit  appeared  on  the  verge  of  gan- 
grene, produced  a  speedy  decrease  of  the 
tumor  and  inflammation."] 

The  disease  to  which  I  now  refer,  how- 
ever, proceeds  from  occult  atmospheric 
causes.  The  swelling  is  sudden,  per- 
haps occurring  during  the  course  of  the 
night,  and  it  produces  feelings  of  threat- 
ened suffocation,  having  been  preceded 
by  loss  of  appetite  and  a  generalsensation 
of  malaise  for  a  few  days. 

The  first  case  which  came  before  my  notice 
was  that  of  a  gentleman  aged  6'0,  of  remark- 
ably abstemious  habits,  living  chiefly  on  vege- 
table diet  ;  the  second,  that  of  a  young  married 
lady  residing  in  lodgings  in  a  healthy  part  of 
London.  In  this  latter  case  the  swelling  of  the 
tongue  was  so  great  that  the  mouth  could  not 

>  Surg.  Diet.,  ed.  1S30,  p.  1102. 


ABSCESS. 


265 


be  closed  ;  the  teeth  became  coated  with  sordes, 
and  a  profuse  watery  and  highly  fetid  dis- 
charge flowed  without  intermission  for  many 
days.  The  patient  feared  to  close  her  eyes  in 
sleep ;  and  so  difficult  was  the  respiration, 
that  at  one  time  the  question  presented  itself, 
whether  it  might  not  be  necessary  to  make 
deep  incisions  into  the  swollen  organ,  or  even 
to  open  the  trachea.  However,  by  constant 
attention  to  cleanliness  and  gargling,  by  the 
local  use  of  ice,  by  supporting  the  strength 
with  wine  and  quinine,  and  the  administra- 
tion of  nourishment  by  enemata  during  a 
short  time  when  deglutition  was  impossible, 
the  swelling  subsided,  and  the  patient  recov- 
ered. For  some  weeks,  however,  she  remained 
in  an  enfeebled  state.  I  saw  about  the  same 
time  two  other  cases  in  St.  Bartholomew's 
Hospital.  In  both  the  disease  was  rapid  in 
its  course,  the  accession  lasting  but  a  few 
hours,  and  the  swelling  usually  subsiding 
within  a  week. 

But  during  the  period  of  acute  oedema 
of  the  tongue,  the  patient  may  die  suffo- 
cated ;  and  the  surgeon  should  bear  in  mind 
that  such  an  accident  may  be  prevented 
by  his  making  free  and  deep  longitudinal 
incisions  into  the  swollen  organ.  "I  have 
seen  a  patient,"  observes  Mr.  Erichsen, 
''who  was  nearly  suffocated  by  the  im- 
mense size  of  his  tongue,  relieved  at  once, 
and  get  nearly  well  in  the  course  of  a  few 
hours,  by  such  incisions."1  These  inci- 
sions should  be  made  along  the  upper, 
rather  than  the  under  surface  of  the 
tongue,  that  the  ranine  artery  be  not 
wounded  ;  and  there  is  but  one  caution  : 
the  oedema  may  so  far  involve  only  one 
side  of  the  tongue  as  to  cause  the  lower 
surface,  which  yields  the  more  readily,  to 
be  turned  directly  upivards,  in  which  case 
the  incision  made  above  passes  in  truth 
into  the  tissues  normally  inferior.  Such 
a  case  happened  in  the  ^practice  of  Mr. 
Wormald,  who  found  that,  upon  the  sub- 
sidence of  the  swelling,  the  incision  made 
above  gradually  acquired  a  directly  infe- 
rior position. 

I  have  known  tracheotomy  deemed 
necessary  in  such  a  case,  although  the 
symptoms  do  not  usually  demand  it.  The 
condition  of  the  mouth  prevents  the  ad- 
ministration of  medicines  during  the  acute 
stage.  Afterwards  we  must  be  guided  in 
the  selection  of  remedies  by  the  state  of 
the  pulse.  Should  there  be  much  fever, 
saline  and  diaphoretic  remedies  are  suit- 
able. But  more  commonly  the  indication 
is  to  support  the  strength,  by  the  admin- 
istration of  tonics,  wine,  and  nutritious 
diet.  For  the  mouth,  a  gargle  containing 
alum,  or  borax  and  honey,  or  tincture  of 
myrrh,  may  be  used  ;  and  the  surgeon  may 
give  much  relief  by  carefully  wiping  away 
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the  thick  viscid  secretion  from  the  teeth, 
and  by  touching  any  ulcerated  spots  with 
a  weak  solution  of  nitrate  of  silver. 

In  the  Museum  of  Guy's  Hospital  there 
is  a  preparation  of  a  portion  of  a  tongue, 
weighing  two  ounces  and  three  drachms, 
removed  by  ligature  by  the  late  Sir  Astley 
Cooper,  in  consequence  of  enlargement 
following  salivation  produced  by  mercurial 
medicines  in  the  treatment  of  syphilis. 
And  another  preparation  (1672)  illustrates 
the  extreme  effects  of  mercury,  namely, 
mortification  of  the  organ ;  a  result  ex- 
tremely rare,  and  due  to  the  injudicious 
and  long-continued  administration  of  this 
powerful  agent. 

Abscess. — I  have  seen  several  cases  of 
abscess  of  the  tongue. 

One  case  was  that  of  a  lady  of  middle  age 
under  the  care  of  Mr.  Stanley.  She  had  a 
firm  tumor,  the  size  of  a  large  pea,  embedded 
in  the  substance  of  the  tongue.  Considering 
the  patient's  age,  and  the  symptoms  attend- 
ing the  formation  of  the  tumor,  Mr.  Stanley 
could  not  dismiss  from  his  mind  the  idea  of 
carcinoma.  But  its  situation  in  the  middle 
of  the  substance  of  the  organ  militated  against 
that  idea.  He  made  an  incision  into  the 
mass,  and  a  small  quantity  of  healthy  pus 
escaped.  The  wound  cicatrized,  and  the  lady 
has  continued  in  good  health  ever  since. — Mr. 
Erichsen1  says,  "Abscess  of  the  tongue, 
though  rare,  occasionally  occurs.  A  boy  was 
brought  to  me  some  time  ago  with  an  elastic 
fluctuating  tumor  of  slow  growth  and  about 
the  size  of  a  small  plum,  situated  deeply  in 
the  centre  of  the  tongue.  On  puncturing  it, 
about  half  an  ounce  of  healthy  pus  was  let 
out,  after  which  the  cyst  speedily  closed." 
Other  similar  cases  are  met  with  scattered 
through  medical  literature,  and  they  show 
that  the  gland-follicles  of  the  tongue  are  lia- 
ble to  suppuration. 

[Simple  inflammation  of  the  tongue  may 
terminate  in  abscess,  or  acute  abscess  may 
be  the  result  of  wounds. 

In  these  cases,  in  addition  to  the  symp- 
toms of  ordinary  glossitis,  will  be  found 
excessive  pain  and  tension  more  or  less 
circumscribed.  AVith  the  formation  of 
matter  occur  chills.  Earby  incision  into 
the  affected  part  is,  of  course,  of  the  ut- 
most importance,  and  generally  gives 
immediate  relief.  Should  there  be  any 
question  as  to  diagnosis,  the  exploring 
needle,  or  small  trocar  will  clear  up  the 
doubt. 

A  case  of  unilateral  abscess  of  the  tongue, 
which  was  under  the  care  of  Mr.  Bellamy 
at  the  Charing-Cross  Hospital,  is  reported 
in  the  Lancet  for  1877,  page  835.  The 
patient  was  a  child,  aged  seven,  who  pre- 
sented herself  with  a  very  painful  swelling 
of  the  right  half  of  the  tone;ue.     The  swell- 
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ing  was  large  enough  to  render  protrusion 
of  the  tongue  impossible,  and  seemed  to 
have  been  caused  by  a  small  wound  of  the 
under  surface  of  the  organ.  By  the  use 
of  a  lancet  a  large  quantity  of  pus  was 
evacuated. 

"Not  infrequently  after  abscess  fistulse 
are  left  for  a  long  time,  which  lead  to  in- 
durated parts,  and  even  without  abscess  a 
fibrous  induration  of  the  tongue  has  been 
noticed  as  the  result  of  a  phlegmon."1] 

Chronic  ulceration. — "  The  mostfrequent 
forms  of  disease  in  the  tongue,"  observes 
Sir  W.  Lawrence,2  "  are,  ulceration,  gene- 
rally superficial,  sometimes  more  deeply 
seated ;  swelling  and  thickening  of  the 
mucous  membrane  ;  swelling  and  indura- 
tion of  the  substance  of  the  organ.  Ulcera- 
tion often  exists  in  conjunction  with 
swelling  of  the  mucous  membrane  and 
with  induration  of  the  lingual  substance. 
The  more  formidable  diseases  of  the  tongue 
are  syphilitic  or  cancerous  ;  the  former  be- 
ing by  far  the  most  numerous.  Disorder 
of  the  digestive  organs  is  sometimes  the 
source  of  the  mischief,  giving  rise  to 
affections  which  are  usually  superficial, 
but  sometimes  of  more  serious  character. 
When  maintained  by  imprudent  indul- 
gence in  drinking,  there  is  often  a  sore 
state  of  the  organ,  the  epithelium  being 
smooth,  reddened,  or  white  and  opaque. 
"When  the  surface  is  superficially  ulcerated, 
the  ulcerations  are  generally  small,  cir- 
cular, and  of  grayish  color ;  occasionally 
there  is  thickening  of  the  mucous  mem- 
brane, and  deeper  ulceration."  In  the 
same  volume  of  the  Medical  Gazette  (p. 
800),  Sir  W.  Lawrence  relates  some  cases 
in  illustration  of  these  points. 

A  healthy-looking  gentleman,  between  forty 
and  fifty,  who  had  always  enjoyed  excellent 
health,  but  who  had  lived  freely,  became  the 
subject  of  the  following  condition  of  the  tongue: 
the  mucous  membrane  over  the  greater  part 
of  the  organ  was  unnaturally  smooth,  more  or 
less  opaque  and  white,  here  and  there  raw, 
as  if  it  had  been  ulcerated.  It  had  been  in 
this  state,  generally  causing  much  pain,  for 
four  or  five  years.  Under  a  course  of  mild 
mercurial  medicines,  the  employment  of  tinc- 
ture of  myrrh  as  a  gargle,  and  abstinence 
from  strong  drink,  the  pain  ceased  in  a  week  ; 
and  the  general  condition  of  the  tongue  was 
improved,  although  the  surface  remained 
smooth  and  white,  but  otherwise  sound. 

A  lady,  between  fifty  and  sixty,  of  un- 
healthy appearance  and  with  a  red  pimply 
face,  who  had  often  suffered  from  disorder  of 
the  digestive  organs,  consulted  the  same  sur- 
geon for  a  disease  of  the  tongue  of  formidable 
appearance.     The  middle  and  upper  part  of 


[•  Kcenig,  Lehrbuch  der  Speciellen  Chirur- 
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2  "Clinical  Lecture,"  reported  by  Mr.  Coote, 
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the  organ  was  swollen,  and  occupied  by  a 
deep  ulcer  of  irregular  figure  and  foul  aspect. 
It  was  very  painful,  interfering  with  masti- 
cation and  articulation.  The  digestive  organs 
were  much  disturbed.  The  complaint  yielded 
speedily  and  effectually  to  simple  measures, 
regulation  of  diet  and  the  digestive  organs, 
small  doses  of  extract  of  henbane,  and  sooth- 
ing local  remedies. — Some  years  ago  a  patient, 
about  fifty  years  old,  came  from  the  country  to 
consult  Sir  W.  Lawrence.  The  man  was  of 
sallow  aspect,  and  had  lived  freely.  On  the 
upper  surface  of  the  tongue,  in  a  space  about 
an  inch  and  a  half  long  by  an  inch  wide,  the 
mucous  membrane  was  thickened,  indurated, 
and  raised  into  irregular  prominences,  which 
were  smooth  and  not  ulcerated.  The  com- 
plaint had  existed  some  months,  having  be- 
come so  painful  that  he  could  hardly  take 
food ;  washes  and  gargles  had  been  of  no 
benefit.  There  was  no  suspicion  of  syphilis 
in  this  case ;  and  the  habit  of  drinking,  es- 
pecially spirits,  sufficiently  accounted  for  the 
disease.  Sir  W.  Lawrence  prescribed  the 
compound  decoction  of  sarsaparilla  with  com- 
pound decoction  of  aloes  three  times  a  day, 
four  grains  of  the  extract  of  hyoscyamus  at 
night,  and  a  strictly  regulated  diet.  When 
again  seen  at  the  end  of  a  fortnight,  all  the 
pain  had  ceased,  and  he  could  masticate  any- 
thing. He  considered  himself  well,  and  re- 
turned to  the  country. — I  saw  a  tall,  spare- 
looking  man,  aged  sixty,  March  18th,  1860, 
in  whom  the  gums  had  shrunk  from  the  teeth, 
leaving  the  roots  denuded  to  the  alveolar  bor- 
der, and  exposing  them  to  an  accumulation 
of  tartar.  The  patient  had  lived  freely,  hav- 
ing been  a  publican.  The  whole  of  the  tongue 
was  swollen,  smooth,  and  of  glistening  red 
hue.  There  was  no  trace  of  the  papilla?,  ex- 
cept at  the  base,  where  the  papilla?  circum- 
vallatse  appeared  hypertrophied.  In  those 
situations  where  the  organ  rubbed  against 
the  exposed  and  roughened  teeth,  the  mucous 
membrane  was  white  and  thickened,  and 
seemed  to  surround  numerous  small  and  un- 
healthy-looking ulcerations.  I  directed  this 
patient  to  have  the  teeth  examined  and 
cleaned  by  a  competent  dentist ;  imposed  a 
strictly  regulated  diet,  ordered  a  gargle  con- 
taining alum,  and  occasionally  aloetic  aperi- 
ents. Considerable  improvement  took  place  ; 
but  after  a  time  the  patient  declined  to  at- 
tend to  the  strict  regimen  which  was  consid- 
ered necessary. 

This  smooth  glazed  condition  of  the 
tongue  differs  from  that  commonly  seen 
in  persons  suffering  from  chronic  dyspep- 
sia, though  habitually  abstemious.  In 
these  latter  cases,  the  mucous  membrane 
has  a  red,  uneven,  and  raw  aspect  ;  it  is 
deeply  fissured,  ulcerated  in  spots :  the 
papillae  may  be  universally  or  partially 
hypertrophied,  or  portions  may  acquire 
between  the  fissures  a  "  knobbed"  aspect. 
It  is  important  to  distinguish  these  differ- 
ent affections,  and  to  trace  the  morbid 
changes  to  their  proper  cause.  Above 
all,  it  is  necessary  to  distinguish  them  at 
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the  earliest  stacce  from  those  more  serious 
affections,  syphilis  or  cancer.  The  former 
appears  in  a  variety  of  forms,  and  under 
circumstances  perhaps  unexpected.  The 
latter,  more  delinite  in  its  symptoms,  is, 
however,  often  masked  at  its  commence- 
ment hy  circumstances  which  will  demand 
all  the  surgeon's  accuracy  of  diagnosis. 
Induration  of  the  tongue  is  said  to  he  of 
syphilitic  nature  when  it  occurs  in  the 
centre  of  the  organ,  and  to  he  of  cancer- 
ous nature  when  it  commences  at  the 
margin.  And  this  is  generally  true  ;  hut 
yet  there  may  be  an  indurated  condition 
of  the  tongue  neither  malignant  nor  sy- 
philitic. 

A  hatter,  aged  sixty-one,  of  unimpaired 
constitution,  who  had  never  had  syphilis 
since  the  age  of  eighteen,  found  that  when- 
ever he  had  been  exposed  to  the  fumes  of 
some  secret  composition  used  in  his  trade, 
the  tongue  became  sore,  cracked  and  dry, 
and  remained  so  two  or  three  days.  For  the 
last  three  years  it  had  swelled  and  become 
painful  during  the  winter  months,  but  re- 
turned to  its  natural  state  with  the  approach 
of  warm  weather.  About  four  months  before 
he  was  seen,  the  back  part  and  left  side  of 
the  tongue  swelled  up  in  an  unusual  manner, 
and  became  hard.  This  was  attended  with  a 
dull  aching  pain.  The  surface  was  uneven 
and  tuberculated,  and  presented  several  su- 
perficial ulcerations  not  extending  beyond 
the  mucous  membrane.  The  hardness  re- 
sembled that  of  scirrhus.  The  absorbent 
glands  under  the  jaw  were  not  affected. 
Iodide  of  potassium  was  tried  without  effect. 
A  course  of  mercury  was  next  administered, 
under  which  the  gums  became  sore,  and  the 
organ  recovered  so  much  of  its  normal  char- 
acter that  the  patient  was  pronounced  con- 
valescent. 

[This  lesion  has  been  carefully  studied 
during  the  last  few  years  onhy,  and  even 
now  the  difficulty,  in  some  cases  of  this 
character,  of  making  a  positive  diagnosis, 
is  acknowledged  by  the  most  experienced. 
Two  classes  of  patients  are  met  with  : 
first,  those  who,  having  already  marked 
symptoms  of  tuberculosis  in  other  organs, 
as  in  the.lungs  or  larynx,  develop  an  ulcer- 
ation upon  the  tongue  of  the  same  nature; 
and  second,  those  in  whom  the  first  ap- 
pearance of  tubercle  is  in  the  tongue.  In 
the  second  class  of  cases  the  difficulty  of 
diagnosis  may  be  so  great  that  the  char- 
acter of  the  disease  cannot  be  decided 
upon  without  the  aid  of  the  microscope. 
In  a  doubtful  case  this  means  of  arriving 
at  a  positive  conclusion  should  always  be 
made  use  of,  a  small  portion  of  the  edge  or 
surface  of  the  ulcer  being  removed  and 
submitted  to  a  careful  microscopic  exami- 
nation.    For,  as  Nedopil1  says,  while  a 

['  Dr.  M.  Nedopil,  in  Langenbeck's  Archiv, 
vol.  xx.     For  a  description  of  this  disease, 


fewdays  of  energetic  treatment  will  serve 
to  make  clear  the  character  of  a  syphilids 
ulceration,  yet  if  the  ulceration  proves 
not  to  be  syphilitic,  one  may  still  have  to 
decide  as  to  whether  it  be  epitheliomatous 
or  tuberculous. 

Before  ulceration  has  begun,  yellowish, 
clearly  defined,  slightly  prominent  points 
of  the  size  of  a  pin's-head  can  be  recog- 
nized on  the  surface  of  the  tongue.  These 
points  may  be  spread  out  so'as  to  form 
patches,  or  massed  together  so  as  to  form 
a  firm  swelling.  After  a  few  days  the 
epithelium  separates,  leaving  an  ulcerated 
surface,  on  which  may  be  seen  the  single 
points  of  tubercle,  with  granulation  tissue 
between  and  around  them.  Often,  at  the 
beginning,  several  small  ulcers  form, 
which  rapidly  unite  in  a  single  one. 

The  tuberculous  ulcer  is  generally  su- 
perficial, with  a  nearly  smooth,  red  sur- 
face. When  deep,  as  it  may  be,  it  has  a 
grayish-yellow  color.  The  base  is  only 
slightly  indurated.  About  the  ulcer  the 
mucous  membrane  is  red,  swollen,  and 
marked  with  yellowish  points  or  patches. 
While  the  upper  surface  and  borders  of 
the  tongue  near  the  tips  are  the  parts 
generally  affected,  the  ulcer  may  occur  at 
any  part  of  this  organ,  and  may  spread 
so  as  to  involve  the  palate  or  tonsil.  Pain 
is  generally  very  great,  and  is  much  in- 
creased by  the  passage  of  food  and  the 
rubbing  of  the  teeth. "  As  a  rule  the  sub- 
maxillary glands  are  not  affected,  but 
when  the  ulcer  has  existed  for  a  long  time 
they  may  become  both  enlarged  and  pain- 
ful. The  ulcer  may  heal  at  one  point, 
Avhile  it  spreads  at  another,  and  in  gene- 
ral it  spreads  more  slowly  than  epithelio- 
ma. The  extreme  pain  and  difficulty  of 
swallowing  sufficient  nourishment  call  for 
active  treatment  in  these  cases.  Morphine 
sprinkled  upon  the  surface  gives  tempo- 
rary relief  from  pain,  and  iodoform  and 
other  cleansing  agents  may  be  used. 
Early  excision  of  the  diseased  part  is 
doubtless  the  best  treatment.  The  wound 
left  heals  readily,  and  though  the  patient 
cannot  be  expected  to  overcome  the  gene- 
ral diathesis,  yet  he  may,  through  opera- 
tion, be  spared  much  pain,  and  life  may 
be  prolonged.  After  excision,  the  edges 
of  the  wound  should  be  brought  together 
with  stitches.  Nedopil  reports  four  cases 
of  tuberculous  ulcer  of  the  tongue  treated 
by  excision  at  Billroth's  clinic.  In  all,  the 
disease  was  supposed  to  be  epithelioma, 
but  a  microscopic  examination  made  after 
operation  showed  the  true  character  of 
the  ulceration.  The  edges  of  the  wounds, 
brought  together  with  stitches,  united  in 
all  the  cases  from  three  to  five  days.] 

the  writer  is  also  indebted  to  Kcenig,  Lehr- 
buch  der  Speciellen  Chirurgie,  and  to  Follin 
and  Duplay,  Pathologie  Exteme.] 
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Noevus  of  the  tongue. — 

On  March  15th,  1852,  I  saw  a  private  pa- 
tient under  the  care  of  Sir  W.  Lawrence,  suf- 
fering from  congenital  venous  swelling  in- 
volving the  right  border  of  the  tongue.  The 
part  had  a  livid-blue  color,  with  rounded 
and  irregular  surface,  marked  by  large  tor- 
tuous veins.  Sir  W.  Lawrence  made  an  in- 
cision into  it,  and  evacuated  a  quantity  of 
fluid  venous  blood,  by  which  the  bulk  of  the 
tumor  entirely  disappeared.  A  ligature  was 
then  applied  to  arrest  the  hemorrhage,  when 
there  was  renewal  of  the  swelling  to  even  a 
greater  extent  than  before.  The  venous 
trunks  still  communicated  one  with  another. 
Ultimately  the  case  did  well. — A  student  at 
St.  Bartholomew's  Hospital  showed  me  in 
1853,  on  his  own  person,  a  large  congenital 
venous  nsevus  of  the  tongue,  occupying  its 
right  half,  including  both  upper  and  under 
surface.  At  one  time  it  used  to  bleed ;  but 
it  had  long  ceased  to  cause  him  inconvenience, 
and  had  been  stationary  for  many  years. 
Bearing  in  mind  the  fact  that  naevi  may  first 
become  stationary  during  the  growth  of  the 
body,  and  ultimately  disappear,  I  recom- 
mended this  gentleman  to  let  the  disease 
take  its  course  ;  and  I  was  strengthened  in 
this  opinion  by  the  remembrance  of  an  ex- 
amination made  of  a  similar  nsevus  removed 
from  the  anterior  part  of  the  abdomen  of  a 
young  gentleman  of  about  twenty,  in  whom 
it  was  found  that  the  venous  swellings  were 
undergoing  a  process  of  atheromatous  or  fatty 
degeneration,  and  that  no  further  enlarge- 
ment was,  under  ordinary  circumstances,  to 
be  feared. 

There  is  difficulty  in  the  treatment  of 
such  an  affection  if  the  growth  can  be  nei- 
ther tied  with  a  ligature  nor  extirpated  by 
the  knife.  An  organ  so  movable  and 
highly  sensitive  as  the  tongue  does  not 
well  bear  the  application  of  powerful  caus- 
tics in  any  form  ;  and  proceedings  which 
are  practicable  in  other  parts  of  the  bod}r 
are  counter-indicated,  both  on  account  of 
the  oedema  to  which  they  may  give  rise, 
and  the  subsequent  pain  and  difficulty  of 
deglutition.  Fortunately,  nam  of  "the 
tongue  are  uncommon,  and  do  not  usually 
acquire  great  magnitude.  When  extirpa- 
tion is  thought  right,  the  surgeon  may  re- 
member that  the  hemorrhage,  though  pro- 
fuse, may  be  generally  controlled  by  ice. 
When  the  ligature  is  to  be  applied,  it  is 
usually  introduced  by  a  strong  curved  nee- 
dle; the  tongue  being  drawn  forward  by 
an  assistant,  who  holds  the  organ,  covered 
at  the  front  part  by  a  towel,  between  the 
thumb  and  forefinger  of  the  right  hand. 
No  instrument  can  press  and  hold  the 
tongue  with  the  same  certainty  as  the 
human  hand. 

[A  very  certain  method  (one  now  gen- 
erally adopted)  of  controlling  the  tongue, 
is  to  pass  a  long  and  strong  ligature 
through  it.     The  two  ends  of  the  ligature 


are  then  brought  out  of  the  mouth  and 
tied  together.  By  dragging  upon  this 
ligature,  one  can  place  and  hold  the 
tongue  in  any  desired  position.] 

On  May  17,  1847,  Sir  W.  Lawrence  removed 
a  small  vascular  tumor  of  the  tongue  from  a 
young  lady  aged  nineteen.  She  had  pre- 
viously had  removed  a  vascular  tumor  from 
the  gum  of  the  lower  jaw  opposite  the  incisor 
teeth,  one  of  which  had  been  extracted.  On 
microscopical  examination  of  the  extirpated 
parts,  I  found  that  the  papilla?  of  the  tongue, 
about  the  centre  of  the  tumor,  were  hyper- 
trophied  and  agglutinated  into  a  prominent 
and  flat-surfaced  mass  of  whitish  color.  It 
was  composed  of  white  fibrous  tissue,  of 
stringy,  fibrous  matter,  and  of  an  immense 
quantity  of  mucus  and  of  epithelial  cells.  It 
seemed,  upon  section,  as  if  the  follicular  por- 
tion of  the  mucous  membrane  was  much  en- 
larged and  hypertrophied,  and  covered  by 
altered  and  thickened  papillae. 

Mr.  Paget  says,  "In  the  Museum  of 
the  Middlesex  Hospital  is  a  fatty  tumor, 
one  and  a  half  inches  long,  which  was 
removed  from  beneath  the  tongue,  where 
it  looked  like  a  ranula  ;  and  in  the  Col- 
lege Museum,  No.  190,  is  one  taken  from 
the  substance  of  the  tongue."  This  sur- 
geon also  states  that  he  removed  an  oval 
bilobed  tumor,  about  half  an  inch  in  di- 
ameter, from  the  tongue  of  a  young  man, 
from  the  substance  of  which,  near  its 
apex,  it  had  been  growing  for  three  years. 
It  was  firmer  than  most  others  of  a  simi- 
lar kind,  yet  succulent,  and  formed  of  an 
obscurely  filamentous  tissue,  abundantly 
nucleated.1 

[Simple  warty  growths  are  met  with, 
though  rarely,  on  the  surface  of  the 
tongue.  The  case  of  an  infant,  one 
3rear  old,  is  reported  by  Mr.  Bryant,2 
where  a  large  part  of  one  half  of  the 
tongue  was  covered  by  simple  warts. 
They  were  destroyed  with  nitrate  of  sil- 
ver. They  may  be  also  well  treated  by 
being  thoroughly  cut  away. 

Fairlie  Clarke3  says  that  "  polypi"  may 
occur  upon  any  part  of  the  dorsum  lin- 
guae, the  usual  seat  being  about  the  mid- 
dle third,  where  the  filiform  papillae  are 
most  highly  developed.  The  same  au- 
thor quotes,  and  refers  to,  a  number  of 
cases  of  tumors  of  the  tongue  reported  by 
different  writers. 

Fatty  tumors  of  the  tongue  are  rare, 
but  few  cases  having  been  noted.  Their 
general  characteristics  are  those  of  fatty 
tumors  found  in  other  parts.  Some- 
times sessile,  they  are  more  often  pedun- 
culated, and  var}-  in  size  from  that  of  a 


'  Surg.  Path.,  vol.  ii.,  pp.  98,  119. 
[2  British  Med.  Journal,  May  16,  1863.] 
[3  American  Journ.  of  Med.  Sciences,  April, 
1872.] 
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Fibromata  of  the  tongue  arc  also  rare. 
These  tumors  may  be  congenital,  but 
more  frequently  develop  in  adults.  Their 
situation  is  variable,  having  been  some- 
times found  on  the  surface,  sometimes  in 
the  substance,  of  the  tongue.  In  most 
reported  cases  the  disease  was  situated 
on  the  anterior  portion  of  the  dorsum. 
Dr.  J.  H.  Pooley1  reports  the  case  of  a 
young  lady  aged  23,  from  whose  tongue  he 
removed  a  large  fibrous  tumor  with  the 
ecraseur.  The  tumor  had  existed  for  a 
little  more  than  a  year,  was  situated  far 
back  on  the  dorsum  of  the  tongue,  and 
interfered  with  respiration  and  degluti- 
tion. Frequent  and  severe  hemorrhages 
occurred,  due  to  fissures  which  extended 
through  the  mucous  membrane  covering 
the  growth.  "  The  tumor  was  as  large  as 
a  bantam's  egg,  perfectly  spherical  in 
form,  with  a  pedicle  an  inch  in  diameter." 
Superficial  ulceration  may  occur  on  the 
surface  of  fibromata,  but  hemorrhage  is 
not  a  usual  accompaniment. 

These  solid  tumors  may  be  treated,  ac- 
cording to  their  situation  and  form,  by  ex- 
cision, ligature,  or  ecraseur.  The  galvauo- 
cautery  would  recommend  itself  in  proper 
cases,  that  is,  where  the  tumor  is  pedun- 
culated and  likely  to  be  troublesome  from 
hemorrhage. 

Besides  the  cold  abscess,  atheromatous, 
hydatid,  and  simple  cysts  are  found  on  or 
in  the  tongue.  Their  usual  situation  is  at 
the  base  of  the  tongue,  where  the  glandu- 
lar element  is  most  abundant.  While 
generally  small,  they  may  attain  such  a 
size  as  to  cause  great  inconvenience,  and 
even  threaten  life  bjr  interfering  with 
respiration  and  swallowing.  Cystic  tu- 
mors may  be  treated  by  simple  puncture, 
followed  by  injection  of  iodine,  or  they 
may  be  completely  or  partly  excised.  A 
portion  of  the  cyst-wall  may  be  cut  away, 
and  the  open  sac  then  cauterized  as  often 
as  may  be  necessary. 

Vascular  tumors  of  the  tongue  may  be 
either  ancurismal  or  erectile.  Colomb2 
describes  a  case  of  true  aneurism  which 
was  situated  on  the  dorsum  of  the  pa- 
tient's tongue,  about  the  middle.  It  had 
the  size  of  a  "nut,"  was  soft,  circum- 
scribed, pulsated,  and  increased  notably 
when  the  patient  spoke  or  made  any  ef- 
fort. He  treated  it  by  passing  a  deep 
ligature  so  as  to  constrict  the  artery 
which  entered  the  tumor,  and  another 
around  the  vessel  which  left  it.  The  sac 
was  then  opened  and  the  clots  turned  out. 
The  cure  was  complete. 

Another  case  is  reported  by  John  Gay, 
in  the  Lancet  for  1874,  vol.  ii.,  p.  269. 

[*  American  Journal  of  Med.  Sciences,  April, 
1872.] 

[2  Quoted  in  the  Nouveau  Dictionnaire  de 
Medecine.] 


A  diffuse  aneurism  may  be  the  result  of 
a  wound  of  the  tongue  which  involves  an 
nrtery.  It  appears  as  an  indolent,  poorly- 
circumscribcd  swelling,  with  a  character- 
istic thrill.  Maisonneuve  treated  such  a 
case  with  success,  by  enlarging  the  wound 
and  tying  the  vessel.  One  might  apply 
pressure  by  means  of  a  metallic  suture 
passed  deepty  through  the  substance  of 
the  tongue.  If  these  means  failed,  one 
could  resort  to  ligature  of  the  lingual 
above  the  hyoid  bone. 

Of  the  vascular  tumors,  the  nsevus,  or 
erectile  tumor,  is  the  most  common  ;  usu- 
ally congenital,  it  may  appear  at  a  period 
more  or  less  remote  from  birth.  Fre- 
quently other  tumors  of  a  similar  nature 
are  situated  in  the  neighborhood,  upon 
the  lips,  cheek,  or  neck.  Erectile  tumors 
of  the  tongue  have  the  same  anatomical 
peculiarities  as  erectile  tumors  situated 
elsewhere. 

The  following  are  the  different  methods 
of  treatment  which  have  been  adopted  : 
1.  Cauterization  by  means  of  needles  heat- 
ed to  a  white  heat  and  thrust  into  the 
tumor.  2.  Extirpation,  the  preferable 
method  if  the  disease  is  superficial,  cir- 
cumscribed, and  accessible.  3.  Ligature, 
either  single  or  multiple,  according  to  the 
size  and  shape  of  the  tumor.  If  the  tu- 
mor be  accompanied  by  similar  growths 
upon  neighboring  parts,  perhaps  it  is  more 
prudent  not  to  interfere  with  it,  unless 
it  be  well  circumscribed. 

(For  much  of  the  above  in  regard  to 
tumors  of  the  tongue  I  am  indebted  to 
Follin  and  Duplay,  Pathologic  Externe, 
1875.)] 

Banula  is  a  fluctuating,  semi-transpa- 
rent, livid-blue  swelling,  situated  under 
the  tongue,  and  is  commonly  described  as  a 
dilatation  of  the  duct  of  the  submaxillary 
gland  (Wharton's  duct).  Doubts  are  now 
entertained  by  many  authors  of  the  accu- 
racy of  this  description,  and  Mr.  Erichsen 
questions  how  so  small  a  duct  can  be  di- 
lated to  so  large  a  size  as  is  occasionally  at- 
tained by  these  tumors.  This  doubt,  how- 
ever, disappears  when  one  reflects  upon 
the  enormous  size  which  the  minute  ducts 
of  the  mammary  gland  may  attain  in 
sero-cystic  sarcoma. 

In  one  case  of  ranula  under  the  cave  of  Sir 
W.  Lawrence,  the  little  finger  could  be  in- 
serted for  a  short  distance  into  a  cylindrical 
tube,  pursuing  the  normal  course  towards  the 
gland.  And  in  another  case  under  my  care, 
the  patient,  a  domestic  servant,  presented 
herself  with  a  hard  swelling  near  the  frsenum 
linguae,  which  had  been  pronounced  "a  can- 
cer." Upon  examination,  I  detected  in  Whar- 
ton's duct  one  of  those  phosphatic  concretions, 
about  the  size  of  a  pea,  common  to  the  ducts 
of  the  salivary  glands  ;  it  was  removed  with 
ease,  and  the  patient  recovered  in  a  few  days. 
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But  cysts  may  form  in  the  floor  of  the 
mouth  from  any  of  the  causes  which  lead 
to  the  development  of  cysts  in  other  parts 
of  the  body. 

Many  years  ago  Sir  W.  Lawrence  requested 
me  to  give  him  assistance  in  the  following 
operation  :  A  young  lady  had  a  swelling  on 
the  floor  of  the  mouth.  It  was  firmer  and 
more  solid  than  the  common  ranula.  Sir  W. 
Lawrence  made  an  incision  through  the  mu- 
cous membrane,  and  endeavored  to  extirpate  j 
the  cyst  entire ;  but  finding  it  too  large,  he 
made  an  incision  into  it,  and,  with  the  han- 
dle of  the  scalpel,  took  out  a  quantity  of 
thick  matter,  of  the  consistence  of  putty.  He 
then  removed  the  entire  cyst,  which  was  but 
loosely  attached  to  the  surrounding  parts. 
The  patient  recovered. 

Then  we  meet  with  other  cases  in  which 
a  cyst,  containing  a  fluid  of  watery  con- 
sistence, extends  from  the  floor  of  the 
mouth  under  the  steruo-mastoid  muscle 
to  the  middle  of  the  neck.  Such  a  tumor 
can  scarcely  be  regarded  as  an  enlarge- 
ment of  Wharton's  duct.  The  proper 
conclusion  seems  to  be,  that  cysts  may 
form  in  this  situation  from  four  sources. 
First,  dilatation  of  Wharton's  duct.  Sec- 
ondly, dilatation  of  one  of  the  sublingual 
ducts.  Thirdly,  dilatation  of  a  mucous 
follicle.  Fourthly,  dilatation  of  a  bursa 
mucosa,  said  to  exist  on  the  outer  surface 
of  the  genio-hyoglossus  muscle.  The 
contents  of  a  dilated  Wharton's  duct  are 
a  perfectly  clear  and  thick  albuminous 
fluid  of  the  consistence  of  white-of-egg  ; 
occasionally  we  meet  with  phosphatic  con- 
cretions. An  enlarged  mucous  follicle  is  fill- 
ed with  a  puttj^-like  substance  consisting 
of  epithelial  cells  filled  with  granular  fat. 
An  enlarged  bursa,  which  may  extend 
down  the  neck,  contains  a  clear  serous 
fluid,  in  which  blood -discs  may  be  from 
time  to  time  detected  in  various  quanti- 
ties. I  have  no  information  respecting 
dilatation  of  the  sublingual  ducts. 

The  mode  of  treatment  varies  in  these 
different  forms.  In  the  first  case,  the 
most  prominent  part  should  be  seized 
with  a  pair  of  sharp-pointed  forceps,  and 
cut  away  with  scissors.  The  interior 
may  then  be  rubbed  with  nitrate  of  silver. 
The  duct  will  contract  to  its  normal  size. 
In  cases  of  cysts  containing  putty-like 
matter,  the  cyst,  which  is  generally  but 
loosely  attached,  should  be  dissected  out 
entire.  And  in  the  case  of  the  enlarged 
bursa,  the  fluid  may  be  evacuated  by  a 
trocar,  and  a  solution  of  iodine  then  in- 
jected ;  or  the  cyst  may  be  travei-sed  by  a 
seton,  so  as  to  excite  inflammation,  and 
its  subsequent  oblitei-ation.  Mr.  Skey 
employs  a  single  silken  thread  passed 
through  the  floor  of  the  mouth  to  the 
most  depending  part  of  the  cyst  ;  and  I 
have  seen  benefit  result  from  this  treat- 
ment. 


[It  is  still  customary  to  speak  of  several 
different  kinds  of  sublingual  cysts  under 
the  general  name  of  ranula.  The  cus- 
tom is  an  unfortunate  one,  as  it  is  based 
upon  no  good  anatomical  or  pathological 
grounds,  the  origin  of  these  different  kinds 
of  cysts  being  very  dissimilar. 

Labbe1  divides  ranulas  into  two  general 
classes,  namely,  true,  or  salivary  ranulas, 
and  false  ranulas. 

Salivary  ranulas  he  divides  into  two 
classes :  first,  those  which  are  developed 
in  the  small  glands,  which  together  form 
the  sublingual  gland,  or  in  their  excre- 
tory ducts  ;  and  second,  those  which  are 
formed  by  the  dilatation  of  AVharton's 
duct. 

Under  the  name  of  false  ranula,  the 
same  author  places  the  sanguineous,  der- 
moid and  hydatid  cysts  which  occur  in 
the  floor  of  the  mouth  in  the  usual  situa- 
tion of  the  ordinary  ranula.  This  classi- 
fication is  certainly  as  good  as  any  that 
has  been  proposed. 

It  is  generally  conceded  now,  that  in 
the  large  majorit}'  of  cases  ranula  is  due 
to  the  obstruction  and  dilatation  of  one 
or  more  of  the  excretory  ducts  of  the  sub- 
lingual gland.  Such  is  the  origin  of  the 
thin-walled,  elongated,  semi-transparent 
tumor,  extending  from  near  the  frEenum 
linguce  backwards  under  the  edge  of  the 
tongue.  With  a  fine  probe  Wharton's 
duct  may  be  traced  lying  upon  the  cyst, 
but  otherwise  this  duct  has  no  connection 
with  it. 

Wharton's  duct  may  become  obstructed 
by  a  calculus,  by  a  foreign  body  which 
has  entered  its  orifice,  or  by  a  closure  of 
its  orifice  from  inflammatoiw  action.  In 
such  a  case,  the  duct  becomes  dilated  so 
as  to  form  a  tumor,  sometimes  of  consid- 
erable size. 

A  swollen  condition  of  the  submaxillary 
gland  is  then  almost  always  noticed.  The 
duct  will  also  be  found  impermeable  on 
using  a  fine  probe,  and  saliva  will  not 
flow  from  its  orifice  as  when  it  is  unob- 
structed. This  may  be  tested  by  apply- 
ing salt  to  the  tongue,  which,  when  the 
duct  is  unaffected,  will  stimulate  the  flow 
of  saliva  from  it. 

The  dermoid  cyst  found  under  the 
tongue  has  contents  similar  to  those  of 
dermoid  cysts  found  in  other  situations. 
The  walls  are  opaque,  resisting,  and  not 
often  fluctuating. 

The  sanguineous  cyst  found  in  the  floor 
of  the  mouth  depends  for  its  existence  on 
the  presence  of  an  erectile  tumor.  It  is 
violet-colored,2  diminishes  in  size  under 
pressure,  and  increases  during  muscular 
efforts.     It  is  formed  by  the  rupture  or 

['  Lemons    de    Clinique    Chirurgicale,    par 
Leon  Labbe,  Paris,  1876.] 
[2  Labbe,  op.  cit.] 
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ulceration  of  a  vein,  the  blood  escaping 
into  the  tissues,  or  a  vein  may  become  so 
dilated  as  to  form  a  cystic  tumor. 

Labbe  refers  to  two  cases  of  hydatid 
cysts  presenting  the  appearance  of  ranula.  j 

In  Gosselin's  case,  one  of  the  two  re-  \ 
ferred  to,  the  wall  of  the  cyst  was  found  i 
to  be  thicker  than  that  of  the  ordinary  | 
ranula.     The  true  origin  of  the  cyst  was 
discovered  only  after  operation,  by  micro- 
scopic examination  of  the  contents. 

The  ordinary  ranula,  which  is  formed 
by  the  dilation  of  an  excretory  sublingual 
duct,  is  best  treated  by  cutting  away  a 
good  piece  of  the  wall  and  applying  caus- 
tics or  other  irritating  agents  to  the  in- 
ner surface.  The  result  to  be  desired  in 
these  cases  is  always  the  destruction  of  the 
secreting  surface.  If  a  small  opening  is 
made  through  the  wall,  and  nothing  else 
done,  the  opening  will  soon  close  and  the 
cyst  refill. 

The  treatment  of  cysts  depending  upon 
an  obstruction  in  Wharton's  duct  natur- 
ally consists  in  the  relief  of  the  obstruc- 
tion, either  removing  a  calculus  if  it  ex- 
ists, or  opening  into  the  duct  behind  the 
obstacle.  In  either  case  the  cyst  empties 
itself  through  the  opening  made,  and  a 
permanent  fistula  remains,  which  serves 
the  purpose  of  the  natural  opening. 

According  to  Labbe,  the  best  method  of 
treating  the  sanguineous  cyst  is  to  make 
use  of  injections  of  perchloride  of  iron. 

Dermoid  and  hydatid  cysts  require  the 
same  treatment  as  the  common  ranula, 
namely,  free  incision  and  removal  of  the 
contents,  with  such  subsequent  treatment 
of  the  interior  of  the  sac  as  will  insure  an 
obliteration  of  the  cavity.  Of  course 
when  the  size  and  relations  of  such  cjrsts 
permit  of  their  complete  removal,  such  is 
the  proper  treatment. 

Many  authors  state  that  Fleischmamrs 
bursa  frequently  does  not  exist  at  all. 
Follin  and  Duplay  say  that  when  dis- 
tended with  fluid,  this  bursa  forms  a  tu- 
mor similar  to  an  ordinary  ranula,  and  is 
to  be  distinguished  from  it  only  by  its 
more  median  position,  and  by  the  greater 
thickness  of  the  cyst  wall.  The  treat- 
ment is  the  same  as  that  of  the  common 
ranula.] 

The  tongue  is  subject  to  injuries  of 
various  kinds  ;  the  most  common  of  which 
are  those  inflicted  by  the  teeth  in  the  con- 
vulsive fits  of  epilepsy.  There  are  in- 
stances known  where  a  portion  of  the 
organ  has  been  completely  severed  by  the 
spasmodic  closure  of  the  mouth  ;  but  the 
injury  is  rarely  of  a  nature  to  require  a 
suture.  Wounds  heal  very  readily  ;  and 
a  foreign  body,  however  small,  is  irritating 
to  the  mouth.  But  a  suture  may,  if 
necessary,  be  applied.  In  the  Museum 
of  Guy's  Hospital  there   is  a  specimen 


(1074)  showing  a  piece  of  tobacco-pipe 
embedded  in  the  substance  of  the  tongue  ; 
the  soft  parts  bad  closed  over  it,  so  that 
its  presence  was  not  readily  detected 
during  life.  Frequent  hemorrhages  en- 
sued ;  and  the  case  proved  ultimately 
fatal.  Fatal  hemorrhage  rarely  occurs 
from  a  simple  wound  of  the  tongue.  The 
bleeding  generally  ceases  upon  the  appli- 
cation of  ice. 

Ligature  of  the  lingual  artery  above 
the  great  cornu  of  the  os  hyoides  in  the 
neck,  for  the  purpose  of  controlling  hem- 
orrhage from  the  ranine  artery,  is  recom- 
mended, but  is  rarely  required. 

[When  a  foreign  body  has  been  buried 
for  a  length  of  time  in  the  substance  of 
the  tongue,  a  small  opening  is  always  to 
be  found,  which  gives  vent  to  a  variable 
quantity  of  serous,  or  sero-purulent  fluid. 
If  a  probe  is  passed  into  this  opening,  the 
presence  of  the  foreign  body  may  be  de- 
termined.    (Follin  and  Duplay.)  j 

Syphilitic  affections  of  the  tongue  are 
mostly  ulcerative,  and  combined  with 
secondary  symptoms  in  other  parts  of  the 
body.  The  most  common  sequence  of 
symptoms  is  an  indurated  primary  chan- 
cre, followed  by  glandular  enlargement 
in  the  groin,  syphilitic  lepra,  ulceration 
of  the  tonsils,  soft  palate,  and  tongue,  and 
iritis.  But  ulceration  of  the  tongue,  as 
well  as  the  other  forms  of  constitutional 
syphilis,  may  follow  any  variety  of  pri- 
mary sore.  Syphilitic  induration  of  the 
tongue  may  ocGur  alone,  in  which  case  it 
has  been  mistaken  for  cancer.  The  diag- 
nosis is  not  always  easy. 

A  female,  aged  thirty,  servant  in  a  family 
of  respectability,  presented  herself  at  the  hos- 
pital, with  a  foul  ulcer  of  the  tongue  on  a  hard 
base,  situated  between  the  middle  line  and 
the  edge  of  the  organ,  midway  between  the 
base  and  the  apex.  It  had  existed  three 
months  ;  there  were  no  other  symptoms. 
After  due  consideration,  it  was  thought  that 
the  disease  was  syphilitic  ;  and  she  was  put 
upon  the  proper  remedies,  namely,  two  grains 
and  a  half  of  mercury  and  chalk  three  times 
a  day,  when  the  ulcer  healed,  and  the  indu- 
ration disappeared.  We  then  learned  that 
the  patient  had  suffered  from  syphilis,  under 
peculiar  circumstances,  which  it  is  unneces- 
sary here  to  relate. 

A  gentleman,  aged  forty-five,  consulted  Sir 
W.  Lawrence  with  an  indurated  knot  the 
size  of  a  sixpence  on  the  middle  of  the  dor- 
sum of  the  tongue.  It  had  resisted  common 
treatment,  but  yielded  to  a  slight  mercurial 
course.  No  other  constitutional  symptom  of 
syphilis  was  present,  and  the  primary  sore, 
which  was  little  more  than  an  excoriation, 
had  happened  eight  months  before. 

From  the  upper  surface  of  the  tongue 
there  ma}r  project  a  mass  of  hypertrophied 
epithelium,  which,  blended  together,  con- 
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stitutes  a  mass  analogous  to  the  raucous 
tubercle  commonly  seen  about  the  scro- 
tum, the  vulva,  or  anus.  For  the  treat- 
ment of  syphilitic  affections  the  reader  is 
referred  to  the  proper  section. 

[The  hard  chancre  occurs  but  rarely 
upon  the  tongue.  According  to  Founder, 
out  of  824  cases  of  chancre,  in  only  three 
was  the  sore  found  upon  the  tongue. 
"When  it  exists  in  this  situation  it  is  found 
at  the  tip  of  the  organ  or  on  its  lateral 
margin  near  the  tip.  It  is  always  sin- 
gle. The  ulceration  is  about  the  size  of  a 
pea,  sharply  circumscribed,  and  with  an 
indurated  base.  The  surface  is  smooth, 
raw,  slightly  elevated,  and  highly  vascu- 
lar. The  lymphatic  glands  beneath  the 
jaw  are  found  enlarged. 

The  most  common  syphilitic  lesion  of 
the  tongue  is  the  mucous  patch.  "  Their 
most  characteristic  feature  is  the  grayish- 
white  color,  appearing  as  if  they  had  been 
pencilled  over  with  a  crayon  of  nitrate1,  of 
silver."1  Mucous  patches  of  the  tongue 
are  situated,  as  a  ruie,  upon  the  sides  or 
dorsum  of  that  organ.  When  situated 
upon  the  sides  they  are  most  liable  to  be- 
come ulcerated  from  the  irritation  of 
teeth,  pipes,  etc.  These  ulcerations,  gen- 
erally multiple,  are  irregular  in  outline 
and  covered  with  a  characteristic  white 
pellicle.  The  usual  occurrence  at  the 
same  time  of  syphilitic  lesions  at  other 
parts  generally  renders  the  diagnosis  easy. 

Founder2  divides  the  new  formations 
which  appear  in  the  tertiary  stage  of 
syphilis  into  scleroses  and  gummata. 
Sclerosis  is  usually  developed  near  the 
median  line,  and  always  on  the  upper 
surface  of  the  tongue,  and  may  be  super- 
ficial or  deep. 

Superficial  sclerosis  involves  the  mucous 
membrane  only,  produces  an  induration 
of  that  tissue,  which  may  be  circumscribed 
or  diffuse,  and  which  ulcerates  only  as  the 
result  of  some  injury  or  irritation. 

Deep  sclerosis  involves  the  muscular  as 
well  as  the  mucous  tissue.  The  indura- 
tion is  deep  and  cartilaginous.  Ulceration 
may  result,  as  in  the  superficial  variety, 
from  injuries  produced  by  the  teeth,  by 
tobacco,  or  by  other  irritants.3 

Gummata,  which  belong  to  late  develop- 
ments of  syphilis,  are  new  formations 
which  have  a  strong  tendency  to  break 
down  and  ulcerate.  They  may  be  either 
superficial  or  deep.  They  begin  as  hard 
nodules,  usually  multiple,  and  are  always 
upon  the  upper  surface  of  the  tongue. 
The  process  of  degeneration  begins  in  the 

[J  Venereal  Diseases,  Burnstead  and  Tay- 
lor, 1879,  p.  588.] 

[2  Sur  la  glossite  interstitielle  Syphilitique, 
Paris,  1876.] 

[3  Venereal  Diseases,  Burnstead  and  Tay- 
lor, 1879,  p.  593.] 


centre,  and  progresses  rapidly  till  the  mu- 
cous membrane  is  broken  through,  leav- 
ing deep  ulcerations  with  sloughy  walls, 
and  surrounded  by  indurated  borders. 

The  difficulty  of  distinguishing  between 
tumors  and  ulcers  of  the  tongue  of  a  syph- 
ilitic nature,  and  those  due  to  cancer,  is 
often  very  great.  The  following  differ- 
ences are  those  especially  noted  by  the 
authors  given  below  : — ' 

The  syphilitic  lesion  usually  appears 
before  the  age  of  forty. 

The  cancerous  after  that  age  or  late  in 
life. 

Syphilitic  tumors  are  slow  in  formation, 
have  a  chronic  course,  and  do  not  give 
rise  to  much  pain. 

Cancerous  tumors  steadily  advance, 
and  generally  are  very  painful. 

Gummy  ulcers  are  usually  multiple, 
bilateral,  and  are  alwa}Ts  upon  the  upper 
surface  of  the  tongue. 

Cancerous  ulcers  are  usually  single, 
and  may  occupy  the  under  surface. 

The  ulceration  of  a  gummy  tumor  de- 
stroys the  tumor. 

The  induration  of  a  cancerous  tumor 
extends  with  the  ulceration. 

In  syphilis  the  tongue  is  free  and  mov- 
able, speech  easy  and  distinct,  the  glands 
rarefy  affected,  and  the  ulcer  never  sloughs. 

In  cancer  the  tongue  is  much  restrained 
in  motion,  speech  thick,  the  lymphatic 
glands  usually  enlarged,  and  the  ulcer  is 
often  sloughy,  and  apt  to  bleed. 

The  previous  history  of  the  patient, 
and  the  study  of  the  behavior  of  the  le- 
sion under  treatment,  are  frequently 
needed  to  complete  the  diagnosis. 

In  this  connection  should  be  mentioned 
a  disease  of  the  mucous  membrane  of  the 
tongue,  now  generally  known  as  ichthy- 
osis (buccal  psoriasis).  Hulke,2  in  report- 
ing a  case  of  this  disease  says,  "this  af- 
fection of  the  tongue,  to  which  the  name 
ichthyosis  is  provisionally  given,  consists 
essentially  in  hypertrophy  of  the  epithe- 
lial and  papillary  elements  of  the  glossal 
mucous  membrane."  "It  is  character- 
ized by  tough  white  raised  patches  on  the 
surface  of  the  tongue ;  their  color  is  not 
unlike  that  of  a  fine  film  of  boiled  white 
of  egg,  or  wet  kid  leather." 

"  Ichthyosis  of  the  tongue  presents  itself 
in  other  forms.  In  some  cases  the  patches 
are  nummular,  irregularly  overriding  each 
other,  and  in  others  detached  and  in  flakes, 
more  or  less  angular,  like  ichthyosis  of  the 
skin.  Fissures  and  furrows  are  often 
met  with,  constituting  frequently  small 
ulcers,  bleeding  readily,  and  at  times  such 

[J  Fairlie  Clarke,  Diseases  of  the  Tongue, 
1873  ;  Burnstead  and  Taylor,  Venereal  Dis- 
eases, 1879  ;  Follin  and  Duplay,  Pathologie 
Extwne,  Paris,  1875.] 

[2  Clinical  Society  Reports,  vol.  ii.,  p.  1.] 
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excess  of  scales  is  formed  that  it  can  be 
scraped  away  in  masses.  The  patches 
may  extend  the  whole  length  and  breadth 
of  the  tongue,  on  its  dorsum  and  edges, 
the  inferior  surface  being  but  rarely  af- 
fected ;  the  lips,  cheeks,  gums,  and  vault 
of  the  palate  are  likewise  the  seat  of  the 
affection,  and  in  the  order  named,  in  fre- 
quency ;  but  the  fauces  and  tongue  be- 
yond the  circum vallate  papillae  are  not 
involved."1  While  syphilitica  are  un- 
doubtedly more  prone  than  the  non-syph- 
ilitic to  the  development  of  ichthyosis  of 
tongue,  numerous  cases  have  been  re- 
ported where  the  patients  have  been  free 
from  a  syphilitic  taint.  Smokers  are  also 
more  liable  to  this  disease  than  non-smok- 
ers. 

That  persons  suffering  from  ichthyosis  of 
the  tongue  are  prone  to  the  development 
of  epithelioma  of  the  same  organ  is  now 
generally  conceded.  Of  sixty-eight  cases 
studied  by  Weir,1  thirty-five  resulted  in 
epithelioma. 

A  very  interesting  case  showing  this 
tendency  to  the  development  of  epitheli- 
oma is  related  by  Mr.  George  Brown  in 
the  Clinical  Society's  Transactions,  vols.  x. 
and  xi.  In  the  early  stage  of  this  disease, 
if  the  patches  are  sufficiently  limited  in 
area,  excision  is  undoubtedly  the  best 
treatment.2  If  the  disease  is  too  exten- 
sive to  admit  of  excision,  little  can  be 
done  beyond  removing  sources  of  irrita- 
tion, such  as  jagged  teeth,  and  interdicting 
smoking.  Local  applications  are  of  no 
value  except  for  the  treatment  of  fissures 
or  secondary  ulcerations.] 

Cancer,  as  it  affects  the  tongue,  usually 
occurs  in  one  of  two  forms  :  either  inter- 
stitial deposit,  when  it  is  called  scirrhus  ; 
or  more  superficial  development,  when  it 
is  called  epithelial  cancer,  or  epithelioma. 
Both  forms  are  of  serious  nature.  I  have 
not  hitherto  known  any  well-recognized 
case  in  which,  even  after  the  most  com- 
plete and  early  removal,  the  cure  has  been 
permanent.  In  both  instances  microsco- 
pic investigation  detects  the  usual  ele- 
ments of  cancer,  namely,  nucleated  cells 
and  connective  tissue. 

[It  is  now  believed  that  cancer  affecting 
the  tongue  occurs  in  only  one  form, 
namely,  epithelioma.3  It  may  be  either 
superficial  or  deep,  and  it  is  the  deep  or 
interstitial  variety  which  used  formerly  to 
be  called  "scirrhus." 

The  starting  point  of  superficial  epithe- 
lioma is  often  a  warty  growth,  a  nsevus, 
or  a  patch  of  ichthyosis.     Hypertrophy  of 


[!  Weir,   N.  Y.   Medical   Journal,   March, 
1875.] 

[2  Pairlie  Clarke,  Lancet,  1874,  p.  369.] 
_  [3  0.  Weber,   Pitha  und  Billroth,  Chirur- 
gie ;    Aug.  Rigal,   Nouveau  Dictionnaire  de 
Medecine.] 


the  papillary  element  of  the  mucous  mem- 
brane is  a  phenomenon  common  to  ordi- 
nary papillary  growths  and  to  superficial 
epithelioma  ;  but  in  epithelioma  new  cells 
which  invade  the  whole  thickness  of  the 
mucous  membrane  are  developed,  and  the 
papillae  themselves  become  misshapen.  It 
may  be  impossible  to  tell  for  some  time 
whether  a  mass  of  hypertrophied  epithe- 
lium upon  the  surface  of  the  tongue  is  a 
simple  hypertrophy,  or  is  destined  to 
steadily  develop  into  a  true  epithelioma. 
The  difference  is  first  noted  when  the 
whole  thickness  of  the  mucous  membrane 
is  involved,  and  the  new  formation  begins 
to  extend  into  the  tissues  beneath.  An 
indurated  base  is  then  rapidly  formed, 
and  the  surface  of  the  vegetation  takes  on 
characteristic  changes.  The  epithelioma 
becoming  yellow  and  hard  is  exfoliated, 
fissures  appear  upon  the  surface,  which 
run  together  and  form  true  ulcerations, 
and  gradually  a  characteristic  induration 
is  produced  by  the  invasion  of  the  deeper 
tissues. 

Deep  epithelioma  commences  in  the 
substance  of  the  tongue,  the  mucous 
membrane  being  often  at  first  quite  un- 
affected. It  may  be  recognized  then  as  a 
firm  indurated  swelling.  Formerly  called 
scirrhous  cancer  of  the  tongue,  this  form 
of  the  disease  has  been  found  to  consist 
of  the  same  epithelial  structure  as  the 
superficial  variety,  with  a  large  addition 
of  new-formed  connective  tissue. 

The  morbid  products  force  themselves 
like  shoots  into  the  muscular  substance, 
and  even  follow  the  vessels  for  some  dis- 
tance. The  bloodvessels  themselves  are 
often  attacked  ;  hence  the  bleeding,  which, 
after  ulceration,  frequently  occurs,  and 
invasion  of  the  lymph-vessels  precedes 
the  disease  of  the  lymphatic  glands  which 
is  so  sure  to  follow  in  time. 

As  the  tumor  grows,  the  mucous  mem- 
brane (generally  though  not  always)  be- 
comes involved  and  destroyed,  and  an 
open  ulcer  is  formed  from  which  flows  a 
purulent  fluid  full  of  broken-up  diseased 
cells.  This  ulceration  often  appears  to 
start  in  a  crack  or  wound  of  the  tongue, 
and  very  frequently  is  attributed  to  the 
injury  caused  by  a  jagged  tooth.  But  in 
all  cases,  where  true  epithelioma  exists, 
an  indurated  base  to  the  ulceration  is 
found. 

Superficial  epithelioma  is  formed  chiefly 
on  the  upper  surface  of  the  tongue  near 
the  tip  ;  in  a  few  cases  it  has  been  noted 
on  the  under  surface  near  the  frcenum.1 

The  favorite  position  for  the  deep  va- 
riety is  the  border  of  the  tongue,  rarely 
near  the  tip,  and  not  infrequently  as  far 
back  as  the  tonsil. 

['  Du  Cancer  de  la  langue,  Theophile  An- 
ger, Paris,  1872.] 
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The  ulcer  of  epithelioma  has  often  char- 
acteristics which  enable  one  to  decide  upon 
its  nature  readily,  but  it  may  be  extremely 
difficult  to  make  a  positive  diagnosis  as  to 
whether  it  be  tuberculous,  syphilitic,  or 
cancerous.  The  age  of  the  patient,  the 
painful  nature  of  the  lesion,  particularly 
the  pain  extending  towards  the  ear,  the 
sloughing,  readily-bleeding  surface,  which 
is  often  covered  with  vegetations,  the  re- 
strained motion  of  the  tongue,  the  rapid 
growth  with  constantly  extending  indura- 
tion, and  the  involvement  of  lymphatic 
glands,  may  enable  one  to  form  a  positive 
opinion.  But  perhaps  it  is  not  too  much 
to  say,  that  in  all  cases,  before  an  operation 
is  undertaken,  a  portion  of  the  diseased 
tissue  should  be  submitted  to  a  microsco- 
pic examination. 

According  to  the  statistics  of  T.  Anger,1 
epithelioma  of  the  tongue  is  five  times 
more  frequent  in  men  than  in  women.  It 
rarely  occurs  before  the  age  of  forty,  and 
is  most  common  between  the  ages  of  fifty 
and  seventy.] 

We  have  first  to  inquire  what  is  the 
cause  of  cancer  of  the  tongue.  Is  it  due 
to  local  irritation,  such  as  is  excited  by 
an  irregular  or  broken  tooth  ?  If  such, 
were  the  case,  how  infinitely  more  com- 
mon should  it  be  !  how  frequently  should 
we  notice  its  ravages  in  the  mouth ! 
Many  experienced  dental  surgeons  deny 
that  irregularities  in  the  shape  of  the  teeth 
will  do  more  than  determine  the  exact 
seat  of  development  of  cancer  in  consti- 
tutions previously  so  disposed ;  and  the 
same  may  be  said  of  the  irritation  excited 
in  other  ways.  Let  us  take,  for  example, 
the  irritation  produced  by  a  clay-pipe. 
How  many  are  there  who  smoke  unaf- 
fected by  cancerous  disease  to  the  end  of 
a  long  life  !  How  often  have  we  to  re- 
move carcinomatous  or  cancerous  growths 
from  the  mouths  of  persons  who  have 
rarely  or  even  never  smoked  at  all ! 

I  lately  extirpated  sncli  a  tumor  from  a 
man  aged  seventy.  He  had  lived  a  most  ab- 
stemious life,  and  had  rarely  indulged  in  any 
luxury,  however  humble.  The  wound  of  the 
tongue  cicatrized  ;  but  the  patient  died  eight 
months  afterwards  of  secondary  disease  in 
the  glands  of  the  neck. 

Still  the  irritation  excited  by  the  constant 
presence  of  a  tobacco-pipe  cannot  be  ignored. 
In  1848  I  examined  the  body  of  Major-Gen. 
D.,  aged  sixty-three,  a  patient  under  the  care 
of  Sir  W.  Lawrence,  who  gave  me  the  follow- 
ing history  of  the  case :  This  officer  had  been 
above  thirty  years  in  India,  where  he  had 
lived  freely.  He  was  always  in  the  habit  of 
smoking  a  short  clay-pipe,  the  end  of  which 
he  kept  firmly  wedged  between  the  floor  of 


['  Du  Cancer  de  la  langue,  Theophile  An- 
ger, Paris,  1872.] 


the  mouth  and  the  under  surface  of  the  tongue- 
About  July,  1847,  he  noticed  a  slight  impedi- 
ment to  swallowing ;  the  food,  as  he  said, 
was  caught  in  its  passage  through  the  fauces. 
A  physician  applied  caustic,  but  without 
avail ;  the  disease  increased,  and  the  left 
side  of  the  tongue  became  swelled  and  hard. 
The  patient  died  June  19th,  1848,  without 
particular  suffering,  and  rather  from  exhaus- 
tion than  from  suffocation.  On  examination 
after  death,  a  deep  ulcer  was  found,  the  size 
of  a  shilling,  with  red  and  raised  edges,  on 
the  left  side  of  the  under  surface  of  the  tongue. 
It  perforated  the  root  of  the  organ,  and  spread 
on  the  dorsum  into  an  ulcer  three  inches 
broad  and  two  inches  from  before  backwards, 
in  which  direction  it  involved  the  soft  palate 
and  tonsils,  and  had  destroyed  the  epiglottis 
and  the  aryteno-epiglottidean  folds.  The 
aperture  of  the  glottis  was  nearly  blocked 
up,  and  disease  spread  into  the  interior  of 
the  larynx.  There  had  been  little  or  no 
hemorrhage  during  life.  There  were  six  or 
seven  small  absorbent  glands,  infiltrated  by 
masses  of  opaque  yellowish-white  matter. 
The  morbid  growth  consisted  of  epithelial 
cells,  and  similar  bodies  were  embedded  in 
the  tongue  along  the  course  of  the  penetrating 
ulcer.  This  gentleman's  father  had  lived  to 
a  very  advanced  age. 

Hard  cancer  or  scirrhus  of  the  tongue 
commences  as  a  firm  and  incompressible 
knob  on  the  edge  of  the  organ,  situated 
often  opposite  the  last  molar  or  wisdom 
tooth  ;  or  so  far  towards  the  root  that  it 
is  often  beyond  the  reach  of  surgical  inter- 
ference. The  patient  at  first  complains 
that  the  tongue  is  sore,  and  he  often  at- 
tributes this  symptom  to  the  irritation  of 
an  unsound  tooth,  and  to  the  uncontrolled 
movements  of  the  jaw  during  sleep.  Soon 
the  act  of  deglutition  becomes  painful : 
the  patient  fears  either  to  eat  or  drink  ;  a 
sharp  pain  extends  along  the  Eustachian 
tube  towards  the  ear ;  the  saliva  flows 
from  the  mouth  profusely.  The  symp- 
toms become  aggravated  during  sleep  ; 
the  nights  are  disturbed  by  the  secretion 
accumulating  in  the  throat  and  exciting 
cough.  Often  the  patient  is  roused  by  a 
painful  compression  of  the  tongue  be- 
tween the  jaws  ;  and  as  the  ulceration  ex- 
tends, hemorrhages  occasionally  super- 
vene. Sooner  or  later  the  submaxillary 
absorbent  glands  become  enlarged  by  the 
same  cancerous  deposit,  when  first  a  cir- 
cumscribed and  then  a  diffused  tumor 
forms  in  the  neck,  covered  by  thin  and 
reddened  integument,  which,  should  the 
patient  survive  a  sufficient  length  of  time, 
ulcerates,  leaving  a  foul  open  sore,  dis- 
charging a  thin  fetid  fluid,  with  occasional 
hemorrhages.  But  with  the  progress  of 
the  disease  emaciation  supervenes,  and 
the  patient  dies  with  the  usual  cachectic 
indications  of  cancer. 

But  this  is  not  the  only  form  of  malig- 
lisnnant  disease  aftectina  the  tongue. 


CANCER. 


275 


In  1847,  Mr.  Ceely,  of  Aylesbury,  removed 
from  the  tongue  of  a  patient  a  soft,  friable, 
and  irregularly-lobulated  mass  of  reddish- 
brown  color,  with  vascular  red  points,  but 
without  any  distinct  arrangement  of  vessels, 
composed  of  caudate  or  club-shaped  cells  with 
large  nuclei,  blood-discs,  and  a  thickish  mat- 
ter coagulable  in  alcohol.  The  tumor,  said 
Mr.  Ceely,  when  examining  it  immediately 
before  its  removal,  protruded  from  the  mouth  ; 
the  tongue  was  thrust  to  the  left  side,  and 
was  swollen ;  the  lips  were  oedematous  ;  the 
surface  of  the  tumor  was  in  many  places 
black,  and  a  sero-sanguineous  fluid  oozed 
from  its  upper  part.  By  retracting  the  angles 
of  the  mouth,  and  directing  the  patient  to 
thrust  the  tongue  forward,  and  at  the  same 
time  raising  the  tumor  over  the  lower  lip,  it 
was  brought  so  far  forward  as  to  become  girt 
round  its  broad  base  by  the  whole  circumfer- 
ence of  the  mouth,  where  it  remained  fixed. 
It  then  felt  quite  elastic,  and  measured  lon- 
gitudinally five  inches,  transversely  three 
inches.  While  it  was  in  the  above  situation, 
I  placed  my  fingers,  continued  Mr.  Ceely,  un- 
der the  tumor,  and  gently  raising  it  from  the 
base  I  peeled  it  off,  when  a  large  jagged  sur- 
face was  left,  which  was  soon  covered  with 
coagula  from  bleeding  vessels.  The  hemor- 
rhage was  moderate,  and  easily  repressed 
with  the  matico-leaf  in  coarse  powder.  The 
portion  removed  very  much  resembled  re- 
cently detached  placenta,  though  perhaps 
less  firm ;  it  was  a  spongy,  granular  mass, 
with  interstitial  fluid  blood  ;  it  had  none  of 
the  shaggy  filamentous  appearance  of  cauli- 
flower excrescence  detached  from  the  uterus. 
The  weight  of  the  mass  removed  was  seven- 
teen drachms  and  a  half.  On  April  8th, 
1860,  Mr.  Ceely  reported  that  the  man  was 
still  alive,  although  the  morbid  growth  was 
reproduced  within  a  week. 

I  saw  near  to  town,  in  1S48,  a  patient  in 
whom  there  was  scarcely  any  vestige  of  tongue 
remaining,  the  whole  organ  having  been  af- 
fected with  a  similar  friable  degeneration. 
The  patient  could  still  articulate,  and  suffered 
less  than  might  have  been  expected. 

In  1860,  a  patient  under  the  care  of  Mr. 
Harle,  surgeon,  of  Islington,  presented  him- 
self at  the  hospital,  in  whom  a  portion  of  the 
upper  surface  of  the  tongue,  the  size  of  a  six- 
penny-piece, was  occupied  by  an  opaque 
white  layer  or  mass,  consisting  of  thickened 
epithelium,  rising  above  the  level  of  the  sur- 
rounding parts.  Under  the  microscope  the 
substance  was  seen  to  consist  of  epithelial 
scales,  dried  and  deformed,  and  containing 
but  few  nuclei.  There  was  no  tendency  to 
indefinite  propagation,  as  in  cancer,  nor  to 
any  implication  of  the  neighboring  tissues. 
The  papillae  under  the  white  mass  seemed 
enlarged.  There  was  no  swelling  of  the 
neighboring  absorbent  glands.  The  disease 
had  existed  twelve  years  without  material 
change ;  the  patient  was  a  healthy  woman 
aged  forty,  and  no  surgical  interference  was 
indicated.  But  when  this  white  mass  was 
raised,  and  the  state  of  the  papillae  seen  be- 
neath, the  resemblance  to  epithelioma  was 
obvious.     And  it  was  found,  by  microscopic 


examination,  that  the  softer  epithelial  cells 
carried  out  this  resemblance  further.  That 
the  disease  was  not  of  cancerous  nature  was 
proved  by  the  history  ;  no  source  of  local  ir- 
ritation was  discovered  by  the  most  careful 
examination ;  and  the  case  served  to  illus- 
trate the  fact  that  in  malignant  disease  there 
is  something  beyond  the  mere  increase  of  the 
epithelial  elements. — It  was  in  all  probability 
of  this  character  that  a  tumor,  called  sup- 
posed epithelioma  of  the  tongue,  partook, 
which  was  presented  to  the  Pathological  So- 
ciety, December  6th,  1859.'  It  was  taken 
from  a  patient  aged  seventy-nine ;  had  ex- 
isted sixteen  years,  and  had  been  six  years 
under  observation.  It  involved  the  tip,  the 
right  half  and  the  left  side  of  the  tongue ; 
the  pharynx  and  larynx  were  atrophied. 
After  death,  an  examination  of  the  body  was 
made,  when  no  malignant  disease  was  found 
elsewhere. — In  1857,  I  saw  a  similar  case  un- 
der the  care  of  Mr.  Ceely,  of  Aylesbury.  The 
patient  was  a  sailor,  of  very  intemperate  hab- 
its ;  and  about  fifteen  years  ago  he  presented 
himself  with  a  small  epithelial  growth  on  the 
tongue  about  the  size  of  an  almond. 

A  cancerous  tumor  of  the  tongue  should 
be  extirpated,  when  possible,  by  the  knife. 
The  patient  must  sit  in  a  chair,  with  the 
head  supported  :  chloroform  [or  ether]  had 
better  not  be  given  in  simple  cases,  because 
the  concurrence  of  the  patient  is  needed. 
An  assistant  grasps  the  tip  of  the  tongue, 
covered  with  a  towel,  between  the  fore- 
finger and  thumb  of  one  hand,  while  with 
the  other  he  pulls  back  the  cheek.  The 
surgeon  then  seizes  the  tumor  conqrtetely 
within  the  blades  of  double-hooked  for- 
ceps, and  with  a  sharp  round-pointed 
knife,  of  somewhat  large  size,  sweeps  away 
the  enclosed  mass  in  a  few  seconds.  The 
whole  tumor  must  be  grasped  with  the 
forceps,  that  none  be  left  behind.  The 
hemorrhage  renders  any  subsequent  ex- 
amination troublesome.  The  knife  should 
be  round-pointed,  that  none  of  the  arte- 
ries on  the  floor  of  the  mouth  be  wounded. 
It  may  be  curved  in  different  ways,  ac- 
cording to  the  fancy  of  the  operator  ;  but 
a  straight  knife  is  always  the  best.  The 
hemorrhage  must  be  controlled  by  ice  [or 
hot  water].  An  artery  which  commonly 
needs  a  ligature  is  the  sublingual;  and  this 
can  only  be  wounded  by  the  surgeon  using 
a  sharp-pointed  knife.  jSTo  ligatures  or  su- 
tures are  usually  desirable  to  the  wounded 
tongue  ;  they  irritate  the  mouth,  and  ex- 
cite the  flow  of  saliva.  The  cut  surfaces 
granulate  and  heal,  leaving  perhaps  an 
elevation  of  the  substance  of  the  tongue, 
from  its  being  puckered  up  at  the  seat  of 
operation.  This,  however,  can  be  distin- 
guished from  the  repi'oduction  of  disease, 
by  the  absence  of  induration. 

The  ecraseur  has  supporters  as  a  proper 
instrument  for  the  performance  of  these 

1  Path.  Soc.  Trans.,  vol.  xi.,  p.  240. 
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operations.  When  both  lingual  arteries 
may  be  divided,  it  is  to  be  preferred  to  the 
knife,  and  M.  Chassaignac  has  ampu- 
tated the  tongue  close  to  its  base  with 
this  instrument.  As  the  disease  threat- 
ened to  involve  the  entire  organ,  its  com- 
plete extirpation  was  resolved  on.  Two 
or  three  days  before  undertaking  the  ope- 
ration, M.  Chassaignac  passed  a  drainage- 
tube  from  without  round  about  the  base 
of  the  tongue,  immediately  above  the  great 
cornu  of  the  os  hyoides.  The  point  where 
the  tube  was  introduced  was  a  little  to  the 
right  of  the  middle  line.  Having  thus 
prepared  a  passage  for  the  chain  of  the 
eeraseur,  the  tube  was  withdrawn  as  soon 
as  the  chain  was  in  position.  Then  com- 
menced the  separation  of  the  organ.  Two 
minutes  were  allowed  to  elapse  between 
each  movement  of  the  instrument ;  and 
the  transverse  division  of  the  organ  was 
effected  in  exactly  half  an  hour.  The 
chain  was  then  passed  behind  the  base  of 
the  separated  organ,  and  made  to  em- 
brace the  muscles  and  tissues  attached  to 
its  under  surface.  In  thirty  minutes  more 
this  second  part  of  the  operation  was  com- 
pleted, so  that  the  entire  time  occupied 
was  exactly  one  hour.  The  quantity  of 
blood  lost  was  quite  insignificant,  and  the 
poor  man  did  not  evince  great  suffering. 
On  the  eighth  day  after  the  operation  he 
was  going  on  well.1  A  subsequent  ac- 
count reports  the  patient's  recovery.  A 
yet  more  serious  and  complicated  pro- 
ceeding consists  in  the  introduction  of  the 
chain  round  the  root  of  the  tongue  by 
means  of  an  incision  into  the  floor  of  the 
mouth  from  without.  A  second  chain  is 
required  to  free  the  severed  tongue  from 
the  muscles  and  soft  parts  ;  this  double 
operation  takes  about  one  hour  for  its  com- 
pletion. The  jaw  has  been  divided  at  the 
symphysis  and  the  two  halves  pulled 
asunder  in  order  that  the  surgeon  might 
gain  more  room  for  passing  the  chain 
down  to  the  root  of  the  organ.  But  the 
amount  of  space  thus  obtained  does  not 
equal  the  surgeon's  expectations. 

When  the  cancerous  degeneration  is 
limited  to  the  side  of  the  tongue,  no  such 
proceeding  can  be  necessary,  for  the  sev- 
ered arteries  are  but  small.  But  when 
the  operation  involves  an  extension  be- 
yond the  mesial  line,  so  that  one  or  both 
ranine  arteries  must  be  cut  across,  and 
that,  too,  towards  the  base  of  the  organ 
— under  such  circumstances  the  eeraseur 
may  be  used  with  advantage.  With  it 
may  be  combined  the  employment  of  the 
ligature,  as  in  the  following  case. 

In  1859,  I  removed  by  the  knife  a  cancerous 
mass  from  the  left  side  of  the  tongue  of  a  man 
aged  forty-two.     The  hemorrhage  was   con- 

i  Med.  Times  and  Gazette,  May  14,  1859. 


siderable,  the  wound  being  very  deep ;  hut 
it  ceased  after  the  prolonged  use  of  ice.  The 
parts  cicatrized  completely,  and  the  patient 
left  the  hospital  apparently  well.  In  ten 
months  the  disease  returned  in  the  cicatrix, 
and  the  patient  came  to  me  with  the  request 
that  I  would  again  remove  the  hardened 
parts,  in  order  to  give  him  even  temporary 
relief  from  pain.  As  the  induration  extended 
quite  to  the  mesial  line,  and  the  ranine  ar- 
teries would  of  necessity  be  divided,  I  pro- 
ceeded as  follows : — 

Chloroform  having  been  administered  so  as 
to  produce  complete  insensibility,  the  tongue 
was  drawn  from  the  mouth  by  an  assistant ; 
the  chain  of  a  small  eeraseur,  armed  with  a 
needle,  was  then  passed  through  the  middle 
of  the  tongue  beyond  the  base  of  the  tumor, 
and  made  to  cut  from  within  outwards,  so  as 
to  sever  the  posterior  connections.  Next  a 
slight  incision  was  made  with  scissors  into 
the  point  of  the  tongue,  so  as  to  guide  a  liga- 
ture round  the  remaining  attachment  of  the 
partially  severed  mass.  A  strong  knot  was 
tied,  the  prominent  part  cut  away,  and  the 
patient  was  removed  to  bed. 

In  December,  1801,  Mr.  Nun n el ey  de- 
scribed, before  theKoyal  Medical  and 
Chirurgical  Society,  the  particulars  of  an 
operation  for  the  complete  extirpation  of 
the  tongue,  in  which  it  was  asserted  the 
cure  had  been  permanent  for  some  months. 
A  small  incision  wras  made  anterior  to  the 
os  hyoides  through  the  integument,  mylo- 
hyoid, and  geniohyoid  muscles,  by  which 
a  curved  needle,  to  which  was  attached 
the  chain  of  the  eeraseur,  was  introduced 
so  as  to  carry  the  chain  completely  round 
the  base  of  the  organ.  In  consequence  of 
some  imperfection  in  the  chain,  it  was 
removed ;  strong  whipcord  was  substi- 
tuted, and  tied  with  all  the  force  possible. 
During  the  course  of  treatment  hemor- 
rhage supervened,  but  it  was  easily  ar- 
rested by  a  solution  of  tannin.  Ultimately 
the  organ  came  away,  and  the  wound 
cicatrized.  Some  doubt,  howrever,  was 
expressed  by  the  Society  as  to  the  exact 
nature  of  the  disease.1 

The  tongue  has  been  completely  extir- 
pated by  the  knife.  Begnoli  has  removed 
large  portions  b}-  making  an  incision  into 
the"  floor  of  the  mouth  from  one  angle  of 
the  inferior  maxilla  to  the  other.  But  Mr. 
Syme  first,  and  subsequently  Mr.  Fiddes,2 
have  extirpated  the  entire  organ,  by 
making  an  incision  through  the  lower  lip, 
chin,  and  lower  jaw,  pulling  aside  the  two 
halves  of  the  bone,  and  dissecting  the 
diseased  mass,  which  is  by  these  means 
fully  exposed,  from  the  os  hyoides.  Mr. 
Fiddes  points  out  the  importance  of  secur- 
ing one  lingual  artery  before  the  other  is 
divided.    He  has  operated  thus  twice,  and 

i  Med.  Times  and  Gazette,  Dec.  21,  1861, 
p.  648. 

2  Edin.  Med.  Journal,  June,  1859. 
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speaks  well  of  the  results  of  his  eases.  The 
proceeding  has  not,  however,  yet  found 
favor  generally  with  modern  surgeons. 

Now,  in  cancer  of  the  tongue  the  great- 
est distress  to  the  patient  arises,  first  from 
the  pain  in  every  movement  of  the  organ, 
extending  to  the  ear  and  over  the  side  of 
the  head ;  and  secondly,  from  the  profuse 
flow  of  saliva,  which  keeps  him  constantly 
wet  and  unable  to  articulate  with  com- 
fort. The  idea  of  diminishing  the  sensi- 
bility of  the  tongue,  and  of  checking  the 
excessive  secretion  by  the  division  of  the 
gustatory  nerve  as  it  lies  close  to  the  ramus 
of  the  jaw,  suggested  itself  many  years 
ago  to  Mr.  Hilton  ;'  and  Mr.  Moore,  of  the 
Middlesex  Hospital,  has  recently  repeated 
the  operation.2  By  dividing  the  gustatory 
nerve,  he  remarks,  between  the  disease 
and  the  brain,  all  the  consequences  of  the 
irritation  of  that  nerve  are  necessarily 
suspended.  No  sensation  from  the  tumor 
can  be  conveyed  along  it ;  no  reflected 
irritation  can  reach  the  collateral  branches 
of  the  fifth  nerve ;  no  stimulus  to  an  ex- 
aggerated secretion  of  saliva  can  be  given 
to  the  salivary  glands.  A  patient  on 
whom  this  operation  has  been  performed 
should  speak  more  freely,  and  swallow 
with  less  difficulty  ;  should  be  relieved  of 
pain  in  the  tongue  and  jaw,  temple,  and 
crown  of  the  head,  and  of  the  incessant 
annoyance  arising  from  the  dribbling  of 
saliva ;  he  should  sleep  better,  and  be  bet- 
ter nourished  than  before. 

The  mode  of  performing  the  operation, 
as  adopted  by  Mr.  Moore,  differs  in  some 
respects  from  that  adopted  by  Mr.  Hilton. 
The  latter  surgeon  sought  for  the  nerve 
in  the  floor  of  the  mouth,  and  exposed  it 
by  making  an  incision  along  the  mucous 
membrane  close  to  the  sublingual  glaud. 
The  former  divides  the  nerve  just  behind 
the  last  molar  tooth,  as  it  escapes  from 
the  cover  of  the  pterygoideus  internal 
muscle.  It  is  not  more  than  half  an  inch 
distant  from  the  tooth,  and  is  covered  only 
by  mucous  membrane. 

The  guide  to  the  nerve  is  the  last  molar 
tooth.  "  On  passing  the  finger  into  the 
mouth,  within  and  beyond  that  tooth,  the 
bulging  alveolar  ridge  can  be  felt  narrow- 
ing as  it  ascends  into  the  thin  ramus. 
Behind,  below,  and  parallel  with  the  ridge, 
is  a  shallow  groove  in  the  bone.  The  nerve 
passes  along  that  groove.  Therefore  an 
incision  three-quarters  of  an  inch  in  length 
made  within  the  mouth  and  down  to  the 
lower  jaw  behind  the  last  molar  tooth, 
and  in  a  direction  crossing  the  course  of 
the  nerve,  must  divide  it.  It  is  advisable 
to  operate  with  a  curved  bistoury,  since 
the  alveolar  ridge  might  shield  the  nerve. 

The  patients  have  expressed  themselves 

1  Guy's  Hospital  Reports,  vol.  vii.,  p.  2b'3. 

2  Med.-Chir.  Trans.,  vol.  xlv.,  p.  47. 


1  relieved  ;  the  tongue  being  rendered  com- 
l  pletely  numb. 

Mr.  Moore  has  combined  with  this  ope- 
I  ration  ligature  of  the  corresponding  lin- 
j  gual  artery,  so  as  to  cut  oil'  as  much  as 
!  possible  the  supply  of  the  blood  to  the  af- 
fected part.     The  results  are  sufficiently 
encouraging  to  merit  further  trial. 

It  must  be  remembered,  howrever,  that 
there  are  ulcers  of  the  tongue  of  very  un- 
favorable aspect,  which  arenot  cancerous. 

A  patient,  aged  thirty-seven,  had  an  ulcer 
of  the  tongue  of  eight  months'  duration.  It 
was  situated  on  the  right  half  of  the  tongue, 
and  had  a  coarsely  granulated  base,  with  in- 
verted edges  and  undermined  margin  expos- 
ing the  muscular  tissue.  The  patient  died 
laboring  under  severe  tubercular  disease  of 
the  lungs,  and  after  death  there  were  found 
tuberculous  deposits  both  in  these  organs  and 
in  the  larynx,  but  no  trace  of  cancerous  dis- 
ease.1 

The  rule,  therefore,  holds  good  that  in 
cases  of  doubtful  ulceration  of  the  tongue, 
all  sources  of  irritation,  such  as  the  sharp 
edge  of  a  decayed  tooth,  etc.,  should  be 
removed,  and  great  attention  should  be 
paid  to  the  general  health  before  we  arrive 
at  a  final  diagnosis. 

[At  the  present  day  anaesthetics  are  uni- 
versally given  in  operations  upon  the 
tongue.  To  say  nothing  of  the  avoidance 
of  pain  by  their  use,  the  great  advantage 
is  gained  of  having  the  muscular  fibre  of 
the  tongue  entirely  relaxed.  Whether 
the  patient  be  lying  down  or  sitting  up  is 
a  matter  of  choice,  but  most  operators 
prefer  to  have  the  patient  lying  upon  the 
operating  table,  with  the  head  and  shoul- 
ders raised.  The  best  method  of  con- 
trolling the  tongue,  is  to  pass  one  or  more 
stout  ligatures  through  the  organ,  at  a 
point  where  they  will  not  be  severed  by 
the  instrument  used  in  operating.  The 
free  ends  of  the  ligatures  being  then  tied 
together,  the  tongue  can  be  held  in  any 
desired  position  by  dragging  upon  the 
loops.  If  hemorrhage  occurs  from  any 
vessel  of  size,  it  is  best  to  apply  a  ligature 
to  it  at  once.  Small  vessels,  or  a  general 
oozing,  can  usually  be  controlled  perma- 
nently by  firm  pressure  maintained  for  a 
few  moments  with  sponges  packed  against 
the  bleeding  surface.  If  small  vessels 
continue  to  bleed  when  the  pressure  is 
removed,  they  may  be  easily  twisted,  or 
the  point  of  a  cautery,  such  as  Pacque- 
lin's,  ma}*  be  applied  to  them.  Whatever 
instrument  is  used  to  remove  portions  of 
the  tongue  on  account  of  malignant  dis- 
ease, should  be  so  used  that  the  section 
of  tissue  be  made  at  least  one-half  inch 
behind  or  free  of  the  disease.     Epitheli- 

1  The  preparation  is  preserved  in  the  Mu- 
seum of  St.  Bartholomew's  Hospital. 
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oma  often  prolongs  itself  in  the  substance 
of  the  affected  organ  for  some  distance 
beyond  the  superficial  limit  of  the  disease. 
"When  the  cut  surface  is  in  such  a  condi- 
tion that  it  can  be  properly  examined, 
search  should  always  be  made  to  ascer- 
tain if  a  sufficient  amount  of  tissue  has 
been  removed.  Malignant  disease  only 
partially  removed  is  prone  to  spread  with 
increased  rapidity.  Sutures  may  be  very 
desirable  after  operative  as  well  as  after 
accidental  wounds  of  the  tongue.  Of 
course,  they  are  of  no  use  when  the  gal- 
vano-caustic  wire  has  been  used,  but 
when  clean  incisions  have  been  made,  as 
when  V-shaped  portions  have  been  re- 
moved, there  is  a  great  advantage  in  ob- 
taining early  union.  In  Billroth's  cases, 
referred  to  under  the  head  Tuberculous 
Ulcer,  sutures  were  used,  and  union  took 
place  in  from  three  to  five  days. 

Syme's  operation  of  dividing  the  jaw  at 
the  symphysis  was  designed  to  permit  of 
more  ready  access  to  the  cavity  of  the 
mouth.  It  has  been  proved,  however,  as 
can  readily  be  demonstrated  upon  the 
cadaver,  not  to  facilitate  the  access  to  a 
diseased  tongue  nearly  as  much  as  might 
be  expected. 

Sedillot  modified  the  section  of  the  jaw 
referred  to,  by  making  it  <-shaped,  so  as 
to  prevent  the  slipping  of  one-half  of  the 
jaw  upon  the  other,  after  the  parts  are 
brought  together.  To  attain  the  same 
object,  namely,  to  enlarge  the  entrance  to 
the  mouth,  Collis,  of  Dublin,  advised 
splitting  of  the  cheek  from  one  angle  out- 
wards towards  the  masseter  muscle.  This 
method  undoubtedly  renders  it  much 
easier  to  get  at  diseased  parts  situated  far 
back  in  the  mouth. 

Billroth's  operation,  devised  to  permit 
thorough  removal  of  disease  affecting  the 
under  surface  of  the  tongue  and  the  floor 
of  the  mouth,  is  performed  as  follows  :  — 

A  horizontal  incision  is  made  three 
centimetres  below  the  free  border  of  the 
lower  lip  and  extending  from  one  facial 
artery  to  the  other.  From  either  end  of 
this,  a  vertical  incision  is  made  extending 
to  a  point  two  centimetres  below  the  lower 
border  of  the  jaw,  and  deep  enough  to 
expose  the  bone.  The  bone  is  divided  on 
both  sides  by  means  of  a  chain  saw,  in 
the  line  of  the  vertical  section  of  the  soft 
parts,  holes  having  been  previously  bored 
to  permit  of  the  use  of  metallic  sutures 
when  the  bone  is  replaced.  The  frag- 
ment of  bone  included  between  the  saw- 
cuts,  together  with  the  soft  parts  superfi- 
cial to  it,  can  then  be  thrown  down  on  the 
neck,  and  free  access  to  the  floor  of  the 
mouth  obtained. 

Prof.  Kocher,  of  Berne,  has  recently 
published1  an  account  of  a  new  method  of 

[l  Deutsche  ZeitschriftfiirChirurgie,  1880.] 


exposing  the  tongue  with  a  view  to  its 
partial  or  complete  removal  in  cases  of 
malignant  disease,  and  the  results  which 
he  has  achieved  as  regards  prolonged  mi- 
ni unit}^  from  a  return  of  the  disease,  are 
quite  unequalled.  Kocher's  method  is, 
briefly  described,  the  following  : — 

An  incision  is  made  from  the  level  of 
the  angle  of  the  jaw  downwards  along 
the  anterior  edge  of  the  sterno-cleido- 
mastoid  muscle  as  far  as  its  middle.  From 
this  point  an  incision  is  made  transversely 
forwards  to  the  body  of  the  hyoid  bone, 
and  then  upwards  along  the  anterior 
belly  of  the  digastric  to  the  maxilla.  A 
triangular  flap  is  thus  marked  out  which 
is  lifted  and  thrown  upwards  upon  the 
face.  All  the  lymphatic  glands,  the  sub- 
maxillary gland,  and  often  the  sublingual, 
are  removed  completely.  The  facial  vein, 
and  facial  and  lingual  arteries,  are  tied 
and  divided.  The  mucous  membrane  of 
the  floor  of  the  mouth  is  then  incised  along 
the  lower  jaw,  together  with  more  or  less 
of  the  mylo-hyoid  muscle.  The  entire 
side  of  the  tongue,  from  apex  to  base,  can 
now  be  reached,  and  a  portion  or  the 
whole  of  it  removed  by  any  of  the  usual 
methods.  Ivocher  laj-s  great  stress  upon 
the  importance  of  a  preliminary  trache- 
otomy, and  he  prefers  to  tampon  the 
lower  part  of  the  pharynx  with  a  sponge, 
rather  than  use  Trendelenburg's  balloon 
tampon  in  the  trachea. 

In  his  cases  no  attempt  was  made  to 
secure  early  closure  of  the  large  wound 
made  in  the  neck.  On  the  contrary,  no 
stitches  were  used  ;  the  wound  was  always 
kept  open  and  dressed  autiseptically.  The 
patient  was  fed  twice  dairy  by  the  oeso- 
phageal tube  introduced  through  the 
wound  under  the  carbolic  acid  spray. 
The  sponge  tampon  in  the  pharynx  was 
removed  each  time  the  patient  was  fed, 
the  sponge  being  soaked  in  a  five  per  cent, 
solution  of  carbolic  acid,  wrung  out  in 
water,  and  then  replaced. 

Boyer's  method  of  using  the  knife  or 
scissors,  may  be  advantageously  employed 
in  cases  where  the  portion  of  tongue  to 
;  be  removed  is  situated  in  front.  It  con- 
!  sists  in  making  a  V  -  shaped  section 
through  the  whole  thickness  of  the 
tongue,  the  point  of  the  V  being  directed 
backwards.  The  flaps  left  are  then 
brought  together  with  sutures,  leaving  a 
stump  more  nearly  approaching  in  shape  a 
normal  tongue,  than  by  the  simple  method 
of  operating  already  described.  This 
method  has  been  made  use  of  with  com- 
plete success  in  removing  a  mass  of  hyper- 
trophied  tongue. 

The  scissors  may  be  conveniently  used 
in  extirpating  small  portions,  or  even  the 
whole  of  the  tongue.  Mr.  Lund,  of  Man- 
chester, has  recently  published  an  account 
of  this  method  as  practised  by  Mr.  White- 
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head.     He   states   that  the  entire  tongue  \ 
has   been   frequently  and  successfully  re- 
moved by  Mr.  Whitehead  and  by  himself, 
the  only  cutting  instrument  used  being  a 
pair  of  scissors. 

Bryant,  in  his  Practice  of  Surgery,  says  : 
"  When  the  galvanic  ecraseur,  or ecraseur 
wire  heated  by  the  galvanic  battery,  can 
be  obtained,  no  better  means  can  be  found 
for  removing  small  or  large  portions  of 
the  tongue,  and  since  I  have  employed 
them,  I  have  given  up  excision."  The 
galvanic  ecraseur  may  be  used  in  any 
case  if  some  cautions  are  observed.  The 
wire  may  be  placed  so  as  to  cut  in  any 
direction,  by  the  use  of  a  curved  needle 
armed  with  a  ligature,  passed  through  or 
around  the  tongue,  the  wire  being  drawn 
after.  The  anterior  half  of  the  tongue 
can  be  easily  brought  entirely  out  of  the 
mouth,  by  employing  Mr.  Paget's  method 
of  first  dividing  all  the  attachments  of  the 
tongue  at  its  under  surface.  It  is  very 
important  that  the  wire  used  should  be 
of  large  size,  and  heated  only  to  a  red 
heat,  otherwise  the  cutting  will  be  too 
rapid,  and  hemorrhage  will  not  be  avoided. 
The  loop  should  also  be  narrowed  very 
slowly,  that  the  action  of  the  hot  wire 
may  be  more  a  burning  than  a  cutting 
one.  To  prevent  the  loop  from  dividing 
obliquely,  or  from  gradually  slipping  for- 
ward as  it  is  narrowed,  two  or  more  stout 
pins  should  be  passed  through  the  tongue 
well  behind  the  disease.  The  loop  of 
wire  being  adjusted  behind  the  pins,  the 
desired  line  of  section   can  be  preserved. 

Whatever  instrument  is  used  in  extir- 
pating the  whole,  or  a  portion  of  the 
tongue,  hemorrhage  may  occur  to  a 
troublesome  and  even  dangerous  extent. 
Hemorrhage  may  be  dangerous  from  the 
quantity  of  blood  lost,  or  from  its  passage 
down  the  trachea.  The  difficulty  and 
inconvenience  of  managing  anaesthetics 
given  in  the  ordinary  way  during  opera- 
tions upon  the  mouth,  nose,  or  pharynx 
are  constantly  seen,  and  the  inhalation  of 
air  which  first  passes  through  a  cavity 
partially  lined  with  putrid  material  is 
evidently  injurious. 

These  dangers  and  difficulties  may  be 
overcome  by  the  performance  of  a  prelim- 
inary tracheotomy.  This  operation  has 
been  frequently  done  as  a  preliminary  to 
operations  about  the  upper  air  passages, 
and  the  value  of  it,  in  extensive  operations 
upon  the  tongue,  has  been  shown  by  Mr. 
Arthur  T.  Barker,  who  reports  several 
cases  in  the  Lancet  for  August  23,  1879. 
To  avoid  the  risk  of  having  blood  pass 
down  the  trachea,  Trendelenburg's  tam- 


poning canula  may  be  used,  or  an  ordi- 
nary tracheotomy  tube,  and  the  anaes- 
thetic can  then  be  given  through  the 
canula.  If  an  ordinary  tube  is  used,  the 
lower  part  of  the  pharynx  should  be 
tamponed  with  a  well-fitting  sponge, 
pushed  down  through  the  mouth,  the 
precaution  having  been  taken  to  have  a 
long  ligature  attached  to  the  sponge,  by 
which  it  may  be  removed. 

Trendelenburg's  apparatus  for  holding 
the  ether,  and  conducting  the  vapor  to 
the  canula,  is  invaluable.  After  the  ope- 
ration the  mouth  may  be  drained  by 
means  of  a  tube  passed  through  its  Moor, 
the  nostrils  plugged,  and  the  mouth 
closed.  The  patient  will  breathe  only 
pure  air  through  the  canula.  I  cannot  but 
think  that  this  preliminary  operation  will 
constantly  grow  in  favor. 

As  a  preliminary  operation,  one  or  both 
lingual  arteries  have  been  tied  just  over 
the  lrvoid  bone.  This  is, of  course, the  most 
certain  method  of  preventing  hemorrhage 
during  the  subsequent  operation  upon  the 
tongue  itself.  That  this  is  a  necessary  step 
is  certainly  not  true,  as  is  shown  by  the 
success  with  which  the  tongue  has  been 
removed  a  nd  the  arteries  tied  on  the  stump. 

Still  another  method  of  preventing 
hemorrhage  in  operations  upon  the  ante- 
rior portion  of  the  tongue  has  been  de- 
vised by  Langenbeck.1  His  plan  is  to 
place  a  temporary  ligature  upon  the 
tongue  in  such  a  manner  as  to  include 
the  lingual  arteries. 

The  point  of  a  curved  needle,  armed 
with  a  strong  ligature,  is  entered  on  the 
dorsum  of  the  tongue,  behind  the  line  of 
the  proposed  section,  and  a  little  to  one 
side  of  the  median  line.  The  needle 
passes  downwards  through  the  tongue 
beneath  the  lingual  artery  of  the  oppo- 
site side.  It  is  then  brought  into  the 
mouth  through  the  floor  at  the  side  of  the 
tongue,  and  is  brought  out  on  the  dorsum 
again.  The  two  ends  of  the  ligature 
being  then  tied  tightly  together,  the  sub- 
stance of  one  half  of  the  tongue,  includ- 
ing the  lingual  artery  of  that  side,  is 
firmly  compressed.  A  second  ligature  is 
passed  so  as  to  include  the  other  half  of 
the  tongue  and  the  other  lingual  artery. 

!N~o  hemorrhage  can  take  place  during 
an  operation  on  that  part  of  the  tongue 
which  is  in  front  of  the  ligatures.  The 
wound  made  in  removing  the  disease 
having  been  carefully  stitched, the  tempo- 
rary ligatures  are  cut  and  pulled  out.  ] 

1  La-nge-abeck's  Archiv,  vol.  xxii. 
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Johx  Huntek  was  the  first  to  describe 
inflammation  of  the  lining  membrane  of 
veins.1  Areteeus2  had  long  before  referred 
to  some  such  disorder  ;  but  the  disease  he 
told  of  was  so  ill  defined,  that  no  one 
profited  by  or  sought  to  advance  his  crude 
idea.  Century  after  century  surgeons  con- 
tinued to  puncture,  divide,  and  excise 
veins,  fearless  of  the  result  and  innocent 
of  their  inflammation.  Troublesome 
symptoms,  it  is  true,  sometimes  followed 
these  operations  ;  but  they  were  referred 
to  nerves,  tendons,  or  fascise — anything 
rather  than  the  veins — to  nerves  more 
especially. 

"I  was  called  in  haste,"  says  Ambroise 
Pare,  "to  see  liis  Majesty.3  He  had  been 
let  blood  by  a  surgeon,  and  a  nerve  had  been 
wounded  in  performing  the  operation,  at 
which  the  king  cried  out  with  pain.  The 
arm  became  contracted,  and  the  pain  diffused 
throughout    the    entire   limb.      I    applied    a 

1  Phlebitis,  so  named  by  Breschet,  from 
the  word  <f>xe4-  (<p\i36;),  which  was  employed 
by  Hippocrates  to  designate  the  channels 
which  conveyed  fluids,  the  term  artery  hav- 
ing reference  to  the  air-passage  alone.  Thus, 
under  the  name  of  veins  were  included  the 
various  secretory  canals,  as  the  bile-ducts 
and  the  ureters  ;  and  hence  Celsus  wrote  "a 
renibus  singulae  vence,  colore  albo,  ad  vesicam 
feruntur:  oupn-rripaj  Grseci  vocant"  (De  Re 
Medica,  lib.  iv.).  Praxagoras  first  distin- 
guished veins  from  arteries  ;  for  Aristotle, 
though  he  gave  the  name  of  aorta  to  the  ves- 
sel which  still  bears  that  title,  continued  to 
write  of  it  as  one  of  the  veins.  See  Galen  de 
Hip.  et  Platonis  Dogmatibus,  lib.  vi.,  c.  10; 
Galen  de  dignoscendis  Pnlsibus,  lib.  iv.,  c. 
2 ;  Le  Systeme  vefneux,  par  le  Docteur  Ver- 
neuil,  Paris,  1853. 

"  Kt<p.  h  Trspi  Tt!?  Kara  tw  xoUnv  (p\iBa  o"e;'h? 
vovtov.     Sydenham  edition,  London,  1856. 

3  Charles  IX.  of  France. 


plaster  over  the  wound  to  assure  its  closing, 
and  bathed  the  part  with  warm  turpentine 
and  spirits  of  wine  to  allay  the  irritation, 
the  arm  being  bandaged  to  the  shoulder,  and 
after  a  time  the  symptoms  began  to  abate." 

Gangrene,  he  further  states,  may  attack 
an  arm  after  venesection,  and  may  prove 
mortal.  "I  have  known  a  lady  to  die," 
writes  Dionis,  "from  diffused  inflamma- 
tion of  the  limb  after  a  bleeding  from  the 
foot." 

Pare,  treating  of  varices,1  observes: 
"sometimes  in  the  limbs  they  contain  a 
thrombus  of  blood,  dry  and  hard,  which, 
the  vein  being  opened,  should  be  evacu- 
ated." Petit  writes  a  description  of  the 
formation  of  clots  in  obstructed  veins, 
and  of  some  of  the  changes  they  sub- 
sequently undergo.2  Discussion  was  held 
respecting  other  clots  or  polypi  (poly- 
pes veineitx),  as  they  were  termed,  which 
were  found  in  the  heart;  and  between 
Haller,  Morgagni,  and  A.  and  J.  Pasta, 
opinions  differed  as  to  the  manner 
and  time  of  their  formation.3  Langs- 
wert  wrote  "  de  inflammatione  vena- 
rum"  in  the  section  of  his  work,  De 
Morbis  Arteriarum  et  Venarum  composi- 
tis,4  but  beyond  the  suggestive  name  made 

1  CEuvres  completes  d'Ambroise  Pare,  par 
J.  F.  Malgaigne,  tome  ii.,  pp.  268  et  seq. 

2  Sitot  que  le  tronc  des  vaisseaux  est  en- 
tierement  bouche  par  le  premier  caillot,  le 
sang  qui  remonte  par  les  branches  se  coagule 
a  mesure  qu'il  arrive,  la  tumeur  augmente  et 
devient  plus  dure."  He  then  describes  soft- 
ening of  the  tumor  thus  indurated,  which  he 
ascribes  to  separation  of  serum  from  the  clot : 
"  e'est  cette  serosite  qui  fait  la  mollesse." 
Traite  des  Maladies  chir.,  tome  ii.,  p.  42. 

3  J.  Pasta,  De  sanguineis  Concretionibus, 
Bergami,  1786. 

*  Pragse,  1763. 
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no  advance  upon  the  subject.  Attention, 
however,  had  been  thus  drawn  to  the  ill 
consequences  which  occasionally  followed 
wounds  of  veins,  and  the  formation  of  clots 
in  their  canals  was  recognized  in  connec- 
tion with  varices  and  with  obstruction. 

Meckel,  Frank,  and  Sasse  followed 
Hunter  in  describing  inflammation  of  the 
inner  coat  of  veins ;  and  from  their  time 
this  disease  (divided  into  the  adhesive  and 
the  suppurative)  has  been  amply  illus- 
trated by  numerous  observers,  and  by 
none  more  clearly  than  by  Geudriu,  who 
thus  describes  its  morbid  anatomy.1 

He  finds  the  inner  tunic  of  an  inflamed  vein  ■ 
at  first  of  a  more  or  less  deep  red  color  ;  but 
the  evidence  derived  from  this  condition  is 
often  valueless  from  the  attendant  blood- 
staining.  On  separating  the  inner  coat  from 
the  middle,  which  can  be  done  more  easily 
than  in  the  healthy  state,  the  injected  capil- 
laries become  evident,  even  in  the  structure 
connecting  the  inner  with  the  middle  coat. 
After  a  while  the  inner  coat  becomes  uni- 
formly red,  and  is  less  transparent,  so  that 
vessels  beneath  are  no  longer  distinguished. 
It  has  lost  its  polish,  and  even  has  become 
somewhat  rough.  It  acquires,  if  the  disease 
progresses,  a  swollen  and  villous  appearance, 
and,  but  for  its  easily  tearing,  can  be  readily 
detached  from  the  middle  coat.  The  latter 
quickly  thickens,  so  that  the  vessel  resembles 
an  artery,  but  is  less  resisting.  The  external 
coat  is  also  affected  and  infiltrated  with  serum 
or  blood.  The  cellular  sheath  becomes  in- 
volved, so  that  the  whole  forms  a  hlended 
blood-stained  mass.  A  membrane  sometimes 
lines  the  vessel,  of  little  consistence,  forming 
a  cheesy  pulp  when  pressed  between  the 
fingers. 

Ribes,  however,  has  observed  this  mem- 
brane firm  and  resisting,  and  even  organized, 
though  hut  slightly  adherent  to  the  adjacent 
wall.  Sometimes  it  adheres  so  firmly  that  it 
cannot  be  completely  detached,  and  it  occa- 
sionally covers  a  great  extent  of  vein-wall,  as 
in  a  case  described  by  Chaussier,2  in  which 
the  left  renal  and  adjacent  veins  were  thus 
coated.  The  blood  now  forms  on  the  wall  of 
the  vessel  fibrinous  clots,  more  or  less  decol- 
orized, by  which  the  tube  becomes  blocked 
up.  These  clots  are  not  formed  at  once,  but 
' '  fresh  fibrinous  layers  are  continually  being 
added,  and  in  a  proportionately  very  short 
time  a  plug  is  formed  which  fills  the  entire 
calibre  of  the  vein." 

"This  fibrinous  coagulum  extends  both 
above  and  below,  far  beyond  the  limits  of  the 
portion  originally  inflamed  ;  the  plug,  how- 
ever, ceasing  by  degrees  to  be  made  up  of 
concentric  layers,  gradually  passes  into  a 
tapering  coagulum,  more  or  less  tinged  with 
the  color  of  the  blood,  and  little,  if  at  all,  ad- 
herent to  the  walls  of  the  vessel.     In  all  the 

1  Histoire  anatomique  des  Inflammations, 
tome  ii.,  p.  16. 

2  Revue  med.  francaise  et  etrangere,  1825, 
tome  iii.,  p.  9. 


branches  of  veins  which  immediately  lead  to 
the  plugged  portion,  save  those  which  have 
other  channels  by  anastomosis,  the  blood 
stagnates  and  coagulates.  The  plug  is  shorter 
above,  and  seldom  extends  beyond  the  point 
of  junction  with  the  nearest  venous  trunk."1 

Such  is  an  account  of  changes  which 
are  said  to  accompany  adhesive  inflam- 
mation of  veins.  In  a  word,  their  inner 
and  middle  coats  become  inflamed,  lymph 
is  exuded  upon  and  clings  to  the  surface 
next  the  blood,  the  latter  coagulates,  and 
so  the  vein  is  filled  partly  with  lymph 
and  partly  with  clots.  Then,  as  in  every 
other  inflammation,  the  mingled  products 
undergo  further  changes. 

It  is,  however,  difficult  to  receive  these 
statements  in  the  face  of  facts  which 
throw  doubt  upon  the  existence  of  an  ad- 
hesive phlebitis.  First,  be  careful,  sug- 
gests Ribes,  to  distinguish  all  this  redness 
of  the  lining  membrane  of  veins  from 
post-mortem  congestion.  Veins,  after 
death,  quickly  become  stained  by  the 
fluids  adjacent,  more  rapidly  in  some 
cases  than  in  others.  Their  discoloration 
is  uniform,  and,  especially  in  small  ves- 
sels, extends  to  the  surrounding  tissue, 
and  this  more  particularly  in  the  depend- 
ent parts  "in  inflammatory  subjects  from 
the  ready  separation  of  decolorized  fibri- 
nous concretions,  in  others  from  dissever- 
ance of  the  corpuscles."2  Many  have 
been  misled  by  this  discoloration,  easy  as 
its  recognition  may  appear;  for  example, 
those  who  regarded  phlebitis  as  the  prin- 
cipal seat  of  erysipelas  ;  and  Ribes  him- 
self, when  he  wrote  of  an  inflammation 
involving  the  roots  of  the  portal  vein  of 
all  persons  dying  with  adynamic  fever. 
Those  also  who  assert  that  they  have 
seen  a  phlebitis  exteuding  through  many 
veins  until  it  reached  the  heart,  are 
equally  deceived  by  this  post-mortem 
staining. 

The  experience  of  Guthrie,3  who  doubts 
the  existence  of  an  adhesive,  or  as  he 
terms  it,  a  healthy  inflammation  of  veins, 
is  opposed  to  Gendrin's  description;  and 
Travers,4  whose  statements,  by  the  way, 
are  contradicted  by  Bichat,5  concludes 
that  "the  internal  coat  of  a  vein  is,  when 
compared  with  an  arterj-,  difficultly  sus- 
ceptible of  adhesive  inflammation.  In- 
deed, the  process  of  healing  and  division 

1  Hasse's  Path.  Anatomy,  English  trans., 
p.  14. 

2  Gendrin,  op.  cit.,  tome  ii.,  p.  5  ;  Ribes, 
Revue  med.  francaise  et  etrangere,  tome  iii., 
p.  5.     1825. 

3  A  Treatise  on  Gunshot  Wounds,  3d  edit., 
p.  299. 

4  Surgical  Essays,  part  i.,  p.  255. 

5  Anatomie  pathologique,  dernier  cours, 
chap,  xiv.,  p.  266. 
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by  ulceration  seems  to  be  conducted  with- 
out any  sign  of  inflammatory  action  ;  but 
the  indisposition  of  the  venous  membrane 
to  inflame  is  not,  as  appears  to  me,  in- 
consistent with  its  tendency,  under  ade- 
quate excitement,  to  inordinate  and  ex- 
cessive inflammation.  It  is  not  unusual 
to  find  the  morbid  action  of  parts  that 
are  difficultly  roused  least  controllable 
when  once  set  up."  Frank  and  Sasse 
saw  matters  very  differently.  They  ob- 
served a  deep  redness  of  the  internal  coat 
diffused  throughout  the  vessel,  and  after 
ligature  "a  sort  of  false  membrane,  re- 
sulting from  the  inflammatory  action."1 

Cruveilhier2  observed  that  vascularity 
was  not  seen  in  the  lining  membrane  of 
veins,  even  when  the  blood  charged  with 
irritants  from  inflamed  parts  caused  an  in- 
flammation ;  for  "  I  do  not  regard  the  phle- 
bitis as  the  first  change,  but  consider  the 
coagulation  as  anterior  to  the  phlebitis." 
Hunter8  thought  it  difficult  to  conceive 
"how  adhesions  should  take  place  on  the 
internal  surface  of  veins  ;  since  it  is  most 
obvious  that  the  coagulable  lymph  thrown 
out  by  the  exhalants  on  the  internal  sur- 
face of  the  vein,  mixing  with  the  same 
fluid  circulating  with  the  other  parts  of 
the  blood,  would  be  swept  away  without 
producing  any  effect.  But  since  such  ad- 
hesions do  in  fact  happen,  the  coagulable 
lymph  must  undergo  some  change  con- 
nected with  the  disposition  which  pro- 
duces its  extravasation." 

Travers  was  the  first  to  show  that  veins 
after  ligature  or  division,  repair  without 
an  adhesive  inflammation.  Three  pre- 
parations illustrate  this  fact.  One,  in  the 
museum  of  St.  Thomas's  Hospital,4  is  thus 
described,  "Appearance  of  a  vein  divided 
by  the  ligature,  which  came  away  on  the 
twenty-fifth  day.  The  upper  part  of  the 
vein  is  filled  with  firm  layers  of  coagula, 
which  so  tenaciously  adhered  to  the  inner 
membrane  as  to  be  separated  with  diffi- 
culty ;  when  separated,  the  surface  was 
found  to  be  perfectly  smooth  andnatural."5 
The  second  preparation  shows  the  result 
of  a  ligature  applied  to  the  jugular  vein  of 
a  horse  for  twenty -four  hours.  The  inner 
vein-wall,  thrown  into  longitudinal  folds, 
is  otherwise  natural  in  appearance,  whilst 
a  good  deal  of  lymph  is  accumulated  ex- 
ternally around  the  ligature.  The  third, 
which,  with  the  preceding,  is  in  the  museum 
of  St.  George's  Hospital,6  shows  the  effects 

1  Sylloge  Opusculorum  selectornm  ;  disser- 
tatio  Hallse  habita  anno,  1797,  p.  185.  Also 
Frank,  Epitome  de  Curand.  Hominum  Morb., 
lib.  i.,  P.  187. 

2  Traite  d'Anatomie  pathologique  generale, 
tome  L,  p.  290. 

3  Hunter,  Works,  vol.  iii.,  p.  584. 

4  Series  t,  151. 

5  Travers,  Surgical  Essays,  plate  xiii. 
s  Series  vi.,  173,  193. 


of  a  ligature,  including  part  of  the  parietes 
of  the  jugular  vein  of  a  horse.  Some  fibrin 
is  deposited  in  the  track  of  the  thread  and 
in  a  small  pouch  below,  but  no  evidence 
exists  of  any  inflammation  of  the  lining 
membrane,  and  this  three  days  after  ap- 
plication of  the  ligature. 

In  the  museum  of  St.  Thomas's  Hospital1 
is  a  preparation  of  the  jugular  vein  of  a 
horse,  with  a  circular  aperture  formed  by 
ulceration  of  the  wound  made  in  phlebo- 
tomy. Its  internal  margin  and  the  sur- 
rounding membrane  is  coated  with  ad- 
hesive matter.  As  in  this  case  the  interior 
of  the  vessel  communicates  with  the  tissues 
outside  the  vein,  the  adhesive  material 
may  have  made  its  way  into  the  vessel 
from  diseased  tissues  which  surround  it. 
But,  respecting  this  presence  of  adhesive 
material  within  veins,  an  error  was  origi- 
nated and  perpetuated  by  the  experiments 
of  G-endrin.  "Should  any  imagine," 
writes  Hasse,  "  this  false  membrane  to 
be  not  the  product  of  plastic  effusion  from 
t-he  coats  of  the  vein,  but  an  immediate 
deposit  from  the  blood,  let  him  refer  to 
the  experiment  of  Gendrin.  Having 
secured  a  portion  of  an  artery  between 
two  ligatures,  and  entirely  cleansed  it  of 
blood,  that  experimentalist  discovered, 
after  throwing  in  an  irritant  injection,  a 
plastic  membrane  deposited  within  the 
part  so  insulated,  filling  up  the  whole 
calibre  of  the  vessel ;  and  he  affirms  that 
similar  results  followed  in  experiments 
upon  veins. "  Notwithstanding  the  credit 
this  view  long  obtained,  and  the  support 
it  received  from  authorities  in  this  country, 
its  accuracy  was  disproved  by  Lee.  Hav- 
ing found  that  inflammation  of  the  coats 
of  the  veins  only  occurred  when  the  blood 
had  previously  coagulated  in  them,  he  was 
induced  to  believe  that  the  deposit  found 
in  the  veins  might  be  derived  directly  from 
the  blood.  Gcndrin's  experiment  was, 
therefore,  repeated  ;  and  when  precautions 
were  taken  to  exclude  all  blood  from  the 
vessel,  no  lymph  was  effused  in  the  vein. 

In  repeating  this  experiment,  I  find, 
however,  that  lymph  is  occasionally  found 
within  the  veins,  but  that  its  presence  is 
clue  to  an  effusion  external  to  the  vessel. 
The  precaution  of  closing,  by  ligature  or 
otherwise,  the  opening  through  which  the 
irritants  are  introduced,  effectually  secures 
its  absence.  The  following  experiments 
show  the  result  as  this  precaution  is,  or  is 
not,  taken.  They  show  that  the  lymph, 
when  present,  finds  its  way  into  the  vein 
from  without,  and  is  not  exuded  from  or 
through  the  lining  membrane.  Neither, 
in  animals,  does  the  internal  coat  inflame 
when  irritated. 

1.  Part  of  tbe  femoral  vein  of  a  dog  being 
selected,  free  from  anastomosing  branches,  a 

1  Series  y,  152. 
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ligature  was  applied  so  as  to  stop  the  bloc3 
coming  from  the  extremity.  The  vein  w 
then  opened  by  a  longitudinal  incision,  and 
the  blood  in  the  vessel  was  removed.  A  sec- 
ond ligature  was  then  applied  between  the 
longitudinal  cut  and  the  first  ligature,  and  a 
third  was  tied  between  the  wound  and  the 
heart.  After  twenty-four  hours,  lymph  was 
found  in  the  latter  interspace,  but  not  in  the 
first.  There  was  also  an  abundant  deposit 
of  lymph  external  to  the  vessel. 

2.  Part  of  the  femoral  vein  of  a  dog  having 
been  included  between  two  ligatures,  was 
punctured,  all  blood  removed  from  its  inte- 
rior, and  two  small  pieces  of  lead  introduced 
within  the  portion  of  the  vessel  isolated  by 
the  ligatures.  Twenty-four  hours  after  the 
operation  the  vein  was  surrounded  by  lymph, 
a  considerable  quantity  of  which  had  entered 
the  vessel  through  the  puncture  distending 
its  canal,  as  may  be  seen  in  the  preparation. 

3.  The  femoral  vein  of  a  dog  having  been 
exposed,  an  experiment  was  made  which  re- 
sembled the  preceding ;  but  the  ligature 
nearer  the  heart  was  shifted  after  introduc- 
tion of  the  foreign  bodies,  so  as  to  cut  off  the 
portion  of  vein  in  which  the  pieces  of  lead 
were  included  from  communication  with  the 
puncture  in  the  wall  of  the  vessel.  The 
lining  membrane  of  the  portion  of  vein  thus 
isolated  presented  a  natural  appearance 
twenty-four  hours  after  the  operation. 

4.  A  small  piece  of  lead  was  introduced 
within  the  femoral  vein  of  a  dog  and  there 
suspended  by  a  thread,  as  seen  in  the  prepa- 
ration. The  puncture  in  the  vein-wall  was 
then  closed  by  a  ligature,  which  had  the  ef- 
fect of  slightly  narrowing  the  canal  of  the 
vessel.  The  blood  was  then  allowed  to  flow 
through  the  vein  for  forty  hours.  At  the 
end  of  this  time  the  lining  membrane  of  the 
vessel  retained  its  natural  appearance.1 

From  these  considerations  it  is  manifest 
that  adhesive  phlebitis  has  been  very  va- 
rious^* described  and  accounted  for,  and 
that  its  occurrence  has  been  denied  by- 
some  pathologists.  There  can  be  no 
doubt  but  that  veins  are  repaired  without 
its  aid,  and  experiments  upon  animals, 
taken  for  what  they  are  worth,  show  that 
the  lining  membrane  of  these  vessels  does 
not  inflame  when  irritated.  Absence  of 
vessels  from  this  membrane  points,  one 
would.think,  to  a  reason  for  its  immunity. 
[It  has  been  demonstrated  that  the  lining 
membrane  of  a  vein  may,  when  irritated, 
increase  in  thickness  by  proliferation  of 
its  cellular  elements,  just  as  the  intima  of 
an  artery  does.  It  is  by  this  process  that 
veins  plugged  by  coagula  are  permanently 
obliterated  or  even  reduced  to  fibrous 
cords.  The  absence  of  bloodvessels  in  a 
tissue  does  not  give  immunity  from  irrita- 
tive processes.]  A  tissue  thus  circum- 
stanced may  eventually  be  involved  when 


1  Museum,  St.  Bartholomew's,  series  xiii., 
156. 


adjacent  parts  are  affected,  but  it  rarely 
originates  disease.  As  the  barrier  be- 
tween tissues  often  inflamed  on  the  one 
hand,  and  the  blood-stream  on  the  other, 
it  would  obviously  discharge  an  impor- 
tant function  did  it  prevent  lymph  from 
being  effused  on  the  internal  surface 
of  the  vein.  For  although  this  lymph 
might  be  swept  away  without  producing 
any  local  effect,  it  could  not  be  mingled 
with  the  blood  without  risk  of  spoiling 
that  fluid,  or  of  causing  secondary  mis- 
chief by  becoming  entangled  in,  and  so 
obstructing,  the  capillary  vessels. 

I  prefer,  therefore,  to  consider  what  has 
been  termed  adhesive  phlebitis  under  the 
name  of  thromballosis. 

THROMBALL.OSIS. 

The  changes  which  result  from  coagula- 
tion of  blood  within  the  veins  (thrombus, 
as  Petit  terms  it1)  may  easily  be  mis- 
taken for  processes  of  an  inflammatory 
character,  unless  the  beginnings  of  the 
disease  are  accurately  observed. 

Causes. — As  it  has  been  elsewhere 
shown2  that  the  blood-fibrin,  under  cer- 
tain conditions,  is  apt  to  coagulate  spon- 
taneously within  the  vessels,  it  will  here 
suffice  to  recall  the  fact.  Coagula  may 
indeed  form,  as  a  means  of  repair,  be  the 
blood  condition  what  it  may.  They  do 
so  in  arteries  after  application  of  a  liga- 
ture. They  do  so  in  veins  when  wounded 
or  when  torn  across,  and  are  then  suffi- 
cient to  close  the  rent,  and  eventually  to 
repair  it.  In  these  cases  the  coagula  are 
limited  in  their  extent.  But  in  other 
cases,  and  to  these  our  attention  is  now 
directed,  when  a  clot  is  formed  within  a 
vein,  it  increases  and  extends  from  one  to 
another,  until  having  commenced  per- 
chance in  a  vessel  of  small  size,  it  reaches 
and  fills  the  largest. 

This  remarkable  tendency  of  the  fibrin 
to  coagulate  within  the  veins  may  exist, 
unsuspected,  in  the  ill-nourished  and 
feeble,  or  may  be  slowly  induced  during 
the  progress  of  disease.  Some  trifling 
circumstance  is  then  sufficient  to  call  it 
into  action.  Bouillaud  states3  that  those 
dying  from  phthisis  or  from  cancer  often 
suffer  from  the  formation  of  clots  in  veins. 

In  one  case  the  external  iliac  was  thus 
filled  with  a  coagulum  where  compressed  by 

1  Also  named  embolism,  from  b/u8o\ov,  a  plug. 
The  term  thromballosis  more  correctly  indicates 
this  disease  (flpi^Soj,  a  clot,  and  dxxoioo>,  to 
change). 

2  Vol.  i.,  p.  557. 

3  Traite  clinique  des  Maladies  du  Cceur. 
Bidault  (Recherches  sur  les  Concretions  san- 
guines des  Veines,  Paris,  1850)  states  that 
Legroux  first  drew  attention  to  the  sponta- 
neous formation  of  clots  in  veins. 
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intestine  distended  with  feces.  In  another, 
a  tumor  pressed  the  vena  .va ;  in  a  third, 
a  cancer  growth  the  internal  iliac  ;  and  where 
the  pressure  fell,  there  each  vessel  was  closed 
by  coagulum.1  In  the  body  of  a  young  man 
who  had  long  lain  in  one  of  the  wards  of  St. 
Bartholomew's  Hospital  with  his  thighs  drawn 
up  on  the  abdomen,  the  femoral  veins  were 
closed  by  clots  above  the  junction  of  the  pro- 
funda, and  as  high  as  Poupart's  ligament. 
The  mere  flexing  of  the  vessels  had  sufficed 
to  determine  the  coagulation,  as  he  slowly 
died  with  phthisis  of  the  lungs. 

The  circumstance  which  called  the  co- 
agulating predisposition  into  activity, 
seems,  in  these  cases,  to  have  been  (1)  the 
pressure  upon  the  vessel.  So  again  in  the 
following  case  : — 

On  December  6,  1860,  I  examined  the  body 
of  a  male  patient  who  had  long  suffered  from 
dilatation  of  the  pelvis  of  the  right  kidney, 
in  consequence  of  impacted  calculus.  Peri- 
carditis was  the  immediate  cause  of  death. 
The  vena  cava  inferior  was  compressed  by 
the  dilated  pelvis  (which  formed  a  cyst  hold- 
ing four  pints  of  fluid),  and  was  somewhat 
narrowed  above  the  junction  of  the  common 
iliac  veins.  The  right  common  iliac  was 
filled  by  a  coagulum  in  part  soft  and  blood- 
stained, decolorized  where  in  contact  with 
fluid  blood  coming  through  the  opposite  vein. 
It  extended  far  towards  the  leg,  even  to  the 
veins  about  the  middle  of  the  thigh,  and  the 
right  lower  extremity  was  cedematous. 

In  these  cases,  the  pressure  is  often 
slight,  and  generally  acts-  upon  one  side 
of  the  vessel,  the  vein  being  free  to  yield 
in  the  opposite  direction.  They  must  be 
distinguished  from  those  cases  in  which 
the  pressure  is  made  upon  the  whole  cir- 
cumference of  a  vein,  or  if  acting  on  one 
side,  compresses  the  vessel  against  a  re- 
sisting substance  such  as  bone.  The 
vein  is  then  filled  with  a  coagulum  dis- 
tinct or  mingled  with  an  ingrowth  from 
any  tumor  which  may  happen  to  surround 
it,  and  eventually,  if  the  vessel  become 
obliterated,  clots  form  on  the  distal  side 
of  the  obliteration,  just  as  after  applica- 
tion of  a  ligature. 

[Clots  form  in  the  veins  of  weak  or 
cachectic  patients  at  points  where  pres- 
sure can  hardly  be  invoked  as  a  cause. 
Thus,  such  thrombi  are  commonly  found 
in  the  sinuses  of  the  cranium  as  well  as 
in  the  femoral  or  axillary  veins.  The  ex- 
planation suggested  by  Lancereaux  is 
that  at  these  points  the  arterial  impulse 
prolonged  through  the  capillaries  is  fully 
lost,  and  the  suction  exerted  by  the  ex- 
pansion of  the  thorax  during  inspiration 
is  least  felt.     It  has  been  noticed  also  that 


1  See  cases  by  Forbes  and  Holberton,  in 
Med.-Chir.  Trans.,  vol.  xiii.,  p.  293,  vol.  xvi., 
p.  62 ;  also  Museum,  Guy's,  152360. 


clots  usually  begin  within  the  pouch  of  a 
valve  or  on  the  spur  of  a  bifurcation  of 
the  vein.] 

This  occurred,  for  example,  in  the  case  of  a 
woman,  aged  twenty-three  years,  who  suf- 
fered from  osteoid  cancer,  involving  the  lower 
part  of  the  left  femur  and  the  popliteal  space. 
The  limb  was  amputated  at  St.  Bartholomew's 
Hospital.  The  diseased  portion  was  exam- 
ined November  23,  1861 .  The  popliteal  veins, 
there  were  two,  were  obliterated,  and  could 
not  be  traced  amidst  the  substance  of  the  tu- 
mor ;  but  above  and  below  the  obliterated 
portions  the  vessels  were  filled  with  firm  col- 
orless coagula. 

Other  circumstances,  however,  more  of- 
ten determine  the  formation  of  coagula.  (2) 
Inflammatory  changes  in  the  tissues  which 
surround  veins.  Thus  at  the  base  of  an 
extending  ulcer  the  veins  are  filled  with 
coagula.1  As  the  disease  advances,  the 
clotting  goes  before,  and  plugs  portion  af- 
ter portion  of  the  adjacent  veins.  Ren- 
dered solid,  they  may  indeed  soften  and 
slough  as  the  disease  progresses,  but  hem- 
orrhage is,  as  a  rule,  prevented  by  their 
rjrevious  obliteration.  (3)  Laceration  of 
a  vein,  as  when  the  placenta  is  expelled 
from  the  uterus.  Some  blood  escapes  and 
coagulates  without,  and  some,  but  not 
much,  within  the  vessel,  which  is  itself 
contracted.  Thus,  and  by  subsequent 
changes,  the  vein  is  permanently  closed. 
The  extension  of  clots,  which  results  in 
either  of  these  circumstances,  though  of 
common  occurrence,  has  received  scanty 
attention. 

In  illustration,  I  will  narrate  two  or 
three  cases. 

In  the  body  of  a  man  brought  to  St.  Bar- 
tholomew's for  dissection,  death  having  re- 
sulted from  phthisis,  the  nates  were  covered 
with  sloughing  sores.  The  left  femoral,  just 
below  Poupart's  ligament,  was  filled  with  a 
firm  coagulum  which  ascended  to  the  junction 
of  the  epigastric  vein.  Attention  was  drawn 
to  numerous  veins  about  the  base  of  the 
sloughs,  which  were  more  than  usually  con- 
spiciious  from  being  distended  with  clots. 
They  converged  towards  and  formed  the  left 
iuternal  circumflex,  and  so  extended  direct  to 
the  femoral ;  and,  without  doubt,  accounted 
for  the  clot  which  had  formed  there  in  direct 
continuity  with  those  in  the  smaller  vessels. 

In  February,  1864,  a  woman,  aged  twenty, 
died,  after  amputation  of  the  thigh,  with 
symptoms  of  pyaemia  ;  there  was  no  evidence 
of  vein  obstruction  about  the  vessels  of  the 
thigh  ;  but,  on  making  a  careful  examination 
of  the  pelvis,  to  which  I  was  led  by  the  fact 
that  a  large  bedsore  had  formed  over  the 
sacrum,  a  thin  plate  of  fibrin  was  found  at 
the  junction  of  veins  to  form  the  right  com- 

1  Museum,  St.  Bartholomew's,  series  xiii., 
61;  Middlesex,  vi.,  52;  St.  George's,  series 
vi.,  Nos.  176,  177,  178. 


288 


DISEASES    OF    THE    VEINS. 


mon  iliac.  This  fibrin  partly  hindered  the 
flow  of  blood  from  the  external  iliac,  but  be- 
ing broken  away  from  the  mouth  of  the  inter- 
nal iliac,  had  allowed  a  quantity  of  soft  clot 
debris  to  pass  into  the  circulation  ;  this  came 
from  the  ischiatic  vein,  which  was  filled 
throughout  its  entire  length  by  old  and  soft- 
ened coagula.  The  lungs  were  filled  with 
secondary  deposits.  In  this  instance  the 
thromballosis  had  extended  in  the  veins 
about  the  sore  on  the  sacrum,  not  from  that 
about  the  amputation  wound  of  the  thigh. 

My  friend,  the  late  Dr.  Baly,  sent  me  the 
following  report  of  the  case  of  a  female  aged 
sixteen  years,  a  prisoner  in  Millbank.  On 
January  20,  1844,  she  was  placed  on  the  sick 
list.  She  was  of  a  strumous  aspect,  and  had 
suffered  from  attacks  of  diarrhoea  and  of  dys- 
entery, attended  with  pain  about  the  head, 
and  cramps.  The  day  following  the  cramps 
ceased.  Pain  and  tenderness  about  the  epi- 
gastric region  persisted.  The  third  day  she 
began  to  complain  of  pain  in  the  right  side  of 
the  head,  and  the  right  side  of  the  face  was 
slightly  swollen.  The  gums  were  somewhat 
affected  by  mercury  she  had  taken.  A  glazed 
red  streak  extended  from  a  pustule  on  the 
right  side  of  the  nose  to  the  inner  angle  of 
the  eye,  terminating  abruptly.  A  good  deal 
of  the  pus  had  discharged  from  the  pustule 
during  this  and  the  preceding  day.  The  fourth 
morning  she  was  seized  with  convulsions  of 
an  epileptic  character.  She  became  insensi- 
ble, and  on  the  fifth  day  she  died.  The  body 
was  examined  twelve  hours  after  death.  The 
right  cavernous  sinus  was  filled  with  clots 
and  puriform  material,  as  also  was  the  oph- 
thalmic vein.  Elsewhere  each  sinus  con- 
tained dark  fluid  blood.  Two  veins,  one 
from  the  dura  mater,  the  other  from  the 
brain,  were  filled  with  clots.  The  vein  by 
the  side  of  the  nose  also  contained  coagula. 
Part  of  the  brain  lying  over  the  cavernous 
sinus  was  ecchymosed,  the  blood  was  coagu- 
lated in  its  vessels,  and  its  tissue  softened. 
From  the  pustule  to  the  softened  brain  tissue 
the  progress  of  the  disease  was  distinct,  and 
not  to  be  mistaken. 

Examples  to  show  how  veins,  after 
wounds  and  rupture  of  their  walls,  be- 
come obstructed  with  clots,  may  be  taken 
from  those  cases  of  oedema  of  the  legs,  so 
often  following  parturition,  bad  fractures, 
and  even  severe  contusions. 

On  July  19,  1S55,  a  woman,  aged  twenty- 
four  years,  was  admitted  into  St.  Bartholo- 
mew's Hospital,  who  had  enjoyed  good  health 
until,  about  six  months  before,  she  had  fallen 
from  a  height,  and  severely  bruised  herself 
about  the  pelvis.  Two  months  after  she  was 
confined  at  the  full  time.  A  few  weeks  before 
she  had  noticed  some  swelling  of  her  legs, 
and  she  subsequently  suffered  from  obscure 
abdominal  pains,  with  occasional  hemorrhage 
from  the  vagina.  Her  emaciation  became  ex- 
treme. The  lower  extremities  became  perma- 
nently oedematous,  and  hard  cords  could  be 
traced  along  the  course  of  the  principal  veins. 
Exhausting  diarrhoea  baffled  treatment,  and, 


sinking  gradually,  she  died  about  eight 
months  after  her  confinement.  The  femoral 
and  all  the  iliac  veins  being  removed  after 
death,  presented  the  following  appearances  : 
In  places  they  were  greatly  distended,  firm, 
and  resisting.  Between  such  portions  they 
were  contracted  and  empty.  All  smaller 
veins  opening  into  these  trunks  were  occupied 
by  firm,  decolorized  clots.  The  tissues  around 
were  natural,  save  about  the  femoral  veins, 
where  they  were  somewhat  thickened.  The 
coagula  clung  pretty  firmly  to  the  walls  of 
the  vessels  ;  they  showed  an  arrangement  of 
concentric  layers,  easily  separated  one  from 
another.  At  the  contracted  points,  the  walls, 
as  elsewhere,  presented  a  natural  appear- 
ance. All  other  parts  of  the  body,  excepting 
the  oedematous  legs,  presented  a  natural  ap- 
pearance. 

Again:  a  woman,  aged  sixty-two  years, 
died  in  the  same  hospital,  forty  days  after  a 
comminuted  fracture  from  direct  violence 
about  the  upper  and  middle  part  of  her  right 
femur.  Her  death  resulted  from  exhaustion  ; 
she  sank  gradually,  with  extensive  bedsores. 
The  right  lower  extremity  was  slightly  oede- 
matous. Great  ecchymoses  were  found  about 
the  adductors  and  the  vastus  internus.  The 
profunda  and  its  formative  branches  were 
plugged  as  high  as  the  junction  with  the 
femoral  vein  with  softening  blood-stained 
clots,  of  the  existence  of  which  there  was  no 
suspicion  during  life.  The  fractured  femur 
remained  ununited.  The  important  relation 
between  these  clots  and  the  occurrence  of 
non-union  will  be  subsequently  noticed.  The 
predisposition  which  inclines  the  blood  to 
form  these  continuous  clots  is  thus  called 
into  activity  by  accidents  of  common  occur- 
rence. 

T/ie  coagula  extend  in  all  cases  in  one  of 
two  directions — (a)  against,  (6)  with,  the 
blood-stream.  To  assist  in  explaining 
their  extension,  the  formation  of  a  coagu- 
lum  in  an  artery  on  which  a  ligature  has 
been  tied,  must  be  referred  to.  It  is  thus 
noticed  by  Jones  : — 

From  these  circumstances  it  appears  that 
the  enlargement  of  the  portion  of  the  artery 
between  the  first  collateral  branch  and  its 
extremity  is  prevented ;  but  it  is  obvious 
that  there  must  be  a  small  quantity  of  blood 
just  within  the  extremity  of  the  artery,  and 
which  is  more  or  less  completely  at  rest;  it 
therefore  coagulates,  but  does  not  appear  in 
every  instance  to  form  a  coagulum  capable 
of  filling  up  the  canal  of  the  artery ;  for,  as 
may  be  observed  in  many  of  the  experi- 
ments, several  hours  alter  the  artery  had 
been  tied,  there  was  only  a  slender  coagulum 
formed  in  its  extremity.  I  am  therefore  dis- 
posed to  think  that  though  the  artery  cannot 
accommodate  itself  to  the  blood  determined  to 
it,  yet  it  undergoes  such  a  degree  of  contrac- 
tion, as  occasions  too  much  motion  in  the 
blood  which  it  contains  to  admit  at  once  of 
its  complete  coagulation.  It  is  a  fact  that  in 
most  cases  only  a  slender  coagulum  is  formed 
at  first,  which  gradually  becomes  larger  by 
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successive  coagulations  of  the  blood  ;  and  for 
the  same  reason  it  is  that  the  coagulum  is  al- 
ways at  first  of  a  tapering  form,  with  its  base 
at  the  extremity  of  the  artery.1 

The  researches  of  Stelling2  add  little,  if 
any,  information.  He  observes,  that  the 
arrested  blood  forms  a  conical  mass,  whose 
apex  is  near  the  first  lateral  branch,  and 
whose  base  is  seated  on  the  extremity  of 
the  vessel,  and  is  contained  within  a  fun- 
nel of  blood  in  partial  motion. 

Now  respecting  this  coagulum  (throm- 
bus) two  facts  deserve  to  be  noted.  The 
first  is  its  formation  independent  of  the 
division  of  the  middle  and  internal  arte- 
rial coats.  If  a  broad  ligature  is  tied 
round  an  artery  so  as  to  close  its  canal 
without  lacerating  the  coats,  a  clot  is 
readily  formed  between  the  ligature  and 
the  first  branch  on  the  cardiac  side.3  The 
second  fact  is  that  the  blood  is  not  stag- 
nant above  the  ligature,  that  is  to  say,  in 
a  state  of  rest,  as  is  usually  assumed. 
On  the  contrary,,  it  is  agitated  in  an  or- 
derly manner,  so  that  the  fibrine  is  as  it 
were  churned  out  of  the  blood  to  form  the 

Pie.  301. 


Diagram  of  experiment. 

coagulum.     This  may  be  illustrated  by 
the  following  experiment.     Let  an  open- 

1  On  Hemorrhage,  p.  159.  See  also  Halleri 
Op.  Min.,  t.  i.,  exp.  54.  "  Sensim  vero  de 
arteria  ligata  sanguis  collectus  ita  refugit  ut 
nullus  supra  vinculum  sanguis  maneret,  sub 
lino  vero  copiosior  et  stagnans  superesset." 

2  Die  Bildung  und  Metamorphose  des  Blut- 
pfropfes  oder  Thrombus  in  verletzten  Blutge- 
fiissen  ;  Eisenach,  1834. 

3  Museum,  St.  Bartholomew's,  series  xiii., 
141. 


ing  (a)  be  made  in  the  side  of  a  common 
glass  test-tube.  Between  this  opening 
and  the  closed  extremity  of  the  glass  let 
tbe  latter  be  filled  with  sand.  A  stream 
of  water  directed  through  an  elastic  tube 
adapted  to  the  orifice  (6)  of  the  glass  will 
quickly  remove  the  greater  part  of  the 
sand  through  the  lateral  outlet  (a).  What 
remains  will  assume  a  spiral  shape, 
whilst  the  particles  of  sand  as  they  are 
whisked  away  will  indicate  a  spiral  move- 
ment of  the  water  stream,  as  shown  by 
the  plain  and  dotted  lines  in  the  annexed 
diagram.  As  the  relations  are  varied 
between  the  velocity  of  the  stream,  the 
diameter  of  the  outlet,  the  diameter  of 
the  tube,  and  the  distance  between  the 
closed  extremitj'  and  the  lateral  opening, 
so  of  course  will  the  result  be  modified. 

It  is  in  the  midst  of  such  an  orderly 
movement,  that  fibrin  is  probably  sepa- 
rated from  the  blood  above  the  ligature 
and  forms  the  spiral  and  conical  clot, 
which  extends  to  the  first  lateral  branch 
(where  the  churning  movement  ceases), 
and  which,  consisting  of  separated  fibrin, 
is  from  the  first  colorless.1 

[The  formation  of  a  clot  within  the 
closed  extremity  of  an  artery  beyond  the 
nearest  collateral,  seems  to  be  as  much 
the  result  of  stagnation  as  of  churning. 
The  strong  currents  are  on  the  side,  and 
the  clot  forms  in  the  centre,  where  the 
motion  is  least.  Moreover,  the  current  is 
stronger  at  the  level  of  the  collateral 
branch  than  it  is  in  the  closed  extremity, 
and  therefore  the  growth  of  the  clot 
instead  of  ceasing  at  that  point  should 
be  more  rapid  if  it  depended  solely  upon 
the  whipping  out  of  the  fibrin,  and  the 
process,  once  begun,  would  continue 
until  the  entire  venous  system  was  plug- 
ged. In  short,  the  conditions  which  gov- 
ern the  formation  and  growth  of  a  clot 
are  not  fully  understood.] 

Under  like  circumstances,  clots  form 
and  extend  in  an  obstructed  vein  (Fig. 
302,  a)  in  opposition  to  the  stream  as  far 
as  the  first  branch,  as  at  6,  where  the 
blood  turns  back  through  the  collateral 
vessel  (c)  ;  thejr  also  form  where  the  blood 
regurgitates,  as  in  the  subclavian  from 
disease  of  the  heart  ;2  but  these  coagula 
are  produced  less  rapidly  than  in  arteries, 
and  their  fibrin  is  often  largely  mingled 
with  other  blood  constituents.  The 
blood  also  finds  its  way  into  the  vein  on 
the  cardiac  side  of  an  obstruction  (d),  and 
supposing  vessels  (e  e)  to  be  torn  across, 
what  with  an  external  clot  (//)  and  the 
coagulation  within,  as  at  d,  they  are  soon 

1  Reference  is  made  to  these  observations 
in  the  article  Venenwunden,  by  0.  Weber, 
in  the  Handbuch  der  allgemeinen  und  spe- 
ciellen  Chirurgie,  p.  99  et  seq. 

2  Guy's  Hospital  Museum,  152130. 
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plugged  to  their  junction  with  a  larger 
vessel.  The  end  of  the  clot  in  contact 
with  the  blood-stream,  if  in  a  small  vein 
which  opens  into  one  of  large  size,  is 
round  or  flattened  ;  if,  on  the  other  hand, 
it  occupies  the  large  vessel,  its  extremity, 

Fig.   302. 


Diagram  of  clot-formation. 

moulded  by  the  lateral  current,  is  tapering, 
or  otherwise  modified  in  its  shape. '  Beyond 
any  such  point  the  extension  of  the  clot 
depends,  as  shown  by  Virchow,  upon  de- 
posits from  the  blood  as  the  latter  flows 
over  the  coagula,  and  these  additions  of 
fibrin  may  be  arranged  in  orderly  layers 
((/),  or  may  be  deposited  irregular  1}T,  leav- 
ing a  rough  surface,  as  at  fi.2  By  these 
accumulations  the  largest  veins  may  be  so 
nearly  occluded  that  a  slight  additional 
coagulation  at  any  moment  completes 
their  closure.  Vessels  thus  plugged  pre- 
sent the  appearance  shown  in  Fig.  303 
(from  an  obstructed  profunda  vein),  the 
yellowish    or    white    clot,  having    as  is 

1  See  woodcut,  vol.  L,  p.  557  ;  also  Museum, 
Guy's,  152122;  Middlesex,  vi.,  52. 

2  It  is  from  these  projecting  coagula  that 
fragments  and  even  large  masses  are  sepa- 
rated, pass  into  the  blood-stream,  and  are 
carried  by  it  to  be  eventually  lodged  in  dis- 
tant organs.  Several  cases  are  recorded  in 
which  sudden  death  has  been  caused  by  the 
lodgment  of  such  a  fibrin  mass  in  the  pul- 
monary arteries  ;  the  consequences  of  their 
arrest  in  the  arteries  of  the  brain,  whither 
they  are  usually  carried  from  deposits  on  dis- 
eased valves  of  the  heart,  have  been  fully  in- 
vestigated by  Kirkes  ;  and  the  whole  subject 
of  occlusion  of  the  arteries  from  this  cause 
will  be  found  treated  of  in  the  following  es- 
say. Plate  viii.  attached  to  Davis's  paper  in 
Med.-Chir.  Trans.,  vol.  xii.,  and  preparation 
152122  in  Guy's  Hospital  Museum,  are  excel- 
lent illustrations  of  coagula  in  a  position  to 
be  thus  washed  off  by  the  blood-stream.  See 
also  recent  observations  by  Bastian  and  oth- 
ers, and  by  Tuckwell  in  St.  Bartholomew's 
Hospital  Reports,  vol.  v. 


usual  a  spiral  shape,  and  colored  coag- 
ula filling  its  interspaces  (often  speckled 
with  fragments  derived  from  the  fibrin 
masses),  the  whole  bearing  below  an  im- 
pression of  the  vein-valves. 

The  changes  hitherto  described,  al- 
though as  often  independent,  are  fre- 
quently associated  with  ordinary  inflam- 
mation of  parts  around  the  veins,  as  may 
be  seen  in  the  greater  number  of  the  pre- 
parations in  the  London  museums.    As  a 

Fig.  303. 


View  obstructed  by  clot. 

consequence  of  such  inflammation  (the 
so-called  adhesive  phlebitis),  small  vessels 
quickly  fill  with  clots;  and  if  a  main 
trunk  is  then  examined,  its  inner  surface 
will  be  found  dotted  over  with  what  at 
first  sight  look  like  plates  of  lymph,  but 
which  are  in  reality  the  clots  projecting 
from  the  branch  veins,  some  firmly  at- 
tached, some  hanging  loosely  in  the  canal. 
From  these,  as  starting  points,  the  main 
vein  becomes  in  turn  obstructed  with 
coagula,  more  especially  if  its  outer  walls 
are" implicated  in  the  inflammation,  the 
clots  having  often  a  regular  laminated 
arrangement.  At  the  first  large  vessel 
which  joins  the  affected  vein  the  clotting 
is  arrested  by  the  incoming  blood-stream; 
but,  if,  as  has  been  already  shown,  the 
disposition  to  clot-formation  is  strong,  it 
is  only  checked  at  the  junction  of  collate- 
ral vessels,  and  may  extend  with  scarcely 
any  limit  either  towards  or  away  from 
the  centre  of  the  circulation. 

When  these  clots  are  removed,  the  lin- 
ing membrafie  of  the  vein  beneath  pre- 
sents a  natural  appearance  ;  but  its  outer 
and  middle  coats  are  not  unfrequently 
thickened,  and  if  there  be  much  contrac- 
tion of  the  tissues  around  subsequent  to 
their    inflammation,    the   vein    may    be 
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thrown  into  longitudinal   folds,  or  may 
become  tortuous.1 

As  each  coagulum  is  formed,  it  con- 
tracts ;  and  it  often  happens,  being  firmly 
fixed  by  its  roots,  as  we  may  term  its 
prolongations  into  the  small  branches, 
that  the  vein-wall  is  drawn  with  it  in 
its  retraction,  becoming  condensed  and 
thickened  in  appearance,  so  much  so  that 
when  cut  across  it  resembles  an  artery. 
Indeed  this  condition  is  generally  mis- 
taken for  an  inflammatory  thickening  of 
the  vessel ;  but  in  the  case  of  the  young 
woman  narrated  at  page  287,  suspecting 
the  nature  of  the  change,  I  removed  the 
internal  saphena,  which  was  contracted, 
thick,  and  hard  like  a  piece  of  whipcord, 
and  having  injected  water  into  a  part  of 
the  vessel,  easily  restored  that  portion  of 
the  canal  to  its  ordinary  size,  and  the 
vein- wall  to  its  usual  appearance,  so  that 
in  the  preparation2  it  forms  a  marked 
contrast  to  that  part  of  the  vessel  which 
remains  condensed.  Had  its  walls  been 
thickened  by  any  inflammatory  deposit, 
they  would  not  have  yielded  to  the  slight 
pressure  which  was  employed.  I  have 
recently  had  many  opportunities  of  re- 
peating this  experiment. 

Sometimes  the  coagulum  shrinks  to  one 
side,  being  more  tightly  held  by  the 
branches  in  that  than  in  the  opposite 
direction,  and  under  favorable  circum- 
stances the  blood,  incessantly  endeavor- 
ing to  insinuate  itself  into  the  obliterated 
vessels,  may  form  a  channel  by  the  side 
of  the  clot,  between  it  and  the  vein-wall, 
or  in  rare  instances  (referred  to  by  Ribes 
and  others)  may  drill  for  itself  a  passage 
through  the  centre  of  the  clot.  Under 
such  circumstances  the  circulation  is  re- 
established, though  still  hindered  by  por- 
tions of  fibrin,  which  form  bands  and 
cords  stretching  across  the  canal.3 

It  more  commonly  happens,  that  the 
obliteration  is  permanent,  and  the  vessel  is 
lost  to  the  circulation,  the  clot  (frequently 
organized)  and  the  vein  ultimately  form- 
ing a  firm,  shrunken,  sometimes  calcareous 
cord.  The  collateral  circulation  carries 
off  the  blood  which  should  have  passed 
through  the  lost  vessel ;  though,  before 
this  is  established,  and  even  after,  there 
is  oedema  from  those  parts  from  whence 
the  return  of  blood  is  hindered,  and  occa- 
sionally even  hemorrhage.  The  extent 
and  severity  of  this  oedema  (white  swelling) 

1  Museum,  College  of  Surgeons,  1725. 

2  Museum,  St.  Bartholomew's,  xiii.,  157. 

3  Museum,  St.  Thomas's,  y,  162,  168.  With 
reference  to  the  occasional  dilatation  of  these 
clots  and  their  connection  with  the  formation 
of  aneurism,  see  a  case  I  have  reported  in  the 
Path.  Trans.,  vol.  is.,  p.  93 ;  and  Remarks 
by  Dr.  Ogle  on  the  Formation  of  Aneurism  in 
connection  with  Thrombosis,  London,  1S66. 


will  depend  (a)  upon  the  size  of  the  vein 
obliterated,  (b)  upon  the  extent  of  the 
obliteration,  and  (c)  upon  the  sufficiency 
of  the  anastomosing  vessels  to  remedy  the 
obstruction.  When  the  oedema  is  at- 
tended with  considerable  pain,  a  low  state 
of  inflammation  is  superadded.  The  part 
is  swollen  and  hard,  but  does  not  pit  on 
pressure,  as  in  anasarca,  and  is  not  red, 
as  in  phlegmonous  erysipelas.  But  these 
affections  are  nearly  allied,  as  the  one 
causes  cellular  inflammation,  and  erysipe- 
las itself  almost  always  occasions  an  af- 
fection of  the  veins. 

This  oedema  often  embarrasses  the  re- 
pair of  fractures,  more  especially  when 
the  breakage  is  near  a  medullary  foramen 
and  involves  the  laceration  of  a  large 
vein,  or  when  the  tissues  around  are 
greatly  bruised  from  the  direct  violence 
of  the  injury,  so  that  clots  form  in  the 
principal  vessels.  As  this  complication 
is  of  such  common  occurrence  and  of  such 
serious  importance,  it  is  strange  that  at- 
tention has  been  so  little  directed  to  it  in 
cases  of  tardy  or  non-union.  It  may  be 
suspected  when,  about  the  fourth  wreek 
after  the  injury,  the  parts  continue  or  be- 
come cedematous,  cold,  and  often  aching. 
The  remedy  consists  in  endeavoring  to 
improve  the  circulation  through  the  su- 
perficial veins,  which  are  least  often  ob- 
structed, by  friction  with  the  hand  and 
by  position.  It  is,  however,  always  a  seri- 
ous affection,  as  shown  by  the  frequency 
with  which  opportunities  offer  for  inspect- 
ing the  bodies  of  old  and  feeble  people 
who  die  some  weeks  after  a  fracture  with 
no  trace  of  union,  but  with  numerous 
ecchymoses  and  plugged  veins  around  the 
seat  of  injury.1 

It  depends  upon  the  quality  of  the 
fibrin  whether  it  causes  these  simple  ob- 
structions, or  whether  it  softens  and  dis- 
integrates, forming  a  thick  yellow  fluid, 
sometimes  blood-stained,  which  resembles 
pus  (puriform)  iu  its  appearance,  and 
which,  with  the  complications  it  may 
give  rise  to  (pyaemia),  has  been  already 
described.2  The  clot  when  softened  is 
usually  shut  off  (sequestered)  in  an  up- 
ward and  downward  direction  by  newly- 
added  coagula.  And  here  I  may  observe, 
that  the  softening  begins,  as  a  rule,  in 
the  coagula  last  formed,  not,  as  Virchow 
states,  in  those  first  deposited.  For  in 
the  advance  of  the  malady  the  patient's 
health  fails,  and  the  fibrin  becomes  more 
and  more  prone  to  disintegrate  and  soften 
into  a  puriform  fluid. 

The  symptoms  of  obstruction  of  the  deep 
veins  are  obscure,  even  when  attended 
with  ordinary  inflammation  of  the  parts 

1  See  "Notes  on  Non-uniting  Fractures," 
Med.-Chir.  Trans.,  vol.  li. 

2  See  Pyemia,  vol.  i. 
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around.  There  may  be  some  constitu- 
tional disturbance  ;  the  superficial  veins 
may  be  congested,  and  after  a  time  the 
occurrence  of  oedema  ma}r  be  noted. 
When  the  limbs  are  affected,  they  feel  hot 
and  dry,  are  usually  Hexed,  and  cannot  be 
extended  without  considerable  pain.  If 
the  superficial  veins  are  involved,  they 
can  be  felt  as  hard  cords  under  the  finger, 
the  induration  being  due  to  the  thicken- 
ing of  the  tissues  around,  to  the  clots 
within,  or,  more  often,  to  the  two  con- 
jointly. The  course  of  the  attendant  in- 
flammation is  marked  by  redness  and 
tenderness,  and  may  be  distinguished 
from  inflammation  about  the  lymphatics 
by  the  small  size  of  the  cords  in  the  lat- 
ter, its  superficial  character,  and  the  rose- 
colored  redness  of  the  skin.  The  diagno- 
sis between  affections  of  the  deep  veins 
and  of  the  absorbents  is  not  so  clear.  An 
accompanying  injury,  from  which  the 
mischief  may  have  started,  and  which  is 
generally  a  contusion  or  an  open  wound 
of  some  kind,  will  usually  suggest  to  us 
the  probable  condition  of  the  neighboring 
veins. 

In  many  cases  no  danger  is  to  be  feared ; 
but  when  large  and  important  veins  are 
extensively  affected,  as  those  of  the  pelvis 
and  lower  extremities  conjointly,  nutri- 
tion is  so  largely.hindered  that  death  by  no 
means  unfrequently  results.  The  obstruc- 
tions often  cause  serious  complications, 
as  has  been  already  mentioned,  and  there 
is  danger  of  portions  being  separated  from 
the  clots  in  the  veins  and  causing  secon- 
dary mischief  in  the  capillaries  of  various 
organs  (pysemia). 

Treatment. — If  the  nature  of  this  affec- 
tion is  rightly  understood,  the  description 
of  its  treatment  becomes  simple  enough. 
The  patient's  health  must  be  upheld  "by 
doses  of  bark,  or  of  any  other  approved 
tonic  ;  and  a  generous  diet  must  minister 
to  his  amendment.  If  there  be  any  error, 
it  will  be  on  the  side  of  not  doing  enough 
in  this  respect.  Locally,  rest  must  be  in- 
sisted upon,  if  possible  in  such  a  position 
as  shall  favor  the  circulation  through  the 
part  affected.  The  circulation  should  be 
promoted  in  the  superficial  veins,  as  has 
been  already  indicated,  as  the  surest 
means  of  relieving  oedema.  If  there 
be  pain  from  an  inflammation,  it  may  be 
soothed  by  warm  fomentations ;  if  it  be 
chronic  and  from  oedema,"  it  is  useful  to 
give  opium  in  some  form,  and  thus  for  the 
time  relieve  it.  Each  case  in  which  the 
symptoms  are  at  all  serious  will  probably 
require  patient  watching  ;  for  the  disease, 
with  its  series  of  stages,  the  coagulation, 
the  eventual  obliteration,  and  the  right- 
ing of  the  circulation,  is  of  slow  progress, 
and  must,  after  all,  be  left  pretty  much  to 
nature.  Our  anxiety  to  render  assistance 
should  never  lead  us  to  the  employment 


of  such  remedies  as  blisters  applied  to  the 
cedematous  limb  ;  nor  can  aught  but  harm 
be  anticipated  from  depletion,  the  use  of 
mercury,  or  of  such-like  powerful  medi- 
cine. Except  in  the  case  of  the  compli- 
cations to  which  I  have  referred,  a  favor- 
able issue  may  be  anticipated. 

Suppurative  Phlebitis. 

It  remains  to  refer  to  the  so-called  sup- 
purative (diffuse)  phlebitis.  This  disease 
is,  in  fact,  nothing  more  than  a  diffused 
phlegmonous  inflammation,  and  ought  to 
be  reclassed  with  disorders  of  that  char- 
acter, from  which  it  was  separated  on  ac- 
count of  a  prevalent  opinion  that  the 
inner  membrane  of  veins  was  the  part 
first  and  chiefly  affected.  This  inflamma- 
tion follows  the  course  of  veins  which, 
acting  as  conductors,  favor  its  rapid  ex- 
tension in  the  direction  of  least  resist- 
ance ;  and  hence,  as  a  rule,  the  disease 
passes  from  the  small  to  the  larger  vessels, 
since  the  cellular  surroundings  of  the  lat- 
ter offer  the  easier  route  for  its  advance. 
That  the  parts  around  are  first  affected, 
and  not  the  lining  of  the  veins,  is  shown 
by  the  examination  of  fatal  cases.  There 
is  no  preparation  of  so-called  suppurative 
phlebitis  I  am  acquainted  with  in  which 
the  parts  around  the  veins  are  not  in- 
flamed and  thickened. 

iSTo  patients  in  a  fair  condition  of  health 
could  suffer  from  this  disease.  The  worst 
they  could  be  troubled  with  would  be  a 
limited  (adhesive)  inflammation  of  the 
parts  around  the  vessels,  with  attendant 
obstruction  of  the  veins  with  clots.  But 
if  the  system  is  depressed  and  enfeebled, 
as  when  suffering  from  extensive  ulcers, 
from  large  lacerations,  or  after  severe  op- 
erations, this  disease,  attacking  wounds 
and  adjacent  structures,  extends  along 
the  course  of  the  vessels,  just  as  in  other 
cases  it  happens  to  extend  along  the  sub- 
cutaneous cellular  tissue,  and  is  known  as 
phlegmonous  erysipelas.  It  arises  from 
various  local  irritations  ;  in  one  case,  the 
puncture  (venesection),  in  another,  the 
division  of  a  vein,  is  its  starting  point  ; 
and  it  often  occurs  after  amputations,  as 
after  other  wounds  ;  not,  however,  in  con- 
sequence of  ligatures  applied  to  veins. 
"Whether  these  vessels  be  tied  or  not,  this 
inflammation  may  supervene;  indeed,  in 
every  amputation,  as  remarked  by  Blan- 
din,1  the  veins  which  accompany  small 
arteries  are  always  tied  ;  and  we  have  no 
right  to  argue  that  the  ligature  of  a  large 
vein  is  more  likely  to  be"  followed  by  dif- 
fused inflammation  of  its  wall,  than  is 
that  of  the  smaller  vessels.  Such  an  as- 
sumption cannot  be  justified. 

1  Journal  hebdomadaire,  tome  ii.,  p.  579. 
Paris,  1829. 
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Whilst  remembering  that  various  de- 
grees of  severity  exist  between  the  limited 
(adhesive)  inflammation  of  the  tissues 
around  a  vein,  and  the  most  severe  form 
of  diffuse  suppuration  of  the  same  struc- 
tures, we  will  take  a  bad  case  of  the  latter 
as  giving  a  correct  idea  of  the  nature  and 
progress  of  the  disease. 

On  March  27,  1861,  I  examined  the  body 
of  a  man  who  died  in  St.  Bartholomew's  Hos- 
pital under  the  following  circumstances  :  Pie 
fell  from  a  height,  and  so  upon  some  iron 
spikes,  which  penetrated  one  into  either 
thigh.  Diffused  inflammation  became  estab- 
lished along  the  track  of  the  wounds,  more 
especially  on  the  right  side.  On  the  fourth 
day,  without  material  aggravation  of  the 
symptoms,  the  right  saphenous  vein  became 
indurated  along  its  entire  length.  The  lungs 
became  congested,  symptoms  of  dyspnoea  were 
added,  and  he  died  (typhoid)  on  the  seventh 
day.  The  right  wound  extended  across  the 
thigh  to  its  inner  side,  and  unhealthy  pus 
was  diffused  far  and  wide,  superficial  to  the 
fascia  lata.  The  tissues  around  the  saphena 
vein  were  laden  with  extravasated  blood,  and 
with  unhealthy  sauious  pus.  The  glands,  es- 
pecially about  the  upper  part  of  the  thigh, 
were  enlarged  and  blood-stained.  The  outer 
coat  of  the  saphena  was  oadematous,  the  in- 
ternal surface  of  the  vessel  was  rough,  and 
the  inner  coat  was,  for  the  most  part,  want- 
ing. There  was  no  increased  vascularity  of 
the  vessel.  Its  canal  was  filled  with  sanious 
pus,  and  occasional  shreds  of  blood-clots. 
Just  above  the  inner  ankle  it  was  suddenly 
contracted,  and  contained  a  tapering  coagu- 
lum ;  and  here  was  the  limit  of  the  surround- 
ing inflammation.  The  femoral  vein,  at  its 
junction  with  the  saphena,  was  laden  with 
Soft  colored  clots,  which  extended  into  the 
external  iliac.  The  lungs  were  congested 
and  cedematous. 

The  changes  in  this  and  allied  cases 
may  be  described  as  an  infiltration  of  the 
tissues  around  each  vein  with  serum  and 
corpuscular  lymph.  This  quickly  degen- 
erates, and  forms  a  series  of  abscesses,  or 
rather  a  diffused  collection  of  pus.  The 
rapidity  with  which  these  results  follow 
each  other  is  most  alarming.  The  veins 
at  first  contract,  entangling  as  they  do  so, 
some  few  coagula  ;  but  presently  such  por- 
tions dilate.  Beyond  these,  other  parts 
of  the  same  vessel  are  undergoing,  as  the 
surrounding  disease  advances,  the  earlier 
process  of  contraction  ;  and  again,  beyond 
such  portions,  clots  close  their  canal  and 
mark  the  momentary  limit  of  the  disease. 
And  so  it  extends,  following  the  vein- 
course.  All  branch  vessels  are  closed 
with  clots,  or  involved  otherwise  in  the 
disease,  so  that  no  blood  flows  through 
the  vessel,  and  thus,  and  from  the  condi- 
tion of  the  parts  around,  no  nourishment 
can  now  reach  the  inner  vein-coat ;  so  it 
dies,  becoming  cloudy,  forming  an  inor- 
ganic friable  pulp,  which  gradually  melts 


down  until  no  trace  of  it  remains.  The 
inner  coat  being  destroyed,  pus  finds  its 
Avay  into  the  dilated  vessels,  either  direct 
from  the  other  vein-coats,  or  through  them 
from  the  parts  around ;  for  these  coats, 
deprived  like  the  inner  of  their  blood- 
1  supply,  frequently  perish  in  the  course  of 
the  disease. 

The  symptoms  which  accompany  these 
changes  are  of  a  low,  even  typhoid  char- 
acter, ushered  in  with  rigors,  and  a  gen- 
eral increase  in  the  severity  of  pre-exist- 
ing signs.  If  superficial  veins  are  in- 
volved, the  accompanying  induration  and 
congestion  of  the  parts  around  will  mark 
the  progress  of  the  disease  ;  if  the  deep 
vessels  are  implicated,  it  is  upon  the  ac- 
cession of  general  symptoms,  and  upon 
the  uneasiness  about  the  parts  affected, 
that  we  must  rely  for  a  diagnosis,  which 
indeed  is  not  always  easily  arrived  at. 
When  diffuse  suppuration  is  established,  a 
satisfactory  issue  is  doubtful,  although  in 
the  less  severe  cases  Ave  may  succeed  in 
limiting,  and  so  in  arresting  the  disorder. 
To  effect  this,  every  effort  must  be  di- 
rected to  the  support  of  the  patient  with 
stimulants,  nourishing  food  and  tonics  ; 
warm  fomentations  applied  to  the  parts 
affected,  must  be  combined,  if  possible, 
with  free  incisions  to  allow  of  the  escape 
of  tbe  unhealthy  material  depositing  along 
the  course  of  the  vessels.  But  enough;  has 
been  said  in  treating  of  erysipelas  and  of 
pyaemia,  to  render  it  unnecessary  to  enter 
here  into  details  of  management,  which 
would  be  merely  a  repetition  of  those  re- 
commended for  the  aforesaid  diseases. 

In  cases  of  diffuse  suppuration,  the  co- 
agula play  an  unimportant  part,  very  differ- 
ent from  that  which  they  occupy  in  cases 
of  clot-obstruction  (more  especially  when 
they  soften  and  acquire  the  puriform  con- 
dition). Enough  has  been  said  to  show 
the  great  difference  between  the  two  af- 
fections; but  unlike  as  are  the  two  dis- 
eases, they  have  this  in  common,  that 
either  may  be  the  cause  of  those  secondary 
complications  to  which  the  term  pyaemia 
is  properly  restricted. 

Infants  occasionally  suffer  from  inflam- 
mation about  the  umbilical  vein,  as  noticed 
by  Osiander,  Meckel,  and  by  Duplay.1 
It  commences  from  tbe  second  to  the 
twelfth  day,  and  is  often  produced  by 
some  injury  which  the  child  has  sustained. 
In  other  cases,  it  would  seem  to  depend 
upon  influences  the  same  as  those  causing 
puerperal  fever  and  allied  disorders. 
Duplay  found  in  three  out  of  six  cases 
that  erysipelas  was  associated  with  the 
affection  of  the   cord  ;   and  occasionally 


1  Revue  medicale,  1838,  tome  in.,  p.  104. 
See  also  Morgagni,  Epist.  Anat.  Med.,  liii., 
art.  37. 
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even  local  gangrene  occurs,  thus  showing 
the  low  phlegmonous  character  of  the 
affection.  The  general  bad  condition  of 
the  children  is  also  indicated  by  discharges 
from  the  mucous  membranes,  and  by  the 
co-occurrence  of  purulent  ophthalmia. 
Death  occurs  from  the  thirteenth  to  the 
sixteenth  day.  The  entire  cord  is  in- 
volved, thickened,  with  the  structures 
around,  and  often  with  peritonitis.  The 
umbilical  vessels  are  all  obliterated  in 
the  common  affection,  their  canals  being 
filled  with  clots,  which  have  been  found 
to  extend  into  the  portal  veins.  The  diet 
of  the  child  and  the  various  secretions  re- 
quire attending  to,  and  warm  fomenta- 
tions maj-  be  applied  to  the  inflamed 
structures  ;  but  the  tender  age  of  the  in- 
fant is  unequal  to  resist  so  serious  a  dis- 
ease, for  a  fatal  result  has  followed  in  all 
recorded  cases. 

Some  veins  not  infrequently  contain 
loose  calculi  or  phleboliths,  generally 
round  or  oval,  and  sometimes  attached 
by  a  narrow  pedicle  to  the  inner  wall. 
ISTo  incouvenience  results  from  their  pres- 
ence. They  are  found  most  frequently  in 
the  veins  of  the  pelvis  about  the  bladder 
and  prostate,  especially  when  the  latter 
is  enlarged. 

Their  origin  has  been  much  questioned. 
Bichat1  thought  that  they  occurred  in 
veins  exposed  to  slow  circulation  of  their 
contents.  Hasse  found  them  connected 
with  varices.  Hodgson2  held  that  they 
were  probably  formed  in  surrounding 
parts,  and  made  their  way  into  the  veins 
by  absorption.  Cruveilhier  stated  that 
they  were  developed  in  the  centre  of  a 
clot  of  blood.  It  is,  however,  most  prob- 
able that  they  are  clots  which  have  thus 
dried  up  and  become  transformed.  Hav- 
ing protruded  from  some  small  branch, 
they  receive  additions  to  their  surface, 
and,  eventually  separating  from  the  pedi- 
cle which  held  them  to  their  original  ves- 
sel, shift  their  situation,  and  are  perhaps 
rolled  along  for  some  distance  by  the 
blood-stream  before  being  finally  arrested. 

They  are  formed  of  concentric  layers, 
which  consist,  according  to  an  analysis 
kindly  made  for  me  by  my  friend  and  col- 
league Dr.  Frankland,  of  protein  matters 
and  phosphate  of  lime.  The  former,  con- 
stituting about  twenty  per  cent,  of  the 
calculi,  are  nearly  all  albuminous  or  fibri- 
nous ;  the  latter,  though  mainly  phos- 
phate of  lime,  is  mingled  with  a  little 
sulphate  of  potash  and  sulphate  of  lime. 
That  is  to  say,  the  phleboliths  consist,  as 
might  be  expected,  of  the  coagulated 
protein  constituents  and  the  less  soluble 
salts  of  the  blood. 

1  Anat.  gen.,  par  Beclard,  p.  104. 

2  Dis.  of  Arteries,  p.  511. 


Hypertrophy  and  Atrophy. 

Hypertrophy  of  veins  occurs  when  any 
part  of  the  body  is  the  seat  of  increased 
growth.  It  is  a  natural  and  healthy 
change.  Thus  during  pregnancy  the 
uterus  is  provided  with  enlarged  channels 
for  the  removal  of  its  venous  blood ;  and 
thus  in  a  case  of  medullary  cancer  of  the 
omentum  I  have  seen  the  portal  vein 
twice  its  natural  size,  in  consequence  of 
the  large  quantity  of  blood  carried  to  it 
from  the  rapidly-growing  tumor. 

With  this  form  of  hypertrophy  there  is 
proportionate  dilatation,  so  that  the  ves- 
sels are  perfect  to  perform  all  their  func- 
tions. They  are  thus  adapted  to  new 
conditions,  as  when  an  artery  is  wounded 
through  a  vein,  and  the  latter  dilates 
(aneurismal  varix)  above  and  below,  its 
walls  becoming  thickened  so  as  to  resist 
the  arterial  impulse. 

Hjrpertrophy  with  dilatation  also  com- 
pensates for  many  obstructions  to  the 
circulation  by  fitting  one  set  of  veins  to 

[Fig.  304. 


Collateral  venous  circulation;  taken  from  a  woman 
set.  47  (under  the  care  of  Sir  W.  W.  Gull),  in  whom  the 
inferior  -vena  cava  was  completely  obstructed  from 
cancer.     Guy's  Hosp.  Mus.,  drawing  44*>.] 

make  up  for  the  loss  of  any  other.  Thus 
no  inconvenience  follows  when  superficial 
veins  are  obliterated,  for  by  dilatation  of 
anastomosing  branches  the  circulation  is 
readily  re-established.  When  the  vena 
cava  inferior  even  is  permanently  closed, 
it  is  well  known  that  the  lower  portion  of 
the  vessel  dilates  in  common  with  the 
branches  opening  into  it ;  that  various 
small  veins  become  large— for   example, 
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the  superficial  abdominal  or  azygos  major1 
— and  so  carry  to  the  heart  the  blood 
which  ought  to  have  reached  the  right 
auricle  by  the  usual  channel.  Such  cases 
have  long  been  on  record.  One,  described 
by  Halford,  is  preserved  at  the  College  of 
Surgeons,  and  shows  the  iliac  vein  slightly 
dilated  below  an  obstructing  coagulum,  a 
varicose  (dilated)  set  of  veins  about  the 
groins  having  carried  on  the  circulation 
for  several  years  before  death.2  This  kind 
of  dilatation  ceases  when  the  veins  can 
conveniently  carry  the  extra  quantity  of 
blood,  and  the  change  is  permanent  or 
temporary  as  the  obstruction  remains  or 
is  removed,  for  in  the  latter  case  the  veins 
usually  regain  their  ordinary  size. 

The  only  anatomical  change  which  at- 
tends this  increase  of  a  vein  is  the  addition 
of  transverse  fibres  to  its  middle  coat ;  its 
length  is  unaltered,  and  its  walls  remain 
smooth  and  uniform,  save  where  pouches 
behind  the  valves  account  for  slight  irregu- 
larities ;  but  as  noticed  by  Baillie  and 
Watson,3  "the  vessels  are  often  bent  and 
twisted  when  the  current  forces  its  way 
backward  against  the  opposing  but  in- 
effectual barrier  of  the  valves." 

If  the  obstruction  to  the  circulation  is 
in  the  heart,  or  in  the  lungs,  that  is  to  say, 
in  one  of  the  central  organs  through  which 
all  blood  must  pass,  no  round-about  chan- 
nels can  rearrange  the  circulation.  The 
veins  still  dilate,  but  the  change  is  passive, 
and  accommodates  them  to  the  blood 
which  accumulates  within  their  canals, 
because  its  onward  passage  is  impeded. 
Thus  it  happens,  with  obstruction  from 
disease  of  one  of  the  valves  of  the  heart, 
that  the  entire  venous  system  dilates,  so 
that  veins  which  can  be  seen,  such  as  the 
external  jugular,  are  turgid  and  distended. 
Maybe,  with  this  dilatation,  there  is  pro- 
portionate strengthening  of  the  vein-wall ; 
but  it  more  commonly  happens  that  the 
yielding  is  simply  passive,  increasing  until 
relieved  by  rupture  of  the  wall  (hemor- 
rhage), or  by  exudation  of  serum  (ana- 
sarca). 

Atrophy  of  veins,  in  common  with  atro- 
phy of  other  structures,  naturally  follows 
disuse  of  a  part.  After  amputation  above 
the  knee,  the  femoral  vein  lessens  to  one- 
third  of  its  previous  size  ;  after  removal  of 
a  testicle,  the  corresponding  spermatic 
veins  shrink  and  waste.  In  a  case  in  which 
the  right  kidnejr  had  been  transformed  into 

1  Museum,  Guy's  Hospital,  152132. 

2  Museum,  1732.  See  cases  by  Morgagni, 
Portal,  Petit,  Cline,  and  others ;  also  Rey- 
naud,  in  the  Journal  hebdomadaire,  tome  ii. 
Paris,  1829. 

3  Museum,  Middlesex  Hospital,  series  vi., 
32°.  Trans,  of  a  Society  for  the  Improvement 
of  Med.  and  Chir.  Knowledge,  vol.  i.,  p.  127. 


a  large  cyst  from  the  impaction  of  a  calcu- 
lus in  its  ureter,  the  canal  of  the  renal 
vein  would  not  admit  an  ordinary  sized 
probe. 

Degeneration  of  the  coats  of  a  vein  never 
associates  with  atrophy  of  the  vessel ;  in- 
deed, its  rarity  under  any  circumstances 
offers  a  marked  contrast  to  its  frequent 
occurrence  in  arteries.  In  the  museum 
of  St.  George's  Hospital,'  a  vein  from  the 
broad  ligament  of  the  uterus  contains  a 
round  white  mass  within  its  tunics,  the 
vein  being  pervious  ;  in  another  case,2  a 
calcareous  deposit  involves  the  internal 
saphena  ;  and  Baillie  mentions  a  case 
where  a  similar  deposit  was  found  in  the 
coats  of  the  vena  cava  inferior,  near  its 
division  into  the  common  iliacs.  Beclard 
observed  calcareous  degeneration  in  the 
femoral  vein,  and  Macartney  and  Andral 
in  the  internal  saphena.  It  has  also  been 
met  with  in  the  hepatic  veins  ;3  but  its 
occurrence  may  be  considered  accidental 
wherever  situated.  Indeed  it  is  doubtful 
if  these  calcareous  plates  should  be  re- 
garded as  a  degeneration  of  the  vein-wall ; 
it  is  more  probable  that  they  depend  upon 
an  after  change  in  some  local  deposit  of 
fibrine. 

Varicose  Yeins. 

Varicose  veins.  Varix.*  Phlebectasis. — 
When  a  vein  becomes  dilated  without  any 
good  object  or  purpose,  it  is  said  to  be 
varicose.  In  the  active  or  passive  dila- 
tations already  described,  which  adapt 
these  vessels  to  certain  states  of  the  cir- 
culation, the  purpose  is  as  evident  as  is 
the  gain  which  results.  JSTot  so  with 
varices.  No  good  comes  from  them. 
They  are  useless  and  hurtful. 

Many  of  the  early  medical  writers  were 
familiar  with  much  that  is  at  present 
known  respecting  varix.  It  is  still  the 
"  dilatation  of  a  vein"  described  by  Paulus 
iEgineta  ;5  and  our  treatment  of  the  dilated 
vessel  continues  practically  unchanged. 
Some  veins,  so  far  as  is  known,  are  un- 
affected by  varices,  while  among  those 
which  have  been  reckoned  as  varicose  a 
considerable  number  ought  rather  to  be 
referred  to  that  hypertrophy  with  dilata- 
tion which  has  been  already  described. 
Thus  the  tumors  formed  of  tortuous  and 
dilated     subcutaneous    veins    (fancifully 


1  Series  vi.,  191. 

2  Museum,  St.  Thomas's  Hospital,  y,  170. 

3  Museum,  College  of  Surgeons,  1438. 

4  Varius,  unequal.  Grsecis  jeipa-o?  aut  l£ia 
Hippocratis  dicitur. 

5  "Varix  vense  dilatatio  est,  aliquando  in 
temporibus,  aliquando  in  una  ventris  parte, 
sub  umbilico,  nonnunquam  etiam  circa  testi- 
culos,  sed  maxime  in  cruribus." — Opus  de 
Re  Medica,  Lat.  don.,  p.  50.     Paris,  1532. 
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likened  by  Severinus'  to  the  head  of  Me- 
dusa), which  occasionally  occupy  the  hypo- 
gastric region,  simply  compensate  for  the 
obstruction  of  some  large  vessel,  such  as 
the  vena  cava  inferior,  unless  indeed  they 
are  due  to  that  congenital  communication 
in  rare  cases  maintained  between  the  por- 
tal system  and  subcutaneous  vessels  of  the 
abdomen  by  means  of  a  patent  umbilical 
vein,  and  of  which  a  few  instances  are  on 
record.2 

[It  is  claimed  by  recent  writers  that  the 
enlarged  veins  sometimes  found  centring 
at  the  umbilicus  communicate  not  with 
the  umbilical  vein,  as  alleged,  but  with 
the  veins  of  the  suspensory  ligaments  of 
the  liver.  Bearing  in  mind  the  absolute 
isolation  of  the  vessels  of  the  umbilical 
cord  from  those  of  the  abdominal  pari- 
etes,  it  is  not  easy  to  comprehend  how 
this  alleged  communication  between  them 
could  exist.3] 

True  varices  are  commonly  met  with  in 
the  submucous  veins  of  the  bladder  and  rec- 
tum (hemorrhoids),4  in  the  spermatic  veins 
(varicocele,  cirsocele),5  and  in  the  veins 
of  the  lower  extremities.  They  are  also, 
though  rarely,  met  with  in  the  veins  about 
the  face,  more  especially  those  of  the  lips 
and  eyelids.  In  one  specimen  they  ma}r 
be  seen  involving  the  internal  jugular  ;6 
in  another  the  veins  of  the  stomach  ;7  and 
they  are  said  to  affect  the  pharynx,  oeso- 
phagus, and  small  intestine,  but  of  these 
the  records  are  unsatisfactory.  One  case 
of  varix  at  the  bend  of  the  elbow  is 
recorded  by  Petit  ;  and  a  boy  is  stated 
hy  Warren  to  have  suffered  from  varix 
which  formed  between  the  shoulder  and 
elbow  after  violent  muscular  exertion  ;8 
but  phlebectasis  of  the  upper  extremities 
is  a  very  rare  occurrence.9 

Varices  of  the  lower  extremities,  though 
much  had  been  written  respecting  them, 
received  but  little  attention  from  anato- 
mists. This  neglect  occasioned  and  main- 
tained the   error  of  Boyer,  adopted  by 

1  M.  A.  Severinus,  De  recond.  Abs.  Natura, 
cap.  ix.,  §  13. 

2  Cruveilhier,  Anat.  path.,  liv.  xvi.,  pi.  6. 
[3  See  Langenbeck's  Archives,  vol.  xxiv., 

p.  521,  for  cases.] 

4  See  Diseases  of  the  Rectum. 

5  See  Diseases  of  the  Male  Organs  of  Gene- 
ration. 

6  Museum,  St.  Thomas's  Hospital,  y,  155. 
i  Museum,  College  of  Surgeons,  1158. 

8  Traite  des  Maladies  chir.,  tome  ii.,  p.  49  ; 
Surgical  Observ.  on  Tumors,  p.  432. 

9  An  interesting  preparation  in  the  Museum 
of  St.  George's  Hospital,  series  vi.,  242,  shows 
all  the  deep  veins  of  the  arm  varicose.  The 
clusters  of  veins  surrounding  the  main  artery 
received  an  obscure  pulsation  from  it,  and 
there  was  much  difficulty  in  determining  the 
nature  of  the  affection.  It  was  noticed  to 
come  on  after  striking  a  violent  blow. 


most  of  those  who  wrote  upon  the  subject, 
that  varices  are  an  unnatural  permanent 
dilatation  of  the  subcutaneous  veins,  from 
which  the  deep  veins  are  at  first  exempt, 
and  that  the  latter,  constantly  sustained 
by  the  muscles,  receive  from  these  con- 
tractile organs  a  support  by  which  they 
escape  dilatation,  whilst  the  subcutaneous, 
less  well  supported,  can  expand  indefinite- 
ly.1 The  disease,  limited  in  its  origin  to 
one  set  of  vessels,  was  said  to  be  caused 
by  a  retrograde  movement  of  the  blood, 
or  by  a  mechanical  obstacle  to  the  return 
of  the  blood  to  the  heart,  or  by  a  commu- 
nication between  the  arteries  and  veins, 
small  vessels  passing  directly  from  the  one 
to  the  other.  The  last  suggestion,  how- 
ever attractive  in  theory,  failed  from  the 
absence  of  anatomical  proof,  for  the  pre- 
sence of  the  anastomosing  vessels  has 
never  been  shown  by  dissection.2 

The  error  of  Boyer's  doctrine  rested 
upon  insufficient  anatomical  research  ;  for 
in  fact  varices  do  not  invariably  com- 
mence in  the  trunk  of  the  saphena,  or  in 
that  of  any  superficial  vein.  The  seat  of 
varices,  as  shown  by  Verneuil,3  is  as  often 
in  the  deep  veins,  and  they  thence  ex- 
tend to  the  subcutaneous  vessels  by  the 
numerous  anastomoses  existing  between 
the  two  sets  ;  and  far  from  being  rare,  the 
deep  varices  are  of  very  frequent  occur- 
rence. 

There  are  various  veius  in  the  thickness 
of  a  limb ;  some  deeply  seated  in  com- 
pany with  the  great  arteries,  the  popli- 
teal, posterior  tibial,  and  the  like  ;  some 
which  lie  in  the  subcutaneous  tissue ;  and 
lastly,  intramuscular  veins,  which  convey 
blood  from  the  muscles  to  the  deep  or  su- 
perficial vessels,  and  form  anastomoses  be- 
tween them.  These  intramuscular  veins 
carry  large  quantities  of  blood,  and  their 
capacity  is  great  in  proportion.  I  find 
that  the  six  principal  veins  which  pass  in 
the  adult  male  from  the  soleus  muscle  to 
the  peroneal  and  posterior  tibial  vessels, 
have  a  united  diameter  of  not  less  than 
an  inch.  Where  these  vessels  open  into 
the  deep  veins  (more  especially  the  pero- 
neal and  posterior  tibial)  the  latter  are 
often  greatly  dilated,  as  may  be  seen  by 
the  accompanjing  diagram,  which  indi- 
cates their  condition  in  a  case  of  varix 
which  I  examined  in  a  body  brought  to 
St.  Bartholomew's  for  dissection.  Broca, 
quoted  by  Verneuil,  found  deep  varices 
equally  with  the  subcutaneous ;  Denuce 
observed  that   they  were  less  rare  than 

1  Boyer,  Traite  des  Maladies  chir.,  tome  ii., 
p.  451 ;  Sir  Everard  Home,  Practical  Obser- 
vations. 

2  Pigeaux,  Traite  pratique  des  Maladies  des 
Vaisseaux.     Paris,  1843. 

3  Gazette  rne"dicale,  1855.  Gazette  hebdo- 
madaire,  1861,  p.  428. 
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had  been  supposed,  and  existed  even 
when  the  subcutaneous  veins  were  unaf- 
fected ;  Deville  and  Fouche,  their  atten- 
tion being  called  to  the  subject,  confirm 
his  statements;  and  Dumay  communi- 
cates a  case  in  which,  whilst  tying  the 
peroneal  artery,  it  was  found  to  be  sur- 
rounded by  large  varicose  veins  with  ex- 
tremely thin  walls. 


According  to  Verneuil,  the  intra-muscu- 
lar  veins  also  become  varicose,  and  speci- 
mens are  preserved  in  the  Musee  Dupuy- 
tren1  to  show  they  are  sometimes  afiected 
without  change  in  the  subcutaneous.  In 
my  dissections  I  have  failed  to  meet  with 
this  intra-muscular  varix  ;2  but  from  the 
examination  of  bodies  brought  for  dissec- 
tion,   in   which  varices   are   occasionally 


Fig.  305. 


Diagram  of  dilated  veins  (see  p.  206). 


discovered,  and  in  which  the  vessels  have 
been  carefully  traced,  I  can  confirm  the 
statement  of  Briquet,  that  at  the  spot 
where  varices  are  most  common,  large 
trunks  communicate  through  the  muscles 
with  the  deep  veins  ;  and  t  find  the  latter 
as  commonly  diseased  as  the  superficial 
vessels,  the  disease  being  most  advanced 
where  the  intra-muscular  veins  empty  their 
blood  into  either  set. 

Causes. — Certain  conditions  of  system 
favor  the  formation  of  varices,  congenital 
predisposition  amongst  others  ;  a  disposi- 
tion thought  by  some  to  be  hereditary. 
Very  little  is  known  about  it.  Persons 
with  an  indolent  temperament,  or  persons 
reduced  in  health,1  suffer  from  a  relaxed 
and  debilitated  condition  of  the  vein- 
walls,  which  lose  their  tone  and  their 
elasticity,  and  then  offer  little  resistance 
to  the  pressure  of  the  blood.  In  some 
cases,  the  heart's  action  is  reduced  in  fre- 
quency (I  have  seen  young  adults  in  whom 
it  beat  but  forty  times  in  the  minute)  and 
in  force,  so  that  it  slowly  and  with  diffi- 
culty relieves  itself  of  the  venous  blood. 
Such  people,  and  others  to  a  less  extent, 
are  more  likely  to  suffer  from  varix  if  their 
occupation  is  one  which  habitually  in- 
volves much  standing  or  walking — in  fact, 
any  long-continued  muscular  exertion  ; 
and  so  cooks  and  grenadiers  have  been  se- 
lected by  Brodie  and  by  Home  as  espe- 
cially prone  to  the  formation  of  varicose 
veins.  They  are  developed  chiefly  during 
the  active  middle  period  of  life  ;  but  their 
appearance  may  be  postponed- until  old 
age,  or  may  be  referred  to  early  life,  since 


1  On  the  influence   of  gout,  see  Paget,  St. 
Bartholomew's  Hospital  Reports,  vol.  ii. 
vol.  ii. — 20 


they  not  unfrequently  occur  in  children 
under  ten  years  of  age. 

Obstruction  to  the  circulation  is  a  pas- 
sive aid  to  their  formation.  Hence  they 
coincide  with  certain  diseases  of  the  heart, 
of  the  lungs,  with  cirrhotic  liver,  and  are 
common  when  the  portal  system  is  over- 
charged with  blood,  as  with  those  who 
live  well,  though  such  suffer  more  especi- 
ally from  varices  of  the  rectum  (hemor- 
rhoids). Constipation  involving  the  ac- 
cumulation of  feces  in  the  intestine  and 
pressure  upon  the  iliac  veins,  the  obstruc- 
tion of  veins  with  clots,  the  pressure  of 
tumors,  and  such  artificial  pressure  as 
that  of  an  ill-adapted  hernia  truss  or  tight 
garters,  may  be  enumerated  as  examples 
of  conditions  which  retard  the  circulation, 
distend  the  veins,  and  prepare  them  to 
become  varicose. 

Such  conditions  hnve  more  influence 
upon  the  veins  of  the  leg,  because  the 
pressure  of  the  column  of  blood  which 
these  vessels  have  to  resist  is  increased 
by  gravitation.  Although  the  column  of 
venous  blood  ascending  against  its  own 
weight,  is  supported  by  the  column  of  ar- 
terial blood,  yet  the  pressure  of  the  fluid 
upon  the  walls  of  the  veins  increases  by 
gravitation,  inch  by  inch,  towards  the 
most  dependent  portions  of  the  body.  To 
illustrate  this  fact,  the  small  intestine, 
freed  from  its  mesentery,  may  be  held  so 
that  its  upper  and  lower  outlets  are  upor. 
the  same  level,  the  intermediate  curve  be- 

1  Specimens  254,  259. 

2  Further  investigations  confirm  me  in  this 
statement.  The  various  opinions  on  this  and 
other  points  in  the  anatomy  of  varix  are  fully 
discussed  in  chap.  i.  of  Mr.  Gay's  work  On 
Varicose  Disease.     London,  1868. 
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ing  pendent.  If  its  canal  is  filled  with 
water,  it  is  easy  to  compare  the  lax  con- 
ditions of  its  walls  above  with  their  ten- 
sion, almost  to  bursting,  at  the  curve  be- 
low. In  the  veins  this  tension  is  relieved 
by  valves,  and  some  dilatation  is  permit- 
ted, as  occasion  requires,  by  their  thin 
and  yielding  walls  ;  but  when  the  occasion 
passes  by,  the  elastic  vessels  soon  recover 
their  natural  capacity,  and  then  the  slight- 
est force  acting  upon  the  blood-column 
tends  to  quicken  its  movement  through 
the  venous  system.  If  there  exist  a  tend- 
ency to  dilatation  by  obstruction,  such 
force,  instead  of  moving  the  blood-col- 
umn, is  expended  upon  the  vein-walls  :' 
and  if  the  force  is  represented  by  a  cer- 
tain quantity  of  blood  forced  into  a  vein, 
then  there  is  added  an  increased  tendency 
to  dilatation  by  excess  of  contents. 

In  persons  with  relaxed  and  debilitated 
veins  the  varicose  condition  would  seem 
to  be  determined  by  the  habitual  over  ex- 
ercise of  muscles,  especially  those  of  the 
calf  of  the  leg,  which  force  the  blood  vio- 
lently into  vessels  inclined  to  yield  to  the 
distension,  and  already  over-filled  bj^  rea- 
son of  a  retarded  or  obstructed  circulation. 
The  dilatation  which  ensues  is  usually  of 
slow  progress  ;  indeed,  for  a  time  the 
veins  are  often  increased  iu  thickness  and 
strength  to  resist  this  distension ;  but 
Pare  records  cases,  and  his  observations 
are  confirmed,  in  which  large  varices  have 
suddenly  appeared  after  violent  muscular 
exertion,2  such  as  running,  dancing,  or 
carrying  heavy  weights.  Wherever,  so 
far  as  superficial  varices  are  concerned, 
the  intra-muscular  veins  pass  into  the  sub- 
cutaneous, there  the  varix  is  first  noticed; 
there  the  force,  that  is  the  blood-stream 
impelled  from  the  muscles,  tends  to  act 
on  the  vein-wall  and  to  dilate  the  vessel ; 
for  the  valves  obstruct  below,  and  the  col- 
umn of  obstructed  slow-moving  blood  re- 
sists above.3 

The  anatomical  changes  in  varicose  veins 
have  been  described  by  Andral ;  and  his 
distinctions,  though  too  minute,  have 
been  generally  adopted.4    In  brief,  it  is 


1  See  experiments  by  Williams,  Principles 
of  Medicine,  2d  edit.,  p.  188. 

2  Warren,  op.  cit.  See  also  Malgaigne, 
CEuvres  compl.,  t.  ii.,  p.  268. 

3  Mr.  Gay  has  elaborately'  considered  the 
question  of  the  cause  of  varicosity  (see  op. 
cit.).  So  far  as  I  can  judge,  it  seems  desira- 
ble to  assign  as  causes  those  mentioned  in 
the  text,  especially  the  influence  exercised 
by  the  intra-muscular  veins  upon  the  deep 
and  subcutaneous  systems  of  veins  in  the 
lower  extremities. 

4  Varices :  species  1.  Simple  dilatation,  af- 
fecting the  whole  length  of  a  vein,  or  existing 
only  at  intervals.  2.  Simple  dilatation,  with 
thinning  of  the  parietes.     3.  Uniform  dilata- 


sufficient  to  notice,  that  the  coats  of  the 
dilated  vessels  may  become  thickened,  or 
may  become  thin ;  that  they  may  be 
lengthened,  so  that  the  veins  are  rendered 
tortuous ;  that  the  dilatation  may  be 
unequal,  the  vein  being  marked  with 
pouches,  which  form  at  the  sinus  behind 
each  valve,  or  result  from  the  greater 
yielding  of  the  vessel  where  the  blood  is 
forced  into  it  from  an  intra-muscular 
branch  ;  that  varix  of  the  femoral  vein, 
which  occasionally  requires  to  be  distin- 
guished from  a  femoral  hernia,'  is  thus 
formed  by  yielding  of  the  vessel  at  its 
junction  with  the  internal  circumflex,  sa- 
phena,  and  profunda  veins. 

As  the  vein-canal  dilates,  the  valves, 
unless  previously  ruptured  by  violent  and 
sudden  muscular  action,  are  unequal  to 
close  the.  passage ;  and,  being  useless, 
they  presently  waste  and  are  reduced  to 
mere  fibrous  bands,  or  disappear  alto- 
gether.2 The  valves  are  not  destroyed  by 
the  backward  pressure  of  the  column  of 
blood  obstructed  in  its  passage  to  the 
heart ;  for  they  are  adapted,  as  is  well 
known,  to  resist  this  pressure,  and  they 
become,  when  needful,  thick  and  strong, 
to  fit  them  for  doing  so.  But  the  force 
represented  by  the  stream  of  blood  ad- 
vancing from  below,  and  from  the  intra- 
muscular veins,  presses  upon  their  rear, 
and,  as  they  are  unable  to  resist  a  force 
acting  in  this  direction,  flattens  their 
cusps  against  the  vein-wall ;  and  there, 
when  the  vein,  from  the  combined  action 
of  several  causes,  has  become  so  large 
that  the  valve-cusps  are  unable  to  meet 
and  close  its  canal,  they  shrink  and  atro- 
phy. It  follows  that,  in  varices,  those 
valves  only  are  thus  destroyed  which  lie 
between  the  lowest  varix  and  the  heart ; 
and,  when  they  are  destroyed,  that  the 
pressure  of  the  blood-column,  which  they 
helped  to  resist,  weighs  more  heavily  upon 
the  dependent  and  dilated  vessels. 

tion,  with  thickening  of  the  parietes.  4. 
Dilatation  at  intervals,  with  thickening  at 
the  dilated  points  ;  in  this,  and  in  the  third 
species,  the  vessel  being  lengthened  as  well 
as  dilated.  5.  Dilatation,  with  the  formation 
of  septa,  which  divide  the  interior  of  the 
varix  into  many  compartments,  in  which  the 
blood  coagulates.  6.  The  addition  to  the 
last  of  many  small  apertures  in  the  walls,  al- 
lowing the  escape  of  blood,  as  in  erectile  tu- 
mors.— Pathological  Anatomy,  Eng.  Trans., 
vol.  ii.,  p.  4  et  seq.     Dublin,  1831. 

1  See  Hernia. 

2  Museums,  Coll.  of  Surgeons,  1736,  and 
Bartholomew's  Hospital,  series  xiii.,  79.  Gay 
is  of  opinion,  "As  a  rule,  veins  that  become 
varicose  are  destitute  of  valves  ;  and  the  cords 
which  have  been  supposed  to  testify  to  their 
existence  in  these  veins  are  referable  to  an- 
other source,  viz.,  blood  clot." — Op.  cit.,  p. 
105. 
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The  tissues  which  surround  the  dis- 
eased veins  become  gradually  absorbed  in 
consequence  of  the  continued  pressure  of 
the  varix,  and  thus,  as  noticed  by  Hodg- 
son,1 bones  even  become  indented.  So 
thin,  indeed,  may  the  coverings  of  a  varix 
become,  tbat,  with  sudden  exertion,  or 
from  a  blow,  they  rupture,  and  hemor- 
rhage ensues.  In  cases  of  long  standing, 
however,  it  is  usual  to  find  the  neighbor- 
ing structures  thickened  and  hard  from 
simple  oedema,  or  from  inflammatory  exu- 
dation, which,  by  involving  the  neighbor- 
ing lymphatics,  causes  many  of  them  to 
be  permanently  obstructed  ;  so  that,  what 
with  their  obstruction  and  the  obstructed 
veiu-circulation,  the  whole  leg  becomes 
cedematous,  and  in  time  accumulates  a 
great  superfluity  of  fibro-cellular  tissue,  a 
condition  which  in  severe  cases  is  recog- 
nized as  the  Arabian  elephantiasis.2 

Varices  of  the  lower  extremity  do  not 
affect  especially  the  left  limb.  The  curi- 
ous error  which  long  prevailed,  and  gave 
precedence  to  the  left  leg,  has  been  com- 
pletely exposed.  Statistics  obtained  by 
Verneuil,  from  cases  observed  at  the  Ho- 
tel Dieu,  show  that  one  limb  is  diseased 
just  as  often  as  the  other.  In  fact,  the 
cases  are  rare,  if  they  ever  occur,  in 
which  the  disorder,  does  not  affect  both 
limbs  simultaneously,  although  the  greater 
progress  in  the  superficial  veins,  which  is 
observed  in  one  limb,  commonly  causes 
the  condition  of  its  fellow  to  be  passed  by 
unnoticed. 

Symptoms. — Though  varices  may  exist 
for  a  long  time,  and  cause  little,  if  any, 
inconvenience,  yet  it  is  more  usual  for 
those  who  suffer  from  them  to  complain, 
some  time  before  the  external  manifesta- 
tion of  the  disease,  of  aching  pain,  deep 
seated  in  the  limbs,  with  sense  of  weight, 
fulness,  and  fatigue,  in  some  cases  com- 
plicated with  a  certain  numbness  and  even 
loss  of  power  in  the  extremities.  In  a 
more  advanced  stage  of  the  disease,  the 
ankles  swell  after  a  hard  day's  work,  and 
the  feet  are  constantly  cold.  These 
symptoms  indicate  an  embarrassed  state 
of  the  circulation,  to  which  is  gradually 
added  dilatation  of  the  deep-seated  veins, 
and  more  especially  of  the  posterior  tibial. 

After  a  time,  at  one  or  more  points  in 
the  leg,  a  small  tumor,  in  an  early  stage 
resembling  the  "  venosite  "  of  briquet, 
is  formed,  soft,  of  a  bluish  color,  from  the 
dark  blood  showing  through  the  integu- 
ment ;  it  disappears  on  pressure,  but  re- 
turns when  the  pressure  is  removed,  or 
when  the  patient  stands  up,  and  is  caused 
by  a  vein  which  is  dilating  where  joined 
by  an  intra-muscular  branch.      Around 

1  Op.  cit.,  p.  561. 

2  For  erectile  tumors,  and  their  relations  to 
varices,  see  Na;vi. 


this  tumor  a  series  of  minute  vessels  are 
clustered  of  a  dark,  bluish  color — the 
small  superficial  veins  through  which  the 
passage  of  the  blood  is  retarded  to  a 
greater  degree  than  elsewhere,  because 
they  open  directly  into  that  part  of  the 
vessel  which  is  dilating.  By  degrees  the 
dilatation  extends  and  involves  an  in- 
creasing length  of  vein,  and  then  forms 
irregular,  knotty,  convoluted  tumors,  soft 
and  diminished  in  size  by  the  horizontal 
posture,  giving  a  bluish  tint  to  the  skin, 
which  is  stretched  and  thin,  and  sur- 
rounded by  smaller  veins,  also  somewhat 
varicose.  These  tumors  are  grouped 
around  the  points  at  which  the  dilatation 
first  commenced,  for  the  most  part  in  the 
middle  of  the  leg  along  the  track  of  the 
external  and  internal  saphena  veins,  but 
the  clusters  of  tortuous  vessels  often  ex- 
tend along  the  entire  length  of  the  leg  and 
thigh.  To  the  symptoms  already  enume- 
rated there  is  often  added  an  unpleasant 
itching ;  and  when  nerve-fibrils  are  by 
chance  involved,  a  sharp  tingling  pain. 

Occasionally,  when  the  varices  grad- 
ually thin  the  skin  which  covers  them,  and 
burst  through  it,  hemorrhage  ensues, 
which  may  cause  syncope  and  even  death 
if  not  promptly  arrested  ;  for  the  valves 
being  destroyed  between  the  varix  and  the 
heart,  the  escape  of  blood  is  directly  from 
the  proximal  portion  of  the  vessel,  and 
may  be  very  considerable.  In  treating 
such  a  bleeding,  the  patient  should  be 
promptly  laid  on  the  ground,  and  the  leg 
should  be  raised,  when  the  hemorrhage 
will  probably  cease.  If  it  continue,  the 
pressure  of  a  pad  of  lint  applied  to  the 
bleeding  vessel,  and  secured  by  a  few 
turns  of  a  bandage,  will  effectually 
arrest  it. 

In  inflammation  of  the  tissues  around 
the  veins  we  have  the  prelude  to  irritable 
conditions  of  the  skin  and  eczema,  to  ob- 
struction of  the  absorbents,  and  to  ulcer- 
ation ;'  and  when  the  vein-walls  from  the 
same  cause  become  surrounded  with 
tymph,  the  condition  is  reached  in  which, 
as  previously  described,  the  vessels  be- 
come filled  with  clots  and  obstructed. 
The  knotty  tumors  are  then  hard  and 
cannot  be  emptied  by  pressure,  and  this 
consolidation  is  permanent,  for  varicose 
veins  once  obstructed  with  clots  never 
have  their  canals  reopened.  In  this  way 
the  natural  cure  of  a  varicose  cluster  is 
often  effected,  with  much  temporary  relief 
to  the  patient ;  as,  however,  the  predis- 
position continues,  and  the  exciting  cause 
remains,  other  adjacent  veins  soon  be- 
come involved,  and  perpetuate  the  dis- 
ease.2 

Treatment. — Varices   of  long  standing 

1  For  varicose  ulcers,  see  vol.  i.,  p.  376. 

2  See  cases  by  Hodgson,  op.  cit.,  p.  561. 
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are  inveterate ;  for  although  much  may 
be  done  for  their  relief,  they  cannot  be 
cured ;  and  hence  it  is  fortunate,  although 
they  occasion  the  patient  much  hurt  and 
inconvenience,  that  they  are  not  serious 
in  their  consequences.  In  their  earlier 
stages  they  are  more  manageable  ;  and  it 
is  much  to  be  regretted  that  early  symp- 
toms are  mostly  unheeded,  for  whilst  the 
disease  is  limited  to  the  deep  veins,  or  at 
most  has  involved  but  slightly  the  super- 
ficial vessels,  it  admits  very  readily  of 
permanent  benefit. 

The  management  of  the  general  health 
is  an  important  item  in  the  treatment  of 
varices  in  every  stage.  The  feeble  and 
often  ill-nourished  patients  who  suffer 
from  this  disease,  must  be  invigorated  by 
tonics  and  a  generous  diet.  The  plethoric 
patient,  with  an  embarrassed  portal  cir- 
culation, will  gain  much  from  often-re- 
peated but  small  doses  of  purgative  medi- 
cine, and  by  the  use  of  cold  saline  baths. 
In  each  case  some  special  symptoms  will 
probably  demand  attention,  and  must  be 
met  by  appropriate  remedies  ;  but  in  the 
large  class  of  cases  in  which  there  exists 
a  constitutional  or  acquired  laxity  of  the 
veins,  no  remedy  equals  the  tincture  of 
the  perchloride  of  iron,  with  an  aperient 
pill  every  other  night  to  obviate  the  oc- 
currence of  constipation.  Under  its  in- 
fluence, combined  with  proper  local  appli- 
ances, the  laxity  of  the  veins  disappears, 
and  the  varices,  if  recent,  are  disposed  of. 

Provided  always  that  the  disease  is  not 
of  long  standing,  and  that  local  causes  of 
obstruction,  such  as  tight  garters,  are 
done  away  with,  it  is  advisable,  with  this 
general  treatment,  that  the  legs  should  be 
rested  in  the  horizontal  position  for  at 
least  a  month  or  six  weeks.  Walking 
should  be  prohibited,  and  only  carriage 
exercise  allowed.  The  limbs,  thus  rested, 
should  be  bandaged  from  the  toes  to 
above  the  knee,  the  pressure  being  firm 
and  equal,  and  the  bandage  (Domett) 
should  be  renewed  daily.  At  the  time 
of  each  renewal  the  limb  should  be  well 
rubbed  with  the  hand  for  about  a  quarter 
of  an  hour  ;  by  this  treatment  the  circu- 
lation through  the  subcutaneous  veins  is 
rendered  brisk,  and  the  tonicity  of  the 
walls  by  degrees  re-established.  What 
with  the  inaction  of  the  muscles,  the  im- 
proved tone  of  the  superficial  vessels,  and 
the  amendment  of  the  general  health,  a 
good  result  ma}'  be  anticipated. 

But  patients  seldom  have  the  inclina- 
tion or  the  opportunity  for  submitting  to 
such  rigid  treatment  for  the  cure  of  a 
disease  which  causes  comparatively  little 
inconvenience ;  and  when  this  is  the  case 
simple  compression  of  the  distended  veins 
will  often  give  great  relief,  and  even  pre- 
vent the  disease  from  growing  worse. 
Sufficient  support  may  be    obtained    by 


merely  bandaging  the  limb,  greater  pres- 
sure being  made  over  the  larger  of  the 
varicose  clusters  than  elsewhere  by  means 
of  a  pad  of  lint  placed  upon  each  of  them 
before  the  bandage  is  applied.1  Elastic 
spiral  bandages,  or  the  elastic  web  stock- 
ings, are  recommended  as  conveniently 
supplying  the  necessary  support.  They 
should  be  removed  at  night  when  the 
patient  goes  to  bed,  and  replaced  when 
he  gets  up  in  the  morning.  If  any  one 
of  them  causes  irritation  of  the  skin,  it 
must  be  changed  for  some  other  ;  and  it 
will  often  be  found  useful  to  protect  the 
integument  by  means  of  flannel  bandage 
or  cotton  wool  before  these  appliances 
are  put  on.  The  most  difficult  to  manage 
are  the  old  varices  surrounded  by  a  quan- 
tity of  indurated  tissue,  which  protects 
them  from  the  ordinary  pressure ;  the 
difficulty  may  generally  be  overcome  by 
the  exercise  of  a  little  ingenuity  in  apply- 
ing the  supports.  Travers  cured  a  vari- 
cose cyst  of  the  saphena  by  the  pressure 
of  strips  of  plaster.  The  varix  should  be 
emptied  of  its  blood,  and  the  strips,  of  a 
convenient  length  and  breadth,  should  be 
then  applied,  crossing  one  another  at 
right  angles.  A  firm  and  even  pressure 
may  also  be  obtained  by  applying  a  wet 
bandage.  A  number  of  pieces  of  muslin, 
linen,  or  calico  are  prepared,  each  about 
two  inches  wide  and  twelve  inches  long, 
and  saturated  with  water.  Two  of  these 
strips  are  first  placed  beneath  the  foot, 
and  their  ends  crossed  over  the  instep 
towards  the  ankle.  Other  strips  are  then 
bound  round  the  leg,  their  ends  crossing 
in  front,  so  arranged  that  the  one  above 
half-covers  the  one  below,  until  the  limb 
has  been  bandaged  to  a  sufficient  height. 
An  ordinary  roller  is  then  placed  over  all, 
and  each  day  the  application  is  renewed. 

These  measures  are,  however,  simply 
palliative  ;  and  in  the  desire  to  effect  the 
cure  of  so  common,  and  often  troublesome 
a  disease,  many  devices  have,  from  time 
to  time,  been  employed.  With  the  excep- 
tion of  Herapath's  suggestion  for  divid- 
ing the  fascia  lata  at  the  saphenous  open- 
ing to  relieve  a  supposed  pressure  upon 
the  femoral  vein,  the}'  all  aim  at  procur- 
ing obliteration  of  the  varix,  or  the  chief 
vein  connected  with  it.  But  from  all 
these  measures  it  is  quite  certain  that  only 
a  temporary  benefit  is  obtained  ;  for  after 
one  mass  of  varices  has  been  removed, 
the  anastomosing  veins  around  soon  ac- 
quire a  varicose  condition,  and  the  disease 
is  perpetuated.  In  deciding  upon  per- 
forming any  one  of  the  many  operations 
open  to  choose  from,  it  must  be  the  relief, 
not  the  cure,  of  the  varix  which  is  antici- 

1  Local  compression  was  first  recommended 
by  Delpech  and  Sanson.  See  Delpech,  Mala- 
dies chir.,  tome  iii. 
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pated  ;  and  no  doubt  there  are  cases,  yet 
not  so  many  as  some  would  have  us  to  be- 
lieve, in  which  the  pain  of  the  varix,  the 
impossibility  of  healing  a  large  ulcer,  the 
unfitting  of  a  patient  for  his  every-day 
work,  justify  the  operation  for  the  sake  of 
the  temporary  benefit. 

It  has  been  objected  to  these  operations, 
that  they  have  sometimes  imperilled  the 
patient's  life,  and  at  one  time  they  were 
brought  into  disrepute  by  the  occurrence 
of  several  deaths  from  diffused  inflamma- 
tion extending  along  the  course  of  the  vein 
which  had  been  operated  upon ;  but  the 
objection  should  be  made,  not  to  the  ope- 
ration, but  to  the  performance  of  it  upon 
patients  in  a  bad  state  of  health,  who,  to 
avail  one's  self  of  the  quaint  language  of 
Dionis,  are  opprest  with  humours  always 
ready  to  cast  themselves  upon  any  one 
locality. '  If  the  cases  are  selected  with 
care,  the  judgment  which  decides  in  favor 
of  an  operation  will  never  be  reproached 
by  the  occurrence  of  serious  hurt  to  the 
patient ;  and  the  only  troublesome  conse- 
quence will  be  a  languid  condition  of  the 
wounds,  which,  from  the  indolent  circula- 
tion through  the  limb,  are,  as  stated  by 
Skey,  often  very  difficult  to  heal. 

The  operations  recommended  for  the 
local  relief  of  varices  are  modifications  of 
one  another.  Their  practice  dates  from 
the  earliest  record  of  surgery,  and  some 
curious  peculiarities  of  treatment  may  be 
referred  to  as  showing  the  uncertain  rea- 
soning which  regulated  it.  Thus,  Celsus 
drew  a  distinction  between  straight  and 
convoluted  varices  ;  for  the  first  he  recom- 
mends2 that  they  should  be  exposed  by 
cutting  through  the  skin,  and  then  de- 
stroyed by  the  actual  cautery  ;  whilst  the 
latter  he  at  once  cut  out  with  the  knife. 
Ambroise  Pare  and  Petit3  punctured  them, 
squeezed  out  their  contents,  and  then 
applied  a  compress  ;  but  when  the  blood 
stagnated  in  an  isolated  tumor,  they  cut 
down  upon  and  removed  it.  But,  says 
Pare,  old  varices  should  be  left  alone,  lest, 
being  removed,  the  patient  should  be 
suffocated.  Boyer  followed  Pare,  but  tied 
the  vein  above  and  below  before  opening 
it ;  and  Home,  after  dividing  the  skin, 
passed  a  thread,  under  the  vein,  and  so 
tied  the  vessel  leading  from  the  varix 
towards  the  heart,  under  the  impression 
that  the  blood,  as  it  could  no  longer  flow 
through  the  vessel,  would  stagnate,  and 
then  coagulate  ;  and  in  practice  Home 
found  that  varicose  ulcers  were  thus  more 
readily  healed.  Prom  what  has  been  here 
said  respecting  the  causes  of  varicose  veins, 

1  "  Cocochymes  et  accables  d'humeurs,  tou- 
jours  pretes  a  se  jeter  sur  quelque  partie." 

2  De  Re  Medica,  lib.  vii. ,  cap.  xxxi. 

3  Traite  des  Maladies  chirurgicales,  tome 
ii.,  p.  64. 


it  is  evident  that  no  good  could  follow 
this  operation ;  indeed,  any  benefit  that 
patients  obtained  from  its  performance 
was  probably  due  to  the  rest  which  it 
necessitated. 

Amongst  other  suggestions,  Fricke  ad- 
vised that  two  or  three  threads  should  be 
passed  through  the  vein,  after  the  fashion 
of  a  seton  ;  and  Capaletti1  employed  gal- 
vano-puncture  to  induce  clotting  of  the 
blood  within  the  varix ;  whilst  Graefe2 
actually  opened  the  vessels  and  filled  their 
canals  witli  lint.  But  all  these  methods 
were  employed  without  any  fixed  idea  of 
what  was  to  be  accomplished  by  their 
means. 

Our  object  is  now  more  definite,  as  we 
seek  to  relieve  for  a  time  this  varicose 
condition  by  causing  coagulation  of  the 
blood  within  the  dilated  veins,  which  then 
shrink  and  contract  permanently.  This 
result  can  be  attained,  1st,  by  the  action 
of  caustics  applied  over  the  course  of  the 
vessel ;  2d,  by  subcutaneous  division  of  its 
walls ;  3d,  by  compressing  it  between  a 
steel  pin  and  a  twisted  suture,  or  by  some 
similar  contrivance.  The  potassa  fusa, 
or  Vienna  paste,3  may  be  applied  as  re- 
commended by  Mayo,  in  quantity  suffi- 
cient to  cause  sloughing  of  the  skin  over  a 
varix,  or  the  venous  trunk  connected  with 
it.  The  tissues  beneath  the  slough  inflame, 
the  vessel  is  filled  with  coagula,  and  so 
becomes  obliterated.  The  slough  should 
not  exceed  a  quarter  of  an  inch  in  its  dia- 
meter, and  the  surrounding  skin  should  be 
protected  from  the  action  of  the  caustic  by 
a  ring  of  plaster  encircling  the  portion  to  be 
destroyed.  Brodie  recommends  that  suffi- 
cient caustic  shall  be  employed  to  insure 
sloughing  of  the  vein,  as  a  more  certain 
mode  of  securing  its  destruction,  the  ves- 
sel becoming  closed  and  contracted  above 
and  below  the  slough.  According  to  cir- 
cumstances, two  or  more  of  these  sloughs 
will  be  required,  and  in  making  them  they 
must  be  carefully  kept  some  distance 
asunder.  Whether  the  varix  is  thus  itself 
destroyed,  or  the  venous  track  which  passes 
from  it,  the  blood  which  formerly  passed 
through  these  vessels  is  driven  into  other 
channels,  which  gradually  dilate  into  a 
fresh  crop  of  varices. 

Subcutaneous  division  of  varicose  veins 
is  easily  performed  hy  means  of  a  narrow 
pointed  bistoury,  first  employed  by  Bro- 
die,4 which  is  introduced  between  the  skin 

1  See  Archives  generales,  1S48,  p.  228. 

2  C.  Bell's  Surgery,  German  Trans.,  preface. 

3  Composed  of  five  parts  of  quick-lime  and 
four  of  caustic  potash,  made  into  a  paste  with 
spirits  of  wine  immediately  before  its  applica- 
tion. Nitric  acid  may  be  substituted  when  it 
is  only  required  to  excite  inflammation  about 
the  vein. 

4  Lectures  on  Pathology  and  Surgery,  p. 
185. 
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and  the  vein,  and  is  made  to  divide  the 
latter  as  it  is  withdrawn.  A  compress  of 
lint  should  he  at  once  applied  to  restrain 
hemorrhage.  This  operation  has  the  ad- 
vantage of  leaving  a  wound  which  heals 
readily,  often  hy  the  first  intention  ;  but  in 
some  cases  suppuration  has  followed,  and 
in  some  it  has  failed  to  obliterate  the 
vessel;  so  that,  says  Brodie,  "it  really 
appears  it  is  not  worth  patients'  while  to 
submit  to  it.  I  have  always  observed,  that 
if  I  cured  one  cluster,  two  smaller  ones 
appeared,  one  on  each  side  ;  and  that  ulti- 
mately I  left  the  patient  no  better  than  I 
found  him."  If  this  operation  is  per- 
formed to  facilitate  the  healing  of  a 
varicose  ulcer,  the  vessel  should  be  divided, 
if  possible,  below,  so  as  to  interrupt  the 
blood  as  it  streams  in  from  anastomosing 
vessels  and  causes  the  distension  of  the 
veins  about  the  ulcer.  After  this  or  any 
similar  operation,  the  patient  must  be 
kept  quiet  in  bed  for  at  least  four  or  five 
days,  and  longer  if  necessary. 

velpeau,  following  Davat,  employed  a 
metal  pin,  which  he  passed  under  (never 
through1)  the  vein,  and  on  which  he  ap- 
plied a  twisted  suture.  The  pin  was  al- 
lowed to  remain  in  until  sufficient  inflam- 
mation had  been  excited  to  promote 
obliteration  of  tbe  vein ;  but  when  the 
irritation  which  followed  was  but  slight, 
the  pin  was  left  to  come  away  by  ulcera- 
tion of  the  structures  which  covered  it. 
Some  of  these  pins  he  applied  to  the  vari- 
cose clusters,  and  some  to  the  veins  com- 
municating with  them ;  and  as  no  very 
bad  results  followed  his  operation,  it  was 
pretty  generally  tested.  But,  like  others, 
it  affords  only  temporary  relief;  and  be- 
sides is  open  to  the  objection  that  the 
sores  which  result  are  often  difficult  to 
heal,  although  this  is  an  objection  more 
especially  to  the  treatment  by  caustics. 
To  prevent  sloughing  of  the  integument, 
it  is  recommended  by  some  surgeons  to 
protect  it  from  the  twisted  thread  by 
means  of  a  piece  of  wax  bougie.  Various 
other  devices  for  conveniently  securing 
the  obliteration,  have  from  time  to  time 
been  suggested.2  A  good  and  expeditious 
plan  is  that  recommended  by  H.  Lee,  by 
whom  it  is  thus  described  :  "A  needle  is 
introduced  beneath  the  vein  or  veins  to 
be  obliterated,  and  an8-ligature  is  passed 
over  its  extremities.  The  vein  or  cluster 
of  veins  is  thus  included  between  the 
needle,  which  is  below  it,  and  the  liga- 
ture, which  is  over  the  skin.    The  ligature 

1  Transfixing  the  vein  and  passing  a  thread 
through  it,  as  proposed  by  Fricke,  was  found 
to  occasion  such  great  irritation  that  its  use 
was  presently  abandoned. 

2  Metal  pins  for  compressing  veins  are  de- 
scrihed  in  the  Medical  Times  and  Gazette, 
vol.  ii.,  1861,  p.  377. 


is  then  tied  so  as  to  produce  a  slight  de- 
gree of  pressure  on  the  vein,  and  by  this 
means  its  cavity  is  temporarily  closed  by 
acupressure.  Another  needle  is  then 
passed  under  the  vein  at  about  an  inch 
distance,  and  the  vessel  is  there  closed  in 
like  manner.  The  vein  or  cluster  of  veins 
thus  included  between  the  two  needles  is 
entirely  separated  from  the  rest  of  the 
circulating  system,  and  may  then  be  di- 
vided or  otherwise  obliterated  without 
risk.  Subcutaneous  section  of  the  vein 
is  generally  all  that  is  necessary,  and  is 
preferable  to  any  other  mode  of  operating, 
as  it  effectually  obliterates  the  vessels 
without  leaving  any  open  wound.  At  the 
expiration  of  about  four  days,  when  union 
is  established  in  the  divided  parts,  the 
needles  are  removed,  having  served  their 
temporary  purpose." 

Except  in  cases  which  have  been  refer- 
red to,  these  operations  are  not  to  be  re- 
commended ;  and  the  patient,  if  wise, 
will  be  content  with  the  palliative  mea- 
sures of  a  more  simple  character. 

I  have  several  times  referred  to  tumors 
as  causing  obstruction  to  the  circulation 
of  the  blood  through  veins.  Little  incon- 
venience follows,  in  consequence  of  the 
ready  formation  of  a  collateral  circula- 
tion. Some  tumors  compress  veins  against 
a  resisting  substance,  as  bone ;  some  by 
their  growth  completely  surround  them  ; 
whilst  others  extend  into  their  canals,  as 
was  first  pointed  out  by  Langstaff  in  a 
case  of  medullary  cancel*.  In  many  in- 
stances they  cause  obliteration  of  the  ves- 
sel by  interruption  of  its  canal  and  by 
absorption  of  its  coats,  or  they  induce  the 
formation  of  clots,  by  which  it  becomes 
permanently  obstructed.  Now  and  then 
a  tumor  appears  to  have  its  origin  in  and 
to  be  confined  to  a  vein,  as  happened  in 
the  splenic,  as  recorded  by  Hodgson,  and 
in  a  case,  related  by  Andral,1  where  the 
growth  consisted  of  adipose  tissue  in  the 
wall  of  a  portal  vein.2 

A  few  words  will  dispose  of  the  subject 
of  worms  and  other  parasites  which  were 

1  Op.  cit.,  vol.  ii.,  p.  423. 

2  The  following  specimens  give  a  good  gen- 
eral idea  of  these  vein  obliterations.  Middle- 
sex, series  vi.,  32,  35  :  vena  cava  obliterated 
by  pressure  from  an  aneurism.  St.  Thomas's, 
y,  171 :  vein  filled  with  encephaloid  deposit. 
Guy's,  152165:  vena  cava  obliterated  by  the 
side  of*  a  dried-up  hepatic  abscess  ;  and  152190, 
by  pressure  from  enlarged  glands.  Guy's, 
1522?  15  25.  growths  of  cancer  into  superior 
venae  cava?.  St.  Bartholomew's,  13,  29  :  fleshy 
growth  between  vena  cava  and  kidney,  oblit- 
erating the  former.  Aneurisms  and  abscesses, 
though  they  sometimes  burst  into  adjacent 
veins,  may  also  cause  obliteration :  St.  Bar- 
tholomew's, 13,  84 ;  St.  Thomas's,  y,  154 ; 
St.  George's,  vi.,  128. 
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formerly  supposed  to  infest  veins.  The 
more  exact  and  minute  examinations  of 
the  present  day  have  refused  in  this  mat- 
ter to  confirm  many  of  the  statements  of 


the  past.  Parasitic  animals,  except  in 
the  cases  of  migration  of  the  embryo  of 
tsenia,  and  in  the  instances  quoted  below, 
are  rarely  found  in  these  vessels.1 


DISEASES  OF  ARTERIES. 

By  Charles  H.  Moore,  Esq. 


Revised  by  Lewis  A.  Stimson,  M.D. 


Arteritis. 

This  is  a  rax-e  disease.  The  most  dis- 
tinct instance  of  a  limited  arterial  inflam- 
mation is  that  of  the  umbilical  arteries, 
which  after  the  ligature  of  the  funis  are 
sometimes  filled  with  pus. 

Inflammation  of  the  aorta  appears  to 
have  occurred  in  the  practice  of  some 
physicians,  and  to  have  been  traceable  to 
the  influence  of  cold.  One  such  instance 
mentioned  to  me  by  my  colleague,  Dr. 
Goodfellow,  followed  upon  a  young  man's 
lying  for  a  long  time  upon  his  chest  on 
wet  ground.  But  the  cases  formerly  de- 
scribed by  surgeons  as  primary  inflamma- 
tion of  arteries  appear,  by  the  light  of 
later  research,  to  have  been  due  to  the 
previous  impaction  of  a  plug.  Inflamma- 
tion of  an  artery,  and  even  suppuration, 
may  then  take  place,  but  it  is  a  secondary 
disease,  and  it  will  be  referred  to  in  the 
section  on  "  Occlusion  of  Arteries. "  Upon 
the  cases  in  which  long  portions  of  artery 
are  found  obliterated  and  converted  into 
fibrous  cords,  it  may  suffice  to  say  that 
no  evidence  of  previous  arteritis  or  of  any 
cause  whatever  can  be  adduced,  and  that 
the  same  result  without  obvious  inflam- 
mation attends  the  obliteration  of  the 
ductus  arteriosus,  and  sometimes  follows 
the  application  of  a  ligature. 

The  diseases  of  arteries  besides  inflam- 
mation are  few,  and  they  are  but  in  part 
distinguishable  by  the  anatomical  division 
of  the  coats.  The  outer  coat  may  be  in- 
volved in  diseases  of  the  sheath  and  of 
the  intervening  connective  tissue,  but, 
though  yielding  to  scirrhus,  and  being 
sometimes  perforated  by  it,  that  coat  long 
resists  the  encroachment  of  medullary 
cancer,  which  may  grow  around  it  and 
form  a  tunnel  for  the  vessel.  A  new 
growth,  described  by  Dr.  Moxon  under 
the  name  of  Periangioma,  is  a  rare  in- 
stance of  disease  limited  to  the  outer  coat 


and  sheath  of  arteries.  It  formed  a  tu- 
mor of  the  scalp,  permeated  by  enlarged 
and  tortuous  vessels,  and  made  up  of  new 
material  occupying  uniformly  their  outer- 
most and  circum- vascular  structures.2 

Diseases  of  the  middle  coat  are  proba- 
bly only  secondary  to  those  of  the  lining 

1  Andral,  Duval,  Treutler,  Fabricius,  and 
Rudolphi,  Virchow,  and  Leuckart,  may  be 
referred  to.  I  find  mentioned  by  one  or  other 
of  these,  echinococcus  altricipariens  and  dis- 
toma  hepaticum  in  the  hepatic  veins ;  ace- 
phalocysts  in  the  pulmonary  veins  ;  strongylus 
and  filaria  in  the  veins  of  a  horse  ;  and  entozoa 
belonging  to  the  class  nematoidea  of  Rudolphi 
in  the  right  ventricle  of  a  porpoise.  Hsema- 
tozoa,  as  they  are  termed,  are  said  to  be  found 
in  the  veins  of  birds,  reptiles,  and  fish,  hav- 
ing perforated  the  vessels,  as  it  is  assumed, 
in  their  wanderings,  and  being  then  washed 
along  the  blood-stream  until  they  stick  in 
the  capillaries.  Leuckart,  quoted  by  Kuchen- 
meister  (Syd.  Trans.,  vol.  L,  p.  50),  professes 
to  have  met  on  four  occasions  with  the  em- 
bryo of  tsenia  migrating  through  the  main 
branches  of  the  vena  porta.  See  also  Siebold, 
Syd.  Trans.,  p.  29. 

The  remarkable  discoveries  of  Bilharz, 
Griesinger,  Lautner,  and  others  respecting 
the  presence  of  small  flukes  (Bilharzia  hsema- 
tobia,  Cobbold)  should  be  referred  to.  They 
have  been  found  in  the  portal  system  and  in 
the  veins  of  the  mesentery  and  bladder.  It 
is  stated  that  in  363  autopsies  "Greisinger 
found  this  entozoon  present  no  less  than  117 
times."  In  advanced  cases  of  the  disease,  as 
it  occurs  in  Egypt  and  at  the  Cape  of  Good 
Hope,  severe  diarrhoea  and  hematuria  pre- 
cede death.  Dr.  Cobbold  is  so  good  as  to 
inform  me  that  he  has  discovered  the  same 
parasite  in  the  portal  blood  of  the  Cercopithe- 
cus  fuliginosus.  The  reader  is  referred  for 
further  details  to  Dr.  T.  Harley's  paper  in 
Med.-Chir.  Trans.,  vol.  xlvii. ;  or  to  Dr.  Cob- 
bold's  treatise  on  Entozoa,  p.  197  et  seq. 

2  "  Periangeioma  of  Scalp  ;  excision  ;  re- 
covery." By  Mr.  Thomas  Bryant.  Trans, 
of  Path.  Soc,  vol.  xix.,  p.  376. 
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and  external  tunics  of  the  vessel.  The 
great  hypertrophy  of  that  coat,  pointed 
out  by  Dr.  G.  Johnson,  in  the  minuter 
vessels  in  cases  of  Bright 's  disease,  or  its 
dilatation  in  exophthalmic  bronchocele, 
do  not  engage  the  special  attention  of  the 
surgeon. 

The  most  common  disease  of  arteries  is 
that  of  the  inner  coat,  and  it  is  of  much 
importance  in  practical  surgery,  from  its 
effects  in  weakening,  enlarging,  and  oc- 
cluding arteries. 

[Arteries  a're  subject  to  inflammation 
involving  all  the  coats  or  only  the  inter- 
nal or  external.  Acute  endarteritis,  in- 
flammation of  the  internal  coat,  appears 
in  the  aorta  in  the  form  of  raised,  soft, 
pink  patches  of  greater  or  less  size,  of 
regular  outline,  and  usually  circular.  On 
microscopical  examination  these  patches 
appear  as  thickenings  of  the  internal  coat 
produced  by  multiplication  of  its  cellular 
elements,  which  begins  in  its  most  super- 
ficial layer,  and  is  associated  with  the 
presence  of  a  gelatinous  intercellular  sub- 
stance, called  hyalirt,  which  is  thought  to 
be  the  product  of  a  degenerative  process. 
The  surface  of  a  patch  may  present  ulcer- 
ations or  fungoid  overgrowths  covered  by 
a  thin  layer  of  fibrin. 

In  chronic  endarteritis  the  process  oc- 
cupies the  deeper  layers  of  the  internal 
coat,  and  gives  rise  to  changes  which  will 
be  considered  in  the  section  on  atheroma. 

Spontaneous  acute  endarteritis  is  not 
common  in  the  small  arteries  ;  but  a  gen- 
eral arteritis,  involving  all  the  coats,  is 
common  in  inflamed  tissues,  and  may  ob- 
struct the  lumen  of  the  vessel  by  the 
growth  of  vegetations  from  its  surface. 

Periarteritis,  inflammation  of  the  outer 
coat,  may  appear  as  the  accompaniment 
of  an  acute  endarteritis,  or  alone,  bjr  the 
extension  of  neighboring  phlegmon. 

The  middle  coat  may  present  changes 
secondary  to  periarteritis  or  endarteritis. 
The  best  known  is  a  granular  fatty  de- 
generation associated  with  chronic  endar- 
teritis, and  important  in  the  production 
of  aneurism.  Some  authors  describe  also 
a  mesarteritis,  beginning  at  the  outer  side 
of  the  artery  around  the  vasa  vasorum, 
and  reaching  its  highest  development 
within  the  middle  coat.] 


Atheroma.    ■ 

In  the  earliest  stage  of  atheroma  a  thin, 
soft,  and  clear  membrane  lines  a  part  or 
the  whole  of  an  arterial  tube.  It  is  at 
first  scarcely  distinguishable  from  the 
natural  inner  coat  of  the  vessel ;  its  free 
surface  has  the  shining  smoothness  of  that 
membrane,  and  as  it  acquires  firmness 
and  a  closer  union  with  the  original  in- 
ternal coat,  it  furnishes,  in  fact,  a  new 


lining  to  the  artery.  This  structure  is 
added  to  the  artery  without  the  slightest 
appearance  of  disease  in  the  original  tex- 
tures of  the  vessel.  Its  coats  are  neither 
infiltered  nor  inflamed.  There  being  no 
manifest  cause  in  the  artery  itself  for  the 
formation  of  the  new  membrane,  it  may 
be  looked  upon  as  probably  deposited  upon 
the  interior  of  the  vessel  from  the  blood. 

This  opinion  as  to  its  source  is  con- 
firmed by  the  fact  that  the  inner  coats  of 
an  artery  are  devoid  of  nutrient  bloodves- 
sels, from  which  the  new  layer  could  be 
secreted,  and  by  observing  its  further 
progress.  On  the  inner  surface  of  the 
new  deposit,  a  stratum  similar  to  the  first 
is  laid,  and,  like  it,  becomes  consolidated, 
firmly  adherent,  and  in  its  turn  the  found- 
ation of  additional  depositions.  When 
many  of  these  strata  have  thus  accumu- 
lated within  the  vessel,  the  whole  mass 
is  no  longer  transparent,  but  becomes 
opaque,  dull,  and  condensed  into  a  mate- 
rial similar  to  hardened  albumen,  and 
eventually  to  ligament.  The  layer  last 
deposited  may  still  be  often  detected,  thin, 
smooth,  soft,  translucent,  overlapping  the 
edge  of  the  deeper  mass,  and  possessing, 
both  in  appearance  and  on  microscopic 
examination,  the  characters  of  a  lining 
membrane. 

[The  condition  known  by  the  name  of 
atheroma  is  preceded  and  sometimes 
caused  by  fatty  degeneration  of  the  inter- 
nal coat.  It  may  also  be  caused  directly 
by  rheumatism,  puerperal  fever,  or  alco- 
holism, but  even  in  these  cases  is  accom- 

Fig.  306. 


Vertical  section  of  a  recent  patch  of  endarteritis 
(Bryant). 

panied  by  fatty  degeneration.  The  first 
change  is  the  appearance  of  pale  opaque 
patches  on  the  inner  surface  of  the  artery, 
which,  under  the  microscope,  are  found  to 
be  due  to  granular  fatty  degeneration  of 
the  cellular  elements  of  the  deeper  part  of 
the  internal  coat,  associated  usually  with 
the  same  degeneration  of  the  middle  coat. 
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As  the  process  advances  calcareous  salts 
are  deposited  in  the  same  tissues,  the 
fat  granules  coalesce  to  form  drops  and 
small  cheesy  masses,  and  a  chronic  end- 
arteritis is  set  up,  the  products  of  which 
undergo  the  same  fatty  and  calcareous 
change.     At   this   stage   the   appearance 

Fig.  307. 


Vertical  section  of  an  older  patch,  showing-  fatty  and 
calcareous  degeneration  (Bryant). 

presented  to  the  naked  eye  is  that  of  a 
slightly  raised  patch,  with  a  pale  border 
and  a  yellowish,  sometimes  depressed, 
centre,  seen  on  vertical  section  to  be  cov- 
ered by  the  same  soft,  clear  layer  which 
is  found  at  the  border.  Under  this  smooth 
surface  the  patch  is  made  hard  and  gritty 
by  the  calcareous  salts  deposited  in  it, 
and  it  contains  a  central  focus  of  yellow- 
ish cheesy  matter  to  which  it  owes  the 
name  of  atheroma.  The  bottom  of  this 
focus  is  formed  by  the  deeper  layers  of  the 
internal  coat.] 

The  coats  of  the  artery  are  at  first  un- 
changed ;  but  as  the  deposit  accumulates 
their  function  is  abolished  ;  they  waste, 
and  lose  their  firmness,  elasticity,  and 
natural  color.  The  fibrous  coat  turns  to 
a  dull  yellow  hue  and  softens,  and  it  may 
be  easily  stripped  off.  With  its  natural 
texture,  it  loses  its  contractile  power  ;  it 
dilates,  and  is  unequally  thinned  out, 
spaces  being  formed  between  its  fibres, 
through  which  the  deposit  comes  into  con- 
tact and  adhesion  with  the  cellular  coat 
of  the  vessel.  The  outer  membrane  at 
first  becomes  unnaturally  vascular,  swol- 
len with  infiltration,  and  manifestly  in- 
flamed. As  the  activity  of  this  process 
subsides,  it  is  converted  into  a  callous, 
white  membrane,  closely  adherent  to  the 
deposit  and  to  the  remnant  of  the  middle 
coat. 

One  of  two  changes  may  occur  in  such 
an  indurated  lining  plate  of  an  artery. 
It  may  soften  in  its  interior,  or  be  con- 
verted into  a  layer  of  cretaceous  matter. 

Both  the  softening  and  the  change  into 


bone  take  place  in  the  deeper  parts  of  the 
deposit.  In  the  former  process  it  degen- 
erates into  a  thick  pulpy  mass  of  cholcs- 
terine,  oil-globules,  and  albuminous  and 
cretaceous  molecules.  The  inner  strata 
separate  this  pulp  for  a  time  from  the 
blood;  but  when  they  give  way,  the  whole 
is  gradually  washed  out  into  the  stream, 
and  the  base  of  the  cavity,  composed  of 
the  weakened  walls  of  the  artery,  is  ex- 
posed to  the  impulse  of  the  blood.  The 
possible  occurrence  of  an  aneurism,  par- 
ticularly a  dissecting  aneurism,  in  this 
condition  of  the  vessel,  will  be  evident. 

Cretefaction,  or  ossification,  likewise 
occurs  only  in  a  thick  deposit,  and  in  its 
external,  oldest  layers.  The  inner  sur- 
face of  a  bony  plate  of  an  artery  is  for 
some  time  lined  by  the  most  recently  laid 
stratum  of  membrane  ;  but  if  at  length 
this  also  ossifies,  the  plate  is  exposed  in 
the  vessel.  Externally,  nothing  inter- 
venes between  the  plate  and  the  middle 
coat,  for  the  original  lining  membrane 
partakes  in  the  chalky  degeneration.  The 
bony  growth  varies  in  its  form  in  different 
specimens,  and  still  more  in  different  ar- 
teries. In  the  aorta,  the  innominata,  and 
the  common  iliac,  it  assumes  that  of  plates 
of  different  sizes,  irregular  in  outline, 
generally  concave  and  smooth  internally, 
rugged  and  convex  externally  ;  whilst  in 
smaller  arteries  it  grows  in  the  shape  of 
rings,  which  answer  in  their  position  and 
direction  to  the  yellow  circular  fibres,  and 
have  been  regarded  as  ossifications  of 
that  coat.  In  some  of  the  larger  arteries, 
a  rough  mass  of  bone  may  even  project 
into  the  canal,  a  growth  of  so  peculiar  an 
aspect  as  to  be  compared  by  Professor 
Rokitansky  to  stalactite. 

[Cretefaction  and  ossification  are  not 
synonymous  terms,  and  only  the  former 
is  applicable  to  this  condition,  which  is 
characterized  by  the  deposit  of  lime  salts. 
Bone-corpuscles,  whose  presence  alone 
would  justify  the  use  of  the  second  term, 
are  not  found  in  it.  The  plates  are  cal- 
careous, not  bony ;  and  as  their  edges 
are  thin  and  sharp,  they  sometimes  cut 
through  this  covering,  and  render  possible 
an  infiltration  of  blood  into  the  wall  of  the 
vessel.] 

The  extent  to  which  atheroma  affects 
the  system  of  bloodvessels  is  very  vari- 
ous. In  some  instances,  every  artery  suf- 
ficiently large  to  be  named  by  anatomists 
is  thus  diseased  ;  in  others,  certain  vessels 
or  parts  of  vessels  are  unaffected  by  it. 
Extensive  atheroma  of  the  aorta  is  al- 
most invariably  attended  by  disease  of 
the  other  arteries  ;  or,  to  state  the  same 
fact  in  the  form  in  which  it  is  usually  pre- 
sented to  the  surgeon,  if  the  vessels  of 
the  limbs  are  found  diseased,  it  may  be 
presumed  that  those  within  the  trunk  are 
in  a  similar  condition.     It  is  necessary  to 
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note  the  instances  in  which  the  disease  is 
limited. 

The  aorta  may  be  diseased  throughout, 
yet  the  coronary  arteries  may  be  healthy; 
and  it  is  interesting  to  contrast  the  highly 
nourished  state  of  the  heart  in  such  a 
case  with  its  condition  when  its  nutrient 
arteries  are  diseased.  The  aortic  valves, 
the  commencement  or  the  whole  of  the 
arch,  may  be  atheromatous,  and  no  other 
vessel  be  affected.  Isolated  patches  of 
the  disease  may  occur  between  long  tracts 
of  healthy  artery,  and  it  is  of  the  greatest 
importance  in  surgery  to  know  this  fact 
in  relation  to  the  popliteal  and  axillary 
arteries,  of  which  short  portions  may  be 
even  ossified,  while  the  femoral  and  sub- 
clavian, so  far  as  concerns  the  possibility 
of  their  being  successfully  tied,  are 
healthy.  When  at  all  advanced,  the  dis- 
ease is  found  to  be  symmetrical,  the  arte- 
ries of  opposite  limbs  being  equally  and 
similarly  affected.  This  fact  is  well  illus- 
trated in  the  not  unfrequent  occurrence 
of  parallel,  almost  contemporaneous,  po- 
pliteal aneurisms  in  the  same  person. 
Some  vessels  are  earlier,  if  not  more  fre- 
quently, affected  with  the  disease  than 
others.  There  is  such  a  preponderance 
in  the  lower  extremit}*-  over  the  upper, 
both  in  the  proneness  of  its  vessels  to  the 
disease,  and  in  the  degree  which  atheroma 
attains  in  the  more  distant  limb.  Some 
entire  arteries  rarely  become  atheroma- 
tous. Those  of  the  stomach,  liver,  and 
intestines,  are  remarkably  exempt  from 
this  affection,  even  though  it  may  have 
attained  an  advanced  degree  in  the  splenic 
and  the  other  arteries  of  the  body.  As  a 
general  rule,  atheroma  is  a  disease  of  the 
arterial  trunks  and  larger  branches,  but 
it  is  occasionally  met  with  in  very  small 
vessels.  On  one  occasion,  when  making 
horizontal  sections  in  the  ordinary  mode 
of  examining  a  brain,  I  found  all  the  mi- 
nute vessels  ascending  through  the  central 
white  matter  of  the  cerebrum  converted 
into  stiff  wires  of  bone,  the  first  incision 
of  which  blunted  the  knife.  Haller  once 
met  with  an  atheroma  in  the  hypogastric 
artery,  but  it  is  the  only  case  on  record. 
The  most  marked  exemption,  however,  is 
that  of  the  venous  system,  including  the 
pulmonary  artery  and  its  branches  ;  and 
it  is  a  very  suggestive  fact  in  reference  to 
the  causation  of  the  whole  disease.  Athe- 
roma, even  in  its  early  stage,  is  rarely 
found  in  the  vessels  which  carry  venous 
blood  ;  and  when  it  does  occur,  it  is  asso- 
ciated with  extensive  disease  in  the  aortic 
system. 

So  marked  a  difference  in  the  liability 
of  the  two  systems  of  vessels  to  this  dis- 
ease might  seem  to  point  to  their  struc- 
ture as  its  cause,  and  lead  to  the  error  of 
regarding  it  as  an  affection  of  the  middle 
coat  of  the  arteries.     But  that  a  mere 


difference  of  structure  cannot  account  for 
the  exemption  of  the  venous  system  is 
evident  from  the  facts,  that  the  contrast 
between  the  two  systems  is  continued  into 
the  heart  itself,  that  the  deposit  in  cases 
of  arterio-venous  aneurism  is  at  least  as 
abundant  in  the  vein  as  in  the  artery,  and 
that  it  is  readily  formed  within  the  pul- 
monary arteries,  when  a  preternatural 
communication  admits  arterial  blood  from 
the  left  to  the  right  side  of  the  heart.  It 
appears  clear  therefore  that  the  source  of 
the  morbid  material  is  arterial  blood.  It 
is  further  observed,  that  the  disease  pre- 
vails chiefly  in  persons  who  are  in  the  de- 
cline of  life,  and  is  associated  with  a  de- 
fective nutrition  of  the  normal  structures 
of  the  body,  with  arcus  senilis,  and  with 
an  accumulation  of  fat. 

An  attempt  has  been  made  to  connect  it 
with  the  inordinate  use  of  alcohol  ;  and  there 
can  be  no  question  of  its  frequent,  if  not  in- 
variable, occurrence  in  drunkards.  There 
must  exist,  however,  some  more  hidden  fault 
in  the  formation  or  purification  of  the  blood, 
to  which,  rather  than  even  to  alcohol,  the 
disease  must  be  attributed.  Young  found 
calcareous  concretions  in  the  arteries  of  an 
infant ;  Wilson  in  a  young  child  ;  and  Andral 
in  the  aorta  of  a  child  of  eight  years  of  age. 
The  latter  author  also'met  with  ossific  laminae 
in  the  aorta  in  fiv3  or  six  persons  of  from 
eighteen  to  twenty-four  years  of  age,  and  an 
extensive  ossification  of  the  superior  mesen- 
teric artery  of  a  person  not  quite  thirty.1 
Corfe  records  an  instance  of  fatal  aneurism, 
as  arising  from  this  disease,  at  the  age  of 
twenty-eight  ;2  and  in  the  Hunterian  Museum, 
No.  1679,  is  a  specimen  of  it  in  no  alcohol- 
drinker,  but  in  a  jaguar.  The  gouty,  the 
aged,  the  rheumatic,  the  person  whose  tissues 
are  imbued  with  fat,  and  those  whose  excre- 
tory organs  fail  to  purify  the  circulating 
blood,  are  far  more  prone  to  the  disease  than 
the  phthisical,  the  cancerous,  or  the  young. 
Soldiers  appear  to  be  more  than  usually  prone 
to  atheroma,  and  consequently  to  aneurism. 
The  arterial  deposit  is  in  them  rather  com- 
pact and  leathery,  and  does  not  easily  pass 
into  the  stages  of  softening  or  of  ulceration. 
This  form  of  disease  is  surmised  to  be  one  of 
the  products  of  syphilis,  which  is  apparently 
more  than  alcohol  a  source  of  blood  disease 
in  these  otherwise  healthy  men. 

The  microscopic  examination  of  the 
white  and  buff-colored  deposits  shows 
them  to  be  chiefly  composed  of  granules 
and  oil-globules.  Mr.  Gulliver  first  de- 
scribed them  as  containing  cholesterine, 
oleine,  and  often  some  margarine.3  Chem- 
ical investigations  of  the  bony  plates,  by 
Dr.  Bostock,  proved  them  to  contain  "a 
minute  trace   of  albumen  and  gelatine, 

1  Copland,  Diet.  Med.,  vol.  i.,  p.  119. 

2  Physiognomy  of  Diseases,  p.  129. 

3  Med.  Chir.  Trans.,  vol.  xxvi.,  p.  90. 
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animal  matter,  much  phosphate  of  lime,  a 
little  carbonate,  and  a  trace  of  sulphate."1 
The  atheromatous  change  in  an  artery 
is  slow  in  its  progress,  and  can  only  when 
far  advanced  be  detected  in  the  living 
subject.  It  is  occasionally  attended  with 
persistent  pain,  which  is  liable  to  be  mis- 
taken for  a  rheumatic  pain.  When  act- 
ually ossified,  an  artery  which  can  be  felt 
at  all  may  be  readily  distinguished  as 
thus  diseased.  In  the  radial,  for  instance, 
rings  of  chalky  matter  can  be  recognized 
as  the  finger  is  moved  along  the  vessel. 
But  attention  is  often  first  called  to  the 
state  of  the  arteries  rather  by  some  secon- 
dary symptom  of  their  disease  than  by 
the  atheroma  itself. 

1.  Atheroma  is  at  first  attended  with  a 
narrowing  of  the  calibre  of  the  vessel,  in 
proportion  to  the  thickness  in  which  it  is 
deposited.  This  is  most  marked  at  the 
bifurcation  of  trunks,  and  at  the  mouths 
of  small  vessels  passing  off  from  large 
trunks.  In  no  spot  is  it  more  com- 
monly observed  than  at  the  origins  of  the 
intercostal  and  similar  arteries,  which 
branch  off  at  right  angles  from  the  aorta, 
and  which  are  sometimes  not  only  nar- 
rowed, but  at  last  completely  closed,  by 
the  accumulated  deposit.  Though  the 
larger  arteries  are  perhaps  never  oblite- 
rated by  this  process,  yet  even  they  may  be 
much  contracted  by  it.  The  canal  of  so 
large  a  vessel  as  the  common  iliac  has 
been  found  diminished  by  one-half,2  and 
the  great  ascending  branches  of  the  arch 
of  the  aorta  nearly  obliterated. 

Of  the  latter  occurrence,  Dr.  Yelloly  re- 
corded an  instance.  A  man,  aged  fifty-six, 
who  was  supposed  to  be  in  health,  but  who 
had  suddenly  fainted  two  or  three  times  in 
the  two  years  preceding  his  death,  fell  and 
died  while  at  work  in  his  garden.  The  arch 
of  the  aorta  was  dilated  and  atheromatous, 
and  the  three  great  vessels  ascending  from  its 
arch  were  in  a  considerable  degree  plugged 
up  with  a  growth  similar  to  the  lining  mem- 
brane of  the  artery,  and  without  any  bony 
deposit.3 

A  diminution  of  the  size  of  branch- ves- 
sels from  this  cause  may  prove  to  be  of 
serious  importance  in  some  cases,  by  hin- 
dering the  establishment  of  a  collateral 
circulation. 

2.  A  later  consequence  of  the  disease 
Is  dilatation  of  the  vessel.  The  outer 
coats  being  incapable  of  compressing  the 
deposit,  and  closing  in  upon  the  blood 
after  each  cardiac  systole,  they  fail  to  con- 
tract during  the  diastole,  and  the  artery 
gradually  expands.  This  enlargement  is 
the  most  marked  in  those  parts  of  the  ves- 

'  Med.  Chir.  Trans.,  vol,,  xix.,  p.  87. 

2  Hunterian  Museum,  1614. 

3  Med.  Chir.  Trans.,  vol.  xii.,  p.  576. 


sels  through  which  the  current  of  the  blood 
is  in  any  degree  obstructed.  All  curved 
arteries,  therefore,  are  disproportionately 
dilated.  It  is  observed  also  in  all  parts 
at  which  an  arterial  trunk  naturally 
widens  in  its  course,  and  suffers  in  con- 
sequence a  more  forcible  internal  hydraulic 
pressure  than  the  smaller  tube  which 
leads  to  it.  The  upper  extremity  of  the 
common  carotid  is  thus  widened  naturally, 
and  dilated  when  atheromatous.  In  that 
situation,  at  the  upper  end  of  the  innomi- 
nata,  and  in  the  higher  part  of  the  femoral 
artery,  the  expanded  vessel  may  claim 
attention  as  an  aneurism. 

3.  The  same  mechanism  which  converts 
an  artery  into  a  fixed  tube,  incapable  of 
contraction,  but  liable  to  dilatation,  pro- 
duces a  similar  effect  upon  its  power  of 
retraction.  A  healthy  artery  is  in  a  state 
of  longitudinal  tension.  It  is,,  as  it  were, 
too  short  for  the  limb  to  which  it  belongs  ; 
and,  if  cut  across,  may  shorten  an  inch  or 
more.1  Atheromatous  and  bony  plates 
destroy  this  retractile  power.  But  though 
incapable  of  shortening  itself,  the  vessel 
may  be  lengthened  by  the  repeated  injec- 
tions of  blood  along  it.  Arteries,  there- 
fore, in  which  atheroma  has  reached  an 
advanced  degree,  become  not  only  di- 
lated, but  also  tortuous.  The  outline  of 
brachial  arteries  thus  affected  may  be 
seen  in  the  bare  arm,  every  pulsation  of 
the  heart  increasing  their  curvatures. 
The  common  and  external  iliac  arteries, 
too,  bend  far  from  their  normal  position, 
the  former  arching  outward  and  forward 
between  the  aorta  and  external  iliac,  the 
latter  leaving  its  place  upon  the  psoas, 
and  curving  deeply  into  the  pelvis  in  a 
new  course. 

4.  An  ossified  artery  does  not  retain 
that  smoothness  of  its  interior  which 
characterized  the  earlier  deposition  within 
it.  In  a  large  vessel  like  the  aorta,  a 
bony  plate  may  crack  across,  or  be  lifted 
at  its  edge  from  the  wall  of  the  vessel ; 
and  the  sharp  rough  projection  thus  ex- 
posed may  cause  the  adhesion  of  fibrin. 
Strings  and  masses  of  this  substance,  as 
it  accumulates,  materially  lessen  the  cal- 

1  An  artery  may  shorten  to  this  extent.  I 
have  observed  the  ends  of  a  torn  brachial 
artery,  in  a  boy  of  thirteen,  to  have  separated 
more  than  an  inch  and  a  half  when  the 
elbow  was  extended.  On  the  other  hand,  a  _ 
cleanly  divided  healthy  common  femoral 
artery,  preserved,  with  the  adjacent  struc- 
tures, in  the  Hunterian  Museum  (No.  1568), 
has  neither  retracted  nor  contracted.  The 
wound  is  stated  to  have  caused  fatal  hemor- 
rhage. It  may  be  remarked  in  explanation, 
that  the  brachial  artery  is  very  loosely  con- 
nected with  its  sheath,  and  is  not  fixed  by 
branches  ;  while  the  common  femoral  is  a 
short  trunk,  and  rather  intimately  adherent 
to  its  sheath. 
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ibre  of  the  vessel,  or,  being  broken  off, 
and  carried  along  with  the  stream  of 
blood,  plug  any  small  artery  in  which  they 
happen  to  be  arrested.  The  ossification 
of  smaller  trunks,  as  the  femoral  arteries, 
produces  in  another  manner  a  roughness 
of  their  canal.  The  bony  matter  being 
thickest,  or  sometimes  only  existing,  in 
circular  rings,  the  vessel  is  strongest  at 
those  parts,  while  it  yields  between  them. 
The  interior  of  such  a  vessel  is  conse- 
quently no  longer  smooth,  but  is  formed 
of  a  succession  of  alternate  transverse 
ridges  and  bays  ;  the  former  answering  to 
the  rings  of  bone,  and  the  latter  to  the 
expanded  spaces  between  them.  Such  an 
artery  resembles  the  interior  of  a  piece  of 
jejunum,  into  the  canal  of  which  folds  of 
the  valvuke  conniventes  project ;  and  the 
effect  of  the  arrangement,  just  as  in  the 
bowel,  must  be  to  retard  the  current. 

5.  It  has  been  ahead}1  mentioned  that 
an  atheromatous  artery  becomes  dilated, 
and  that  it  may  yield  and  become  an- 
eurismal  at  a  part  from  which  the  soft- 
ened deposit  on  its  interior  has  been 
washed  away.  It  may  be  added,  that  the 
so-called  ulcers  of  arteries,  which  are  oc- 
casioned by  the  partial  detachment  or  the 
cracking  of  calcareous  deposits,  "are 
sometimes  so  deep  as  to  reach,  and  even 
to  perforate,  the  external  or  cellular 
tunic.'" 

But,  even  without  such  previous  detach- 
ment of  its  inner  portion,  a  diseased  artery 
may  be  torn  through  by  the  direct  force  of 
the  blood.  Dr.  J.  Risdon  Bennett  lias  re- 
corded a  case  of  sudden  death,  in  which  the 
aorta  gave  way  before  the  impulse  of  a  hyper- 
trophied  heart.  The  "  rupture  was  directly 
through  all  the  coats  of  the  artery  ;  the  edges 
of  the  aperture  were  somewhat  ragged,  and 
traversed  a  patch  of  atheroma."2  Messrs. 
James  and  Rose  have,  published  similar  cases 
of  spontaneous  rupture  of  the  aorta,  and  Mr. 
Arnott  one  of  rupture  of  a  diseased  aorta 
from  violence.3 

It  is  obvious  that  these  accidents  are 
more  liable  to  occur,  as  the  disease  is  lim- 
ited in  extent.  The  artery  yields  at  its 
one  weak  point. 

6.  In  relation  to  accidents,  and  surgi- 
cal operations  on  arteries,  atheroma 
assumes  a  serious  importance.  No  longer 
tense,  mobile,  elastic,  these  vessels  be- 
come rigid,  brittle,  and  fixed.  A  direct 
blow  may  crack  or  crush  them  ;  a  severe 
wrench,  or  sudden  unusual  movement  of 
a  limb,  may  half  break  them  ;  the  vio- 
lence which  dislocates  a  bone  may  tear 
them  in  two,  and  give  rise  to  a  vast  escape 


1  Hope,  Cycl.  of  Pract.  Med.,  vol.  i.,  p.  145. 

2  Med.-Chir.  Trans.,  vol.  xxxii.,  p.  161. 

3  London   Med.   and   Phys.   Journal,   vol. 
lviii.,  pp.  15,  19  ;  and  xviii. 


I  of  blood.  Mr.  Syme  alleges  that  he  has 
j  known  an  axillary  aneurism  follow  such 
accidents  as  the  repeated  sudden  shock  of 
a  machine  against  the  elbow,  and  a 
i  quick  unguarded  movement  in  lifting  the 
arm  to  the  head  for  the  purpose  of  holding 
on  the  hat  in  a  breeze. 

When  a  ligature  is  tied  upon  an  ossified 
artery,  the  sensation  conveyed  by  crush- 
ing the  bony  tube  betrays  its  condition. 
Sometimes  the  artery  gives  way.  In  the 
stump  of  a  leg  just  amputated,  I  have 
seen  an  ossified  tibial  artery  break  three 
times  under  the  ligature.  The  vessel  was 
only  secured  at  last  by  including  a  large 
quantity  of  the  adjacent  soft  parts  in  the 
noose  with  it.  In  another  case  the  liga- 
ture was  wound  several  times  round  the 
artery.  The  difficulty  experienced  in 
safely  tying  such  a  vessel,  has  suggested 
the  plan  of  dissecting  along  the  artery, 
and  placing  the  ligature  on  it  higher  up. 
As  it  is  uncertain  whether  such  an  artery 
would  be  better  adapted  to  bear  a  ligature 
in  any  higher  part  of  its  course,  the  safer 
plan  seems  to  be  that  of  securing  it  in  the 
face  of  the  stump.  Such  a  case  would  be 
better  treated  by  the  ligature  than  by 
acupressure,  but  would  be  unfitted  for 
torsion. 

To  atheroma  and  ossification  are  doubt- 
less due  the  majority  of  the  failures  of 
operations  for  aneurism.  Notoriously  is 
this  the  case  with  the  old  operation,  in 
which  the  artery  was  tied  near  the  mouth 
of  the  aneurismal  sac.  And  many  times 
also,  when  the  Hunterian  operation  has 
been  adopted,  the  result  has  been  disas- 
trous from  the  same  cause.  The  process 
of  repair  cannot  be  perfected  in  a  tied 
artery,  when  the  lining  membrane  is 
tough,  or  osseous,  or  in  a  state  of  fatty 
degeneration,  when  the  middle  coat  is 
wasted,  and  the  outer  callous  and  atten- 
uated, and  when  the  rigid  tube  is  incapa- 
ble of  contracting  between  the  ligature 
and  the  next  branch.  From  such  an 
artery  the  ligature  separates,  perhaps 
earlier  than  from  a  healthy  one,  and 
hemorrhage  pours  freely  and  fatally  from 
one  or  both  of  its  unclosed  extremities. 
A  prudent  surgeon  forbears  from  operat- 
ing in  such  a  case,  or  from  tightening  the 
ligature  if  he  unexpectedly  encounter  a 
diseased  vessel. 

7.  Gangrene  may  occur  at  different 
stages,  and  from  various  circumstances, 
in  the  course  of  atheroma  ;  but,  in  itself, 
that  disease  is  not  capable  of  producing 
gangrene.  For,  so  long  as  the  vessels  re- 
main open,  even  though  rigid,  they  allow 
blood  to  pass.  And,  in  fact,  any  obstruc- 
tion which  may  be  occasioned  by  the 
roughness,  is,  to  some  extent,  compen- 
sated for  by  the  dilatation  of  their  canal, 
and  the  distal  parts  obtain  their  nourish- 
ment.    But  should  any  unusual  and  con- 
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siderable  demand  upon  the  circulation  be 
made  by  a  local  injury  or  inflammation, 
the  circulation  will  prove  insufficient ; 
and,  as  trees  with  tangled  roots  sometimes 
perish  in  a  night  upon  a  sudden  increase 
in  the  rapidity  of  the  flowing  of  the  sap, 
the  distal  parts  will  die.  Gangrene  is 
often  extensive  when  an  ossified  arterial 
trunk  becomes  occluded ;  and  the  expla- 
nation of  the  fact  appears  obvious.  The 
collateral  channels,  through  which  alone 
the  blood  can  reach  the  remoter  parts, 
are  themselves  indurated  or  ossified,  and 
are  incapable  of  adapting  their  calibre  to 
the  larger  stream  which  presses  through 
them.  The  unnourished  structures  neces- 
sarily die.  These  occlusions  of  arterial 
trunks  are  not  such  as  are  very  slowly 
completed  by  the  accumulation  of  new 
matter  at  their  orifices  or  bifurcations,  but 
such  as  arise  from  the  more  rapid  deposi- 
tion of  large  masses  of  fibrine  upon  a 
rough  part  of  an  artery,  or  from  the  loos- 
ening and  inversion  of  an  osseous  plate, 
or  the  washing  of  a  detached  cardiac  veg- 
etation down  the  .current.  The  first,  oc- 
curring comparatively  early  in  the  disease, 
can  be  made  up  for  by  the  establishment 
of  a  collateral  circulation  ;  the  others  hap- 
pen suddenly,  in  which  case  even  healthy 
collateral  arteries  sometimes  fail  to  pre- 
serve the  life  of  a  limb. 


Occlusion  of  Arteries. 

Some  other  causes  of  obstruction  to  the 
current  of  blood  remains  to  be  noticed, 
besides  those  by  atheroma. 

There  are  persons  who,  by  certain  pos- 
tures of  their  limbs,  are  able  to  stop  the 
pulsation  of  their  arteries.  The  radi- 
als  and  tibials  cease  to  beat  upon  forci- 
ble flexion  of  the  elbows  and  knees. 
Others  can  so  depress  the  clavicle  upon 
the  subclavian  artery,  or  raise  that  ves- 
sel by  a  forcible  expiratory  compression 
of  the  lungs,  as  to  arrest  circulation  in 
the  arm.  Arteries  displaced  with  frag- 
ments of  bone  are  often  without  pulsation 
until  the  fracture  is  set.  An  exuberant 
osseous  deposition  around  the  fragments 
of  a  fractured  bone  may,  it  is  alleged, 
compress  adjoining  bloodvessels.  The 
situation  in  which  this  has  been  observed 
to  happen,  is  the  fibrous  canal  in  the  ad- 
ductor muscles  of  the  thigh.  I  have  my- 
self seen  such  obstruction  of  the  femoral, 
and  gangrene  of  the  limb,  only  where  the 
artery  itself  was  injured,  or  the  fracture 
had  not  been  replaced. 

In  like  manner,  that  is  to  say,  by  out- 
ward compression,  morbid  growths  in  the 
vicinity  of  bloodvessels  enfeeble  or  stop 
tne  circulation.  An  exostosis  once  grew 
on  the  first  rib  in  such  a  relation  to  the 
subclavian  artery  as  to  give  rise  to   the 


symptoms  of  an  aneurism  of  that  vessel, 
and  lead  the  surgeon  who  had  charge  of 
the  case  to  tie  the  artery.  Cancerous, 
and  more  rarely  the  innocent,  tumors 
compress  and  obliterate  arterial  trunks, 
which  are  found  flattened,  and  either  per- 
vious or  occluded  with  coagula  or  adhe- 
rent fibrin.  Even  gangrene  may  follow 
the  occlusion  of  an  artery  from  this  cause. 
This,  however,  is  a  rare  event,  as  time 
elapses  before  the  compression  becomes 
complete,  and  blood,  in  some  small  quan- 
tity, continues  to  be  driven  through  the 
flattened  vessel.  The  obliteration  of  an- 
eurismal  vessels  will  be  found  explained 
at  large  in  the  essay  on  Aneurism. 

One  other  cause  of  the  occlusion  of  an 
artery  remains  for  consideration,  that, 
namely,  in  which  its  canal  is  closed  by  an 
impacted  foreign  body.  The  cases  are 
now  numerous  in  which  arteries  have 
been  found  plugged  by  fragments  of  mor- 
bid growths,  which  have  been  detached 
from  one  part  of  the  circulating  system, 
and  transported  into  some  other  part 
along  the  stream  of  blood.  The  plug 
which  is  found  occluding  the  distal  vessel 
has  often  no  organic  connection  with  its 
walls,  and  is  detained  in  its  place  merely 
by  having  reached  an  artery  too  small  to 
give  it  further  passage.  The  accident  is 
usually  met  with  in  the  aortic  system,  and 
the  most  common  situation  from  which 
such  fragments  are  detached  is  the  left 
side  of  the  heart.  Many  morbid  vegeta- 
tions adhere  to  the  mitral  and  aortic 
valves  loosely  or  by  pedicles,  and  may  be 
broken  off  by  the  rush  of  blood  into  or 
out  of  the  ventricle.  Some,  but  smaller, 
fragments  may,  as  Mr.  Lee  suggests,  be 
washed  out  of  atheromatous  parts  of  the 
larger  vessels.1 

So  long  ago  as  1837,  it  occurred  to  M.  Le- 
groux2  to  explain  a  case  of  sudden  obstruc- 
tion of  the  arteries  of  the  lower  extremities 
by  the  passage  of  the  fibrinous  plugs  found 
in  them  from  the  heart.  A  similar  explana- 
tion was  given  by  M.  Laugier  to  the  Anatomi- 
cal Society  of  Paris,  in  1849,  respecting  a  yet 
more  remarkable  case.  A  healthy  young 
man  died  with  a  needle  in  the  left  ventricle 
of  his  heart,  and  with  gangrene  of  the  left 
leg.  The  needle  was  found  fixed  in  the  apex 
of  the  ventricle,  with  its  point  directed  towards 
the  aortic  orifice,  and  covered  with  "decolor- 
ized sanguineous  concretions,  very  coherent 
and  irregular,"  which  were  prolonged  into 
the  aorta.  The  lower  end  of  the  aorta,  and 
the  iliac  arteries  on  both  sides,  were  filled 
with  an  adherent  clot.  It  seemed  plain  that 
the    plugging  of  the   latter,   and  the  conse- 

1  Lee,  on  "Gangrsena  Senilis,"  British  and 
Foreign  Medico-Chirurg.  Review,  vol.  xx.,  p. 
214. 

2  Bulletin  de  l'Acad.  royale  de  Medecine, 
tome  i.,  p.  434. 
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quent  gangrene,  had  their  origin  in  the  de- 
tachment of  fragments  of  the  lymph  which 
had  first  adhered  to  the  needle.1  Since  that 
time  the  researches  of  Dr.  Kirkes  have  shown 
a  similar  occurrence  to  take  place  in  the  cere- 
bral arteries.  Mr.  Paget  has  demonstrated 
it  in  the  pulmonary  arteries  ;  and  Virchow, 
Simpson,  and  others,  have  made  us  acquainted 
with  it  in  other  vessels. 

An  accident  precisely  similar  in  its  na- 
ture, but  occurring  in  another  portion  of 
the  circulating  system,  is  now  known  to 
be  occasionally  fatal  in  acute  rheumatism, 
as  well  as  to  bring  on  the  most  fearfully 
sudden  deaths  in  some  puerperal  women. 
The  plugged  artery  in  these  cases  is  the 
pulmonary,  or  several  of  its  branches, 
and  the  plug  is  either  formed  in  the  right 
side  of  the  heart,  or  passes  through  it 
from  the  systemic  veins.2 

The  facts  from  which  the  explanation 
of  these  occlusions  of  arteries  is  chiefly 
drawn,  have  already  been  partly  stated  : 

1.  The  artery  is  often  healthy  at  the  site 
of  the  obstruction.  It  may,  indeed,  be 
atheromatous,  inasmuch  as  the  occur- 
rence in  question  prevails  most  in  persons 
whose  arterial  system  is  diseased.  Yet 
it  is  often  healthy,  as  might  be  expected 
if  the  disease  originated  elsewhere.  Some- 
times the  vessel  is  dilated  to  nearly  twice 
its  natural  size,  and,  in  the  branches  of 
the  internal  carotid  especially,  this  en- 
largement renders  the  situation  of  the 
plug  evident  before  the  artery  is  opened. 

2.  The  plug  is  frequently  not  adherent  to 
the  vessel.  The  cases  under  considera- 
tion were  for  a  long  time  regarded  as  effu- 
sions of  lymph  from  the  surface  of  an 
inflamed  artery ;  but  when  the  artery 
is  healthy,  and  the  plug  free,  that  ex- 
planation is  plainly  erroneous.  There 
are,  indeed,  not  a  few  instances  in  which 
the  coats  of  the  artery  are  inflamed,  and 
even  suppuration  has  taken  place  in  the 
surrounding  structures  ;  in  these  circum- 
stances, the  plug  is  found  adherent.  The 
inflammation,  however,  and  the  adhesion, 
are  alike  the  result  of  the  previous  pres- 
ence of  the  plug..  3,  The  impacted  plug 
can  be  distinguished  from  the  inflamma- 
tory lymph  and  coajrulum  which  are 
formed  in  its  immediate  neighborhood. 
Drs.  Burrows  and  Eiihle  have  given  the 
most  undeniable  evidence  of  thisfact,  and 
have  all  but  demonstrably  traced  the  plug 
to  another  place  of  origin.  Each  of  these 
observers  detected  a  calcareous  plug  oc- 
cluding an  artery,  and  similar  calcareous 
matter  still  attached  to  the  wall  of  the 


1  Cruveilhier,  Traite"  d'Anatomie  patholo- 
gique  generale,  tome  ii.,  pp.  201,  296,  388. 

2  Obstetric  Memoirs,  by  Sir  James  Y.  Simp- 
son and  his  editors,  Drs.  Priestley  and  Storer, 
vol.  ii. 


heart.1  4.  The  cessation  of  the  circula- 
tion in  the  occluded  artery  is  too  abrupt 
to  have  arisen  from  a  gradual  accumula- 
tion of  fibrin.  It  has  probably  not  al- 
ways been  discovered  to  be  instantaneous, 
because  the  pulse  has  not  been  under  ex- 
amination at  the  moment  of  the  occlusion. 

5.  The  severe  pain  which  first  calls  atten- 
tion to  the  accident,  and  death,  as  it  hap- 
pens from  such  obstructions  of  the  pulmo- 
nary artery,  are  both  sometimes  sudden. 

6.  After  loss  of  sight  from  this  cause,  the 
twigs  of  the  retinal  artery  are  seen  with 
the  ophthalmoscope  to  be  bloodless  upon 
the  distal  side  of  the  plug. 

It  would  far  exceed  the  limits  of  this 
article  to  trace  the  results  of  this  accident 
in  the  various  parts  and  organs  of  the 
bod}-  in  which  it  lias  been  shown  to  occur. 
As  there  is  no  trunk  which  may  not  be 
occluded  by  a  detached  plug,  the  abdomi- 
nal aorta  itself  not  escaping,  so  there  is 
no  organ  which  may  not  have  its  function 
impaired,  or  its  structure  destroyed,  by 
the  deprivation  of  blood  which  this  acci- 
dent occasions.  Organs  with  single  arte- 
rial trunks,  as  the  testicle,  retina,  or 
spleen,  may  lose  their  function  when  thus 
deprived  of  their  whole  supply  of  blood. 

When  the  principal  artery  of  a  limb  is 
suddenly  plugged  in  its  higher  part,  se- 
vere pain  is  commonly  the  immediate 
result  of  the  accident.  In  some  cases 
this  pain  extends  along  the  course  of  the 
vessel,  which,  though  pulseless,  is  ex- 
tremely tender  ;  in  others  the  suffering  is 
referred  to  some  distal  part  of  the  limb, 
as,  for  instance,  to  the  calf.  Signs  of  a 
deficient  circulation  succeed  ;  and  they 
may  amount  to  pallor,  loss  of  tempera- 
ture, numbness  of  the  surface,  or  even  to 
that  "  torpor"  which  in  certain  injuries  of 
vessels  is  observed  to  precede  the  total 
death  of  a  limb.  Such  torpor  implies  not 
only  a  loss  of  circulating  blood  in  the 
limb,  but  also  a  cessation  of  feeling  and 
motor  power,  and  it  may  issue  in  actual 
mortification. 

It  is  not  every  case  of  obstructed  artery 
which  terminates  in  gangrene.  A  collate- 
ral circulation  may  be  established,  and 
the  life  of  the  limb  be  saved.  Very  young 
subjects  bear  such  an  accident  without 
any  ensuing  mortification.  An  infant 
wrill  endure  without  loss  of  life  the  grad- 
ual obliteration  of  even  the  aorta  itself  at 
the  termination  of  its  arch.  Mr.  Savory 
has  recorded  an  instance,  probably  con- 
genital, in  which  "all  the  main  arteries 
of  both  upper  extremities  and  of  the  left 
side  of  the  neck  were  reduced  to  solid 
cords  ;"  yet  no  gangrene  occurred.2 

•  Medical  Times,  1853,  p.  135  ;  Virchow's 
Archiv,  vol.  v.,  p.  189. 

2  Medico-Chirurgical  Transactions,  vol. 
xxxix.,  p.  214. 
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The  subjects  of  gangrene  from  an  im- 
pacted clot  have  a  general  feebleness  of 
the  system,  which  may  account  for  the 
progress  and  great  mortality  of  it.  Some 
persons  die  before  any  line  of  demarcation 
is  formed  ;  more  sink  during  the  process 
of  separating  the  dead  portion  of  the  limb  ; 
a  few  survive  until  all  its  tissues  are  natu- 
rally severed,  except  the  bones  and  some 
tendons.  Upon  the  division  of  these,  the 
stump  may  heal. 

Some  at  least  of  the  obscurity  which 
invests  the  subject  of  senile  gangrene  is 
cleared  away,  if  obliteration  of  some  of  the 
arteries  be  recognized  among  its  causes. 
There  are  commonly  preliminary  symp- 
toms which  may  have  indicated  arterial 
disease  ;  chilliness  of  the  foot,  or  hand, 
and  frequent  pains  for  many  months,  fore- 
bode the  attack,  and  the  gangrene  at  length 
originates  and  advances  by  a  local  dusky 
inflammation.  In  these  particulars  the 
gangrene  of  the  aged  is  unlike  that  which 
is  suddenly  produced  in  younger  subjects 
by  obstructed  arteries,  but  sometimes  an 
arterial  cause  of  senile  gangrene  can  be 
traced. 

Treatment. — The  occlusions  of  arterial 
trunks  which  are  caused  by  external  com- 
pression can  rarely  be  relieved.  For  in- 
nocent tumors  seldom  interfere  with  the 
circulation,  being  rather  themselves 
grooved  by  an  artery  than  compressing  it ; 
and  malignant  growths,  when  they  have 
reached  a  size  and  a  position  in  which 
they  can  produce  such  an  effect,  are  com- 
monly unsuitable  for  an  operation.  No 
special  suggestion  is  required  for  the 
treatment  of  arteries  implicated  with 
broken  bones,  and  none  can  be  offered  for 
their  compression  in  certain  situations  by 
the  growth  of  new  bone  about  the  frag- 
ments. The  chief  attention  will  neces- 
sarily be  claimed  by  the  manifest  cause  of 
the  obstruction,  at  the  same  time  that  all 
efforts  must  be  directed  to  preserving  the 
life  of  the  limb  by  warmth  and  a  suitable 
posture. 

In  the  treatment  of  arteries  suddenly 
occluded,  it  may  be  possible  at  an  early 
stage  by  reasonable  pressure  to  break  up  a 
soft  recent  plug  in  a  superficial  vessel,  that 
its  fragments  may  pass  into  arteries  of 
less  importance  to  the  limb.  If  this  be 
not  possible  or  proper,  care  must  be  di- 
rected to  preserve  the  temperature  of  the 
limb,  to  favor  the  establishment  of  a  col- 
lateral circulation,  to  maintain  the  effi- 
ciency of  the  blood  by  suitable  nourish- 
ment, to  relieve  pain  by  methods  which 
will  least  interfere  with  the  appetite,  and, 
more  than  all,  to  guard  the  weakened 
limb  from  irritation,  and  injury,  which 
might  overtask  the  little  vital  power  it 
still  retains  :  these  are  the  indications  be- 
fore the  occurrence  of  gangrene.  When 
that   event  has   commenced,  the   course 


advised  in  the  essay  on  that  subject  must 
be  adopted.  If  the  mortification  advance 
slowly,  as  in  senile  gangrene,  Sir  B.  C. 
Brodie's  recommendation  of  a  calamine 
cerate  to  the  sloughing  parts,  and  then 
swathing  the  entire  limb  for  two  or  three 
days  at  a  time  in  a  very  thick  layer  of 
cotton-wool  should  be  adopted ;  it  avoids 
exposure,  and  quiets  the  mind  of  the 
patient.  Poultices  make  the  parts  warm 
for  a  time  only,  and  must  be  frequently 
renewed,  whilst  cotton-wool  preserves  the 
limb  at  an  equable  temperature,  and  need 
not  be  disturbed  until  the  discharges  from 
the  part  require  removal. 

[In  a  case  of  gangrene  of  the  leg  following 
ligature  of  the  external  iliac  artery  (The  Lan- 
cet, Aug.  4,  1877),  Mr.  Oliver  Pemberton  suc- 
ceeded in  keeping  the  parts  dry  and  inoffen- 
sive for  many  weeks  by  wrapping  them  in 
cotton-wool  saturated  with  a  solution  of  car- 
bolic acid  in  ether  ;  finally,  the  deeper  tissues 
of  the  calf  became  putrid  and  moist,  but  the 
foot  and  ankle  remained  dry  throughout,  un- 
til removed  ninety-two  days  after  the  opera- 
tion.] 

The  administration  of  opium  is  essential 
in  these  cases,  on  account  of  the  severity 
of  the  pain,  and  some  patients  preserve  a 
clean  tongue  and  a  fair  appetite  whilst 
taking  it.  Others,  however,  cannot  con- 
tinue to  take  it  by  the  mouth,  who  can 
yet  procure  refreshing  sleep  and  other 
benefits  by  the  subcutaneous  injection  of 
a  little  morphia. 

The  question  of  diet  and  stimulants  in 
cases  of"  gangrene,  especially  senile  gan- 
grene, has  been  warmly  discussed.  The 
advocates  of  an  animal  diet  assert  that 
any  treatment  which  deteriorates  or  di- 
minishes the  blood  in  the  system,  and 
therefore  in  the  limb,  is  promptly  followed 
by  an  extension  of  the  mortification,  and 
that  the  patient  is  strongest,  and  conse- 
quently the  life  remaining  in  the  limb 
best  maintained,  with  such  nourishment, 
if  only  its  quality  and  amount  be  rightly 
adapted  to  the  digestive  powers  of  the 
patient,  and  those  powers  be  kept  in  pro- 
per order.  With  Sir  Benjamin  Brodie,1 
they  advocate  the  administration  of  stimu- 
lants in  moderate  quantity  ;  that  is  to  say, 
"any  quantity  of  wine  that  does  not  oc- 
casion heat  of  skin,  nor  raise  the  pulse, 
nor  make  the  mouth  clammy,  nor  render 
the  patient  nervous  or  irritable,  may  be 
given  with  advantage  ;  but  whatever  does 
more  than  this,  does  mischief. "  On  the 
contrary,  the  advocates  of  a  very  sparing 
farinaceous  and  vegetable  diet  assert  that 
it  checks  the  gangrene,  whilst  an  animal 
diet  and  stimulants  cause  it  to  extend. 
The  discrepancy  between  the  two  opinions, 

1  Lectures  in  Pathology  and  Surgery,  p. 
368. 
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which  have  both  been  entertained  by  prac- 
tical men,  is  probably  to  be  explained  by 
Sir  B.  Brodie's  caution  not  being  observed. 
If  these  patients  take  opium  and  animal 
food,  it  is  essential  for  them  to  have  a 
calomel  purgative  every  three  or  four 
days.  Without  such  a"  precaution  the 
stomach  may  be  disordered  and  the  gan- 
grene spread ;  but  both  tbese  evils  are 
avoided  in  curable  cases  if  the  precaution 
be  observed. 

The  offensive  odor  emitted  by  the  gan- 
grenous parts  should  be  overcome  by 
dry  powdered  charcoal  freely  sprinkled 
amongst  the  cotton-wool.  Scales  of  pure 
iodine,  contained  in  chip-boxes,  and  cov- 
ered with  muslin  instead  of  a  lid,  are  still 
more  effective  for  the  purpose.  Being  in- 
odorous, it  may  be  hung  about  the  bed. 
Larger  boxes  of  wood,  with  perforated 
zinc  lids,  and  filled  with  sawdust  and 
carbolic  acid,  may  also  be  put  into  the 
bed.  The  suggestion  of  the  iodine  is  from 
Mr.  Hoffman  of  Margate. 

Should  the  gangrenous  limb  be  ampu- 
tated ?  Surgical  experience  and  reason- 
ing both  prompt  a  general  reply  in  the 
negative.  In  many  cases,  the  obstruction 
of  the  artery  is  higher  than  the  site  of  the 
proposed  operation,  as,  for  instance,  in 
iliac  arteries  or  the  aorta.  Amputation 
in  such  circumstances  can  onby  be  done 
below  the  cause  of  the  gangrene,  and  in 
parts  which  are  ill-supplied  with  blood. 
Moreover,  if  the  operation  be  performed 
on  a  level  with  or  above  the  obstruction, 
as  when  the  popliteal  only  is  plugged,  it 
is  often  unsuccessful ;  there  still  remains 
the  constitutional  exhaustion,  the  natural 
or  the  premature  old  age,  or  the  disease 
of  the  heart,  under  the  influence  of  which 
the  patient  has  to  rally  from  the  shock  of 
an  amputation.  And  further,  the  in- 
stances are  not  few,  especially  amongst 
the  younger  subjects,  in  which,  on  morti- 
fication ceasing,  the  dead  parts  spontane- 
ously slough  off.  Except  in  special  cir- 
cumstances, therefore,  amputation  should 
not  be  performed.  The  various  events 
are  illustrated  in  the  following  two  series 
of  selected  cases  ;  the  first  showing  gan- 
grene in  the  aged,  and  the  second  in 
younger  subjects. 

1.  Gangrene  attacked  the  arm  of  a  middle- 
aged  lady,  who  died  exhausted  in  a  few 
weeks,  before  the  separation  of  the  dead  parts 
was  complete. — A  man,  aged  seventy-two,  was 
attacked  with  inflammation  at  the  back  of  the 
left  hand,  which  ended  in  black  dry  gangrene. 
In  six  months  death  had  spread,  without 
causing  pain,  as  far  as  the  elbow  ;  and  in 
twelve  months  more,  to  the  shoulder.  The 
limb  was  hard,  as  black  as  smoked  meat,  and 
without  cadaverous  smell.  In  another  month 
the  arm  dropped  off  without  hemorrhage,  and 
the  wound  healed  without  discharge.  The 
man  was  alive  and  pretty  well  four  years  after- 


wards.'— Mr.  Guthrie  amputated  low  in  the 
thigh  for  gangrsena  senilis  extending  to  the 
knee.  The  femoral  artery  was  plugged  at 
the  groin.  The  stump  did  not  slough  ;  but 
the  patient,  an  elderly  lady,  after  a  partial 
recovery,  sank  exhausted  before  it  healed.2 — 
Mr.  Langstaff  amputated  a  thigh  for  mortifi- 
cation of  the  leg  in  a  man  aged  seventy-five. 
All  the  vessels  were  ossified,  and  could  not 
be  tied  so  as  to  stop  the  flow  of  blood.  The 
patient,  already  much  exhausted,  died  with- 
in twenty-four  hours.3 — Dr.  A.  P.  Thomson 
reported  a  case  of  amputation  in  the  thigh 
for  dry  gangrene  of  the  leg  in  a  woman  aged 
sixty-five.  The  arteries  were  pervious  to  the 
popliteal.  The  patient  sank  on  the  third 
day. — A  man,  aged  seventy,  died  seven  weeks 
after  amputation  in  the  thigh  for  gangrsena 
senilis.  It  was  unnecessary  to  tie  any  vessel 
in  the  operation  ;  all  were  already  plugged.4 — 
Amputation  in  another  case  was  survived  for 
a  time,  but  the  soft  parts  took  on  no  repara- 
tive action  ;  they  shrank  and  retracted  from 
the  end  of  the  femur,  and  the  patient  died. — 
Mr.  James,  of  Exeter,  amputated  in  the  thigh 
for  senile  gangrene.  The  operation  was  fol- 
lowed by  "constant  tremor  and  subsultus, 
muttering  delirium,  and  the  sweat  of  relaxa- 
tion ;"  yet  the  patient,  a  man  of  sixty-eight, 
eventually  recovered.5 — Some  successful  cases 
of  amputation  in  senile  gangrene  were  related 
in  a  discussion  at  the  Royal  Medical  and 
Chirurgical  Society  of  London,  in  1853.  Mr. 
Garlike,  of  Rickmar.sworth,  had  removed  the 
thigh,  near  the  trunk,  four  months  after  the 
commencement  of  gangrene  at  the  toes,  the 
patient  in  the  course  of  his  disease  having 
likewise  suffered  from  suppuration  in  the  leg 
and  in  the  knee-joint.  Mr.  Adams  had  seen 
a  man,  over  sixty  years  of  age,  recover  after 
a  similar  operation.  Such  cases  are,  how- 
ever, rare,  and  cannot  be  accepted  as  estab- 
lishing a  general  rule  of  practice.  Under 
peculiar  circumstances,  as  in  Mr.  Garlike's 
case,  amputation  may  be  performed  ;  but  all 
that  the  other  cases  appear  to  show  is,  that 
the  operation  may  possibly  not  be  fatal  in  a 
few  instances  in  which  the  strength  of  the 
patient  is  not  much  reduced,  and  the  gan- 
grene has  existed  for  an  unusual  length  of 
time.  These,  however,  are  just  the  few  cases 
which  may  be  capable  of  a  spontaneous  sepa- 
ration of  the  dead  parts  ;  the  greatj  majority 
of  cases  of  extensive  senile  gangrene  end  in 
death,  whether  the  limbs  are  amputated  or 
not. 

Two  cases  of  gangrene  of  the  lower  extrem- 
ity, in  comparatively  young  subjects,  proved 
fatal  in  the  Middlesex  Hospital ;  the  one  under 
the  care  of  Dr.  Stewart,  the  other  of  Dr. 
Goodfellow.  The  heart,  and  the  whole  of  the 
arteries  implicated  in  its  disease,  have  in  each 


1  Alix,  Altenbnrg,  1778  ;  quoted  from 
Mason  Good,  Medicine,  1st  edit.,  vol.  ii.,  p. 
919. 

2  Hunterian  Museum,  141. 

3  Med.  Chir.  Trans.,  vol.  vi.,  p.  193. 

4  Hunterian  Museum,  2822. 

6  James,  On  Inflammation,  p.  552,  1832. 
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case  been  preserved  as  one  continuous  prepa- 
ration, which  exhibits  at  a  glance  the  pa- 
thology of  the  occurrence  :  vast  fragile  polypi 
in  the  left  cavities  of  the  heart,  and  detached 
fragments  of  the  cardiac  mass  plugging  seve- 
ral of  the  arteries.  In  neither  case  had  the 
ulcerative  process  deeply  severed  the  dead  and 
living  parts. — My  colleague,  Dr.  Seth  Thomp- 
son, requested  me  to  see  a  girl,  of  twenty 
years  of  age,  whom  he  had  admitted  into  the 
Middlesex  Hospital,  on  account  of  a  rheumatic 
disease  of  the  heart.  She  had  loud  mitral  and 
aortic  murmurs,  acute  adhesive  inflammation 
of  the  right  posterior  saphena  vein,  and  a 
red,  tender,  and  exquisitely  painful  swell- 
ing at  the  lower  third  of  the  right  leg.  This 
inflamed  patch  had  not  suppurated  ;  but  the 
pain  in  it  was  intense,  and  destroyed  her  rest. 
An  incision  relieved  her,  and  after  a  few  days 
a  slough  of  fascia  separated,  and  the  wound 
healed  with  remarkably  little  suppuration. 
Inflammation  was  next  observed  in  the  left 
posterior  saphenous  vein.  Anasarca  in  both 
legs  followed,  and  the  face  became  puffy. 
After  a  fortnight  of  great  pain  and  much 
general  depression,  the  left  foot  and  leg  be- 
came cold  and  dusky,  and  the  ends  of  the 
toes  shrivelled  and  turned  black.  Complete 
gangrene  of  the  lower  half  of  the  leg  ensued, 
and  a  line  of  demarcation  formed.  When 
nothing  remained  to  divide  but  the  bones  and 
a  part  of  the  tendon  of  the  gastrocnemius,  I 
separated  them,  and  removed  the  fetid  limb. 
The  stump  had  nearly  healed  when  she  left 
the  hospital. — A  seamstress,  aged  seventeen, 
ill- nourished,  had  acute  spontaneous  gan- 
grene of  the  foot  and  the  whole  leg.     There 


was  no  pulsation  in  the  femoral  artery.  After 
amputation,  the  stump  and  the  groin  sloughed, 
and  the  patient  died.  But  one  small  artery 
needed  a  ligature  in  the  operation,  and  the 
iliac  artery  was  found  plugged.1 — A  native 
Christian  of  Salsette,  aged  thirty-five,  was 
affected  with  spontaneous  gangrene  of  the 
arm,  and  in  eighteen  days  ulceration  had 
deeply  separated  the  dead  and  living  parts  at 
the  elbow,  and  had  extended  along  the  integu- 
ments half  way  to  the  shoulder.  The  limb 
was  amputated  about  four  inches  below  the 
shoulder  joint,  and  the  man  recovered.2 — A 
gangrenous  leg  was  removed  by  amputation 
in  the  thigh  from  a  puerperal  woman,  aged 
twenty-five.  Not  a  drop  of  blood  flowed  at 
the  operation,  and  the  patient  died  the  next 
day. — In  another  patient,  aged  thirty-nine, 
gangrene  of  the  foot  took  place  after  parturi- 
tion, the  thigh  was  amputated  three  months 
after  the  delivery,  and  the  patient  recov- 
ered.3— A  man,  aged  thirty,  suffered  from  an 
"  epidemic  malignant  fever,"  which  brought 
on  a  mortification  of  the  left  foot.  When 
ulceration  was  going  on  about  two  inches 
above  the  ankle,  the  leg  was  amputated 
below  the  knee.  No  blood  flowed  in  the  ope- 
ration ;  but  the  stump  suppurated  healthily 
and  the  man  got  well.'1 

[It  must  be  remembered  that  the  gan- 
grene in  some  of  these  cases  is  due  not  to 
impaction  of  a  clot,  but  to  thrombosis.  I 
have  seen  this  occur  in  the  third  week  of 
a  typhoid  fever,  and  prove  fatal  after  am- 
putation, in  a  woman  of  24.] 


ANEURISM. 

By  T.  Holmes,  Esq. 
Revised  by  Lewis  A.  Stimson,  M.D. 


Pathology. 

An  aneurism  is  denned  to  he  a  tumor 
containing  blood,  and  communicating 
with  the  cavity  of  an  artery.  Thus  in 
every  aneurism  there  are  two  parts  to  he 
considered,  the  sac1  and  its  contents.  The 

1  Some  authors  speak  of  extravasations  of 
blood  among  the  tissues  of  a  limb,  from  the 
giving  way  of  an  artery,  as  "  diffused  aneu- 
risms ;"  but  this  appears  to  me  an  error.  I 
should  term  this  lesion  "  a  ruptured  artery." 
The  distinction,  as  I  hope  to  show,  is  not 
a  trivial  one. 

VOT,.  II.— 21 


sac  is  formed  either  by  the  vessel  itself, 
dilated  from  disease,  or  by  the  condensed 
soft  parts  in  the  neighborhood. 

The  various  classifications  of  aneurism 
now  in  common  use  are  based  upon  varie- 
ties in  the  anatomy  of  the  sac.  The  most 
natural  nomenclature  appears  to  me  to  be 


1  New  York  Journal,  Sept.,  1854,  case  6. 

2  Hunterian  Museum,  2835. 

3  Simpson's  Obstetric  Memoirs,  edited  by 
Drs.  Priestley  and  Storer,  vol.  ii.,  pp.  46,  47, 
cases  23,  25. 

4  Medical  Observations  and  Inquiries,  1764, 
vol.  ii.,  p.  152. 
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that  "which  calls  an  aneurism  formed  by 
the  coats  (one  or  more)  of  the  artery  a 
true  aneurism,  and  one  formed  by  the  sur- 
rounding cellular  tissue  a  false  aneurism. 
Unfortunately  the  term  "  true  aneurism" 
was  applied  by  the  older  authors  to  a  tu- 
mor in  which  all  the  coats  of  the  vessel 
were  dilated,  while  they  called  one  in 
which  only  one  of  the  coats  formed  the 
sac  "  a  false  aneurism  ;"  a  very  inappro- 
priate name,  inasmuch  as  such  aneurisms 


form  the  majorit}^  of  those  met  with  in 
practice,  while  the  term  "false"  appears 
to  convey  the  idea  of  something  excep- 
tional and  peculiar.  It  is  undesirable  to 
complicate  the  matter  still  further  by  the 
attempt  to  introduce  fresh  terms.  I  shall 
therefore  adhere  to  the  old  nomenclature, 
in  spite  of  my  opinion  of  its  incorrect- 
ness ;  merely  observing  that  these  ana- 
tomical refinements  are  of  very  little  im- 
portance in  practice  ;  that  no  one  troubles 


Terms  used  in  this  Essay. 

I.  Common  or  encysted  aneurism. 
The  tumor  forming  a  single  sac, 

communicating  with  a  single 

artery  at  a  single  point. 
Subdivisions  : — 

(a)  Aneurismal  dilatation  or 
fusiform  aneurism.  The 
sac  formed  by  all  three 
coats  of  the  artery  dilated 
over  a  great  extent. 

(&)  True  aneurism.  The  sac 
formed  by  all  the  coats  of 
the  artery  dilated  at  only 
one  point. 

(c)  False  aneurism.  The  sac 
formed  by  only  one  of  the 
coats  of  the  artery. 

(<Z)  Consecutive  or  diffused 
aneurism.  All  the  coats 
of  the  vessel  have  given 
way,  and  the  sac  is  formed 
out  of  the  neighboring 
parts. 


II.  Arterio-venous  aneurism,  form- 
ed by  a   direct    or  indirect 
communication  between  an 
artery  and  a  vein. 
Subdivisions : — 

(a)  Aneurismal  varix  ;  in 
Avhich  the  communication 
is  direct,  no  tumor  being 
formed. 
(&)  Varicose  aneurism  ;  where 
the  communication  be- 
tween the  vein  and  artery 
is  through  the  intervention 
of  a  tumor. 


III.  Cirsoid  aneurism ;  formed  by 

the  convolutions  of  a  single 
dilated  artery. 

IV.  Dissecting  aneurism  ;  an  affec- 

tion of  the  vessel  occasioned 
by  ulceration  of  its  lining 
membrane,  and  effusion  of 
blood  between  the  coats. 


Broca. 
Circumscribed  aneurism. 


This    is    excluded 
classification. 


True  aneurism. 


from    Broca's 


Mixed  external  aneurism ;  subdi- 
vided into  sacciform,  fusiform, 
and  dissecting. 

False,  or  encysted  aneurism  ;  sub- 
divided into  primitive  and  conse- 
cutive. 

Cystogenic  aneurism ;  formed  by  a 
cyst  developed  in  the  thickness 
of  the  walls  of  the  vessel,  and 
afterwards  communicating  Avith 
its  cavity.  This  is  not  recognized 
in  either  of  the  other  classiflca 
tions. 

Arterio-venous  aneurism. 


Aneurismal  varix,  or  simple  phle- 
bartery. 


Varicose  aneurism.  Two  forms  de- 
scribed ;  the  one  in  which  the 
tumor  is  formed  by  a  dilatation 
of  the  vein  (varicose  aneurism 
by  dilatation)  ;  the  other  in  which 
the  sac  is  a  new  formation — en- 
cysted or  false  consecutive  vari- 
cose aneurism. 

Arterial  varix. 


Dissecting  aneurism,  considered  by 
Broca  as  a  variety  of  false  aneur- 
ism. 

Broca  describes  two  kinds  of  "  dif- 
fused" aneurism,  by  which  he 
means  aneurisms  without  a  sac. 
This,  according  to  us,  is  a  con- 
tradiction in  terms.  Broca's  first 
form  of  diffused  aneurism  is  de- 
scribed in  this  work  as  "  rupture 
of  an  artery ;"  his  6econd  as 
"  rupture  of  an  aneurism." 


Erichsen. 


Fusiform  or  tubular 
aneurism. 


True   sacculated 
aneurism. 


Circumscribed  false 
sacculated  aneur- 
ism. 

Diffused  false  saccu- 
lated aneurism,  un- 
der which  he  also 
includes  extravasa- 
tions Avithout  a  sac 
— our  ruptured  an- 
eurism or  ruptured 
artery. 


A-neurismal  varix. 


Varicose  aneurism. 


Arterial  varix. 


Dissecting  aneurism. 


The  same  remark  ap- 
plies to  Erichsen's 
classification. 
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himself  as  to  how  many  coats  of  the  ar- 
tery enter  into  the  formation  of  a  sac,  or 
lias  any  means  of  forming  an  opinion  on 
the  point  before  dissection.  But  it  is  very 
important  to  ascertain  whether  the  blood 
is  contained  in  a  sac  or  no,  whether  that 
sac  is  or  is  not  perfect,  and  whether  the 
aneurism  is  of  spontaneous  or  traumatic 
origin. 

The  term  "diffused  aneurism"  is  also, 
I  must  confess,  an  inappropriate  one  as 
used  to  describe  a  tumor  in  which  the  sac 
is  formed  out  of  the  cellular  tissue  ;  since 
such  a  tumor  is  as  distinct  and  circum- 
scribed as  if  the  sac  were  formed  by  the 
vessel  itself;  and  accordingly  in  many 
works  an  aneurism  is  said  to  be  diffused 
when  the  sac  has  given  way.  Such  an  af- 
fection, however,  is  equally  well  or  better 
described  as  "a ruptured  aneurism. "  The 
term  "diffused,"  serves  indeed  to  remind 
us  that  the  blood,  though  now  encysted, 
was  once  diffused  among  the  neighboring 
parts  ;  but  as  it  is  liable  to  be  confounded 
with  the  same  term  as  used  by  other  au- 
thors to  designate  extravasations  from 
rupture,  I  shall  prefer  to  use  in  the  se- 
quel the  name  "consecutive  aneurism" 
for  such  aneurisms  as  have  the  sac  formed 
out  of  the  tissues  external  to  the  vessel. 
In  order  as  far  as  possible  to  avoid  am- 
biguities, a  Table  is  subjoined,  showing 
the  nomenclature  adopted  in  this  essay, 
as  contrasted  with  that  hitherto  common 
in  France  and  England :  M.  Broca's 
treatise  being  used  as  an  example  of  the 
former,  and  the  chapter  on  Aneurism  in 


Mr.  Erichsen's  Science  and  Art  of  Sur- 
gery for  the  latter.    (See  the  Table,  p.  1514. ) 
The  kinds  of  aneurism   to  be  described 
below  are  as  follows  : — 

1.  Common  or  encysted  aneurism,  sub- 
divided into — 

(a)  Eusiform  aneurism,  or  aneurismal 
dilatation. 

(b)  True  aneurism. 

(c)  False  aneurism. 

(d)  Consecutive  or  diffused  aneurism. 

2.  Arterio-venous  aneurism,  subdivi- 
ded into  varicose  aneurism  and  aneuris- 
mal varix. 

3.  Cirsoid  aneurism,  sometimes  called 
arterial  varix.  Aneurism  by  anastomosis 
will  be  considered  under  this  head. 

4.  Dissecting  aneurism. 


Common  or  Encysted  Aneurism. 

By  common  or  encysted  aneurism  is 
meant  that  variety  of  the  disease,  em- 
bracing by  far  the  greater  number  of  cases, 
in  which  the  tumor  is  formed  of  a  single 
c}rst,  communicates  only  with  a  single 
artery,  and  is  limited  to  a  single  point  of 
the  course  of  that  artery.  Some  of  the 
subdivisions  of  this  affection  are  practi- 
cally very  different  from  each  other,  while 
between  others  the  difference  is  unimpor- 
tant, and  in  fact  usually  inappreciable 
during  life. 

In  the  aneurismal  dilatation  or  fusiform 
aneurism,  the  whole  circumference  of  the 
artery  has  yielded  to  the  force  of  the  cir- 


Fis.  308. 


Fusiform  aneurism,  or  aneurismal  dilatation,  of  the  aorta,  half  filled  -with  laminated  coagulum.  (From 
the  Museum  ot  the  Koyal  College  of  Surgeons,  No.  1641.)  To  show  the  possibility  of  the  deposit  of  clot  in 
such  aneurisms,  and  even  of  spontaneous  cure,  with  preservation  of  the  channel  of  the  vessal. 
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culation  for  some  considerable  length  of 
the  vessel,  and  so  a  tumor  has  been  de- 
veloped, of  an  elongated  or  somewhat 
cylindrical  shape,  continuous  with  the  cav- 
ity of  the  artery  at  each  end.  The  coats 
of  the  vessel  are  generally  much  thinned 
and  highly  atheromatous.  This  form  of 
aneurism  hardly  ever  contains  much 
clot.  It  is  of  more  common  occurrence 
in  the  aorta,  but  rare  in  the  arteries  of 
the  limbs  ;  the  most  usual  situations  below 
the  aorta  being  the  innominate,  the  top  of 
the  common  carotid,  and  the  inguinal  por- 
tion of  the  external  iliac  and  femoral  (p. 
307).  Some  authors  separate  the  aneu- 
rismal  dilatation  entirely  from  the  cate- 
gory  of  aneurisms,  and  treat   of  it  as  a 

Fig.  309. 


A  small  aneurism  of  the  radial  artery  (Museum  of 
the  Koyal  College  of  Surgeons,  iNTo.  1697)  to  show  the 
usual  shape  and  relations  of  a  common  or  encysted 
aneurism,  'which  stands  out  like  a  hud  from  a  portion 
of  the  circumference  of  the  vessel. 


distinct  disease  ;  but  no  pathological  dis- 
tinction can  be  made  between  this  and 
other  forms  of  dilated  artery  which  would 
not  be  subject  to  endless  exceptions  and 
modifications,  and  in  practice  this  affec- 
tion is  often  indistinguishable  from  the 
"  true"  aneurism.1 

1  Some  amount  of  dilatation,  associated 
usually  with  atheroma,  is  constantly  met 
with  in  the  arteries  of  persons  advanced  in 
life  ;  but  this  hardly  constitutes  a  tumor,  and 
so  does  not  deserve  the  name  aneurismal. 
The  arteries  also  become  tortuous  as  well  as 
dilated  in  elderly  persons  of  relaxed  fibre, 
and  it  seems,  from  the  account  of  a  prepara- 
tion by  Mr.  Coulson  (Path.  Soc.  Trans.,  vol. 
iii.,  p.  302),  that  this  condition  sometimes 
simulates  an  aneurismal  tumor.  The  patient 
was  a  woman  aged  eighty-eight,  who  for  some 
years  before  her  death  had  had  a  pulsating 
tumor,  the  size  of  an  orange,  just  above  the 
right  clavicle,  in  the  situation  of  the  carotid. 
It  had  been  taken  to  be  aneurismal,  but  on 
dissection   it  was    found   that    "the   vessels 


True  aneurism  is  denned  to  be  a  cir- 
cumscribed dilatation  of  an  artery  in  a 
part  only  of  its  circumference,  in  which  all 
three  coats  of  the  vessel  are  dilated  to 
form  the  sac,  while  in  a  (so-called)  false 
aneurism  the  two  internal  coats  have 
given  way  and  disappeared,  and  the  sac 
is  formed  only  by  the  external,  or  cellular, 
coat.  The  true  aneurism,  like  the  an- 
eurismal dilatation,  of  which  it  may 
be  regarded  as  a  variety,  is  much  more 
common  in  the  aorta  than  in  any  other 
vessel  ;  so  much  more  so  that  Scarpa 
denied  that  true  aneurism  exists  in 
any  other  artery.  It  is  difficult,  how- 
ever, to  refuse  credence  to  the  numerous 
authorities  who  have  described  the  dissec- 
tion of  small  incipient  true  aneurisms  of 
other  arteries  in  which  the  several  coats 
could  be  actually  demonstrated  ;  but  at  a 
later  period  they  become  consolidated 
together  at  the  neck  of  the  sac,  and  the 
internal  layers  cannot  be  followed  further, 
having  been  worn  off  by  friction,  if  they 
were  ever  present ;  at  this  period,  there- 
fore, there  is  no  appreciable  difference 
between  one  aneurism  and  another  as  to 
their  mode  of  formation.  Even  if  the 
two  internal  coats  can  be  followed  for 
some  little  distance  beyond  the  opening 
into  the  aneurism,  this  does  not  prove 
that  it  is  a  true  aneurism,  since  the  part 
of  the  internal  coats  which  can  be  traced 
may  be  merely  that  which  Avould  have 
lined  the  opening,  and  which  has  now 
been  everted  into  the  sac.  The  presence 
of  a  smooth,  shining  membrane  lining 
the  sac  is  no  proof  that  the  tumor  is  a 
true  aneurism,  since  such  pseudo-epithe- 
lial lamina?  are  very  often  found  in  new  for- 
mations,1 and  particularly  where  constant 
motion  has  been  taking  place.  So  that  it 
is  impossible  to  perceive  any  difference 
between  true  and  false  aneurisms  at  the 
time  at  which  they  generally  come  under 
observation  ;  and  it  is  not  worth  while 
to  say  more  on  the  subject,  beyond  stating 
that  the  true  become  false  as  they  grow  ; 
and  expressing  an  opinion,  founded  on 
the  manner  of  their  origin,  that  false  aneu- 
risms are  far  the  most  common. 

[The  results  of  recent  study  of  the  mode 
of  formation  of  aneurisms  confirm  Mr. 
Holmes's  opinion  concerning  the  difference 
sought  to  be  established  between  "true" 
and  "false"  aneurisms.  Aneurismal  di- 
latation seems  to  be  preceded  by  a  change 
in  the  inner  and  middle  coats  consisting 
in  a  hyaline  degeneration  of  the  former 
(see  p.  304),  and  a  disintegration  or  de- 
generation    of   the  elastic    lamellse  and 

arising  from  the  aorta  were  elongated,  and 
considerably  dilated  ;  and  the  tumor  consisted 
of  a  reduplication  of  the  common  carotid  and 
of  indurated  cellular  tissue  around  it." 

1  See  Prescott  Hewett,  in  Med.-Chir.  Trans., 
vol.  xxix.,  p.  80. 
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muscular  fibres  of  the  latter.  This  dis- 
integration diminishes  the  resistance  of 
the  "arterial  wall,  and  is  followed  by  its 
expansion  under  the  pressure  of  the  blood. 
The  thickened  and  altered  intinia  is  forced 
into  the  opening  thus  formed,  and  consti- 
tutes the  inner  surface  of  the  sac,  sup- 
ported by  the  adjoining  tissues  and,  in 
the  early  stages  at  least,  by  the  remains 
of  the  two  other  coats.  The  details  of 
the  process  have  been  observed  by  P. 
Meyer  in  the  small  aneurisms  of  pulmo- 
nary cavities ;  his  observations  are  re- 
corded in  the  Archives  de  Physiologic, 
Juillet-Aout,  1880.] 

Another  form  of  false  aneurism  is  de- 
scribed by  authors  of  credit,  and  must 
therefore  be  noticed  here,  although  its 
reality  is  doubtful.  It  is  sometimes  called 
"  hernial1'  aneurism,  and  the  sac  is  form- 
ed by  a  projection,  or  hernia,  of  the  two 
inner  coats,  or  some  portion  of  them, 
through  a  rent  or  an  ulcerated  opening 
in  the  external  tunic.  Whether  the  cases 
which  have  been  put  on  record  really  prove 
the  existence  of  this  affection,  must  be  left 
to  the  reader  to  decide  for  himself.  It  is 
a  point  rather  of  curiosity  than  of  practi- 
cal interest.' 

The  other  form  of  encysted  aneurism 
is  the  consecutive  or  diffused,  in  which  all 
the  coats  of  the  artery  (or,  as  frequently 
happens,  the  sac  of  a  previous  aneurism) 
have  given  way,  and  the  blood  is  effused 
into  the  cellular  tissue.  The  latter  soon 
becomes  condensed,  and  forms,  with  the 
muscles,  ligaments,  viscera,  or  bones  in 
the  neighborhood,  a  sac  for  the  blood, 
frequently  distinguished  from  those  of  the 
previous  varieties  by  being  multilocular. 
The  great  majority  of  aneurisms  are,  if 
the  terms  be  strictly  construed,  of  the 
consecutive  form ;  since  few  tumors  of 
long  standing  will  be  found  in  which  some 
part,  at  any  rate,  of  the  sac  has  not  been 
borrowed  from  surrounding  tissues.2 

1  There  is  a  preparation  in  the  Museum  of 
the  College  of  Surgeons  intended  to  show  this 
form  of  aneurism.  Mr.  Erichsen,  however, 
reports,  as  the  result  of  his  examination  of 
this  specimen,  that  he  believes  the  external 
coat  not  to  have  been  originally  deficient,  but 
to  have  been  dissected  off;  Cooper's  Surgical 
Dictionary,  8th  edition,  1861,  p.  140.  In  this 
opinion  I  quite  concur.  The  line  at  which 
the  external  coat  has  been  cut  away,  is  dis- 
tinctly marked  all  round  the  neck  of  the  sac. 
M.  Broca  expresses  his  disbelief  in  the  reality 
of  hernial  aneurism. 

2  I  would  wish,  at  the  risk  of  being  accused 
of  repetition,  again  to  remind  the  reader  that 
the  term  ' '  diffused  aneurism' '  is  very  often 
applied  to  a  ruptured  aneurism,  and  even  to  a 
ruptured  artery,  i.  e.,  to  cases  in  which  the 
blood  is  poured  out  into  the  cellular  tissue, 
and  infiltrates  a  great  part  of  the  limb  with- 
out the  formation  of  any  sac.  But  I  think 
that  I  shall  be  able  to  show  reasons  for  saying 


Such  are  the  varieties  of  common 
aneurism,  classified  according  to  the  anat- 
omy of  the  sac.  Other  principles  of  classi- 
fication have  been  proposed.  Thus,  some 
surgeons  prefer  dividing  aneurisms,  ac- 
cording to  their  form,  into  tubular,  saccu- 
lated, and  dissecting ;'  and  frequently 
aneurisms  are  named,  according  to  their 
cause,  traumatic  or  spontaneous.  Each 
method  of  classification  is  occasionally 
useful ;  but  the  anatomical  arrangement 
is  most  generally  adopted. 

Causes  of  aneurism. — In  general  terms 
it  may  be  said  that  anything  may  be  a 
cause  of  aneurism  which  destroys  the  bal- 
ance that  ought  to  exist  between  the  ex- 
pansive force  of  the  circulation  and  the 
reaction  of  the  artery,  so  as  to  make  the 
former  preponderate.  But  none  of  the 
ordinary  events  which  are  looked  upon  as 
exciting  causes  of  the  disease  can  produce 
it  without  a  predisposing  cause  in  the  con- 
dition of  the  artery  itself.  This  condi- 
tion is,  in  the  great  majority  of  cases,  the 
result  of  atheroma;  but  on  that  state  of 
the  arteries  enough  has  already  been  said, 
and  the  reader  is  referred  to  the  previous 
section.  Any  other  cause  which  pro- 
duces a  partial  atrophy  of  the  artery 
renders  it  liable  to  dilatation  at  the  atro- 
phied part :  Vidal2  remarks  tbat  the  acci- 
dental exposure  of  an  artery  which  ought 
to  be  deep-seated  may  induce  aneurism, 
both  by  weakening  the  coats  of  the  ves- 
sel, and  by  depriving  it  of  the  support  of 
the  soft  parts.  Unnatural  and  long-con- 
tinued pressure  may  produce  the  same  ef- 
fect. Thus,  a  case  is  recorded  in  which 
the  pressure  of  an  exostosis  produced 
aneurism.3  The  frequent  occurrence  of 
aneurisms  in  both  popliteal  arteries  strik- 
ingly proves  the  origin  of  the  affection  in 
disease  of  the  arterial  S}^stem  ;  the  same 
thing  is  even  more  strongly  shown  by  a 
case  which  is  recorded  of  the  formation  of 
a  popliteal  aneurism  in  one  ham,  while  the 
man  was  in  bed  for  the  treatment  of  an 
aneurism  in  the  opposite  ham.  In  exten- 
sive disease  of  the  arteries,  a  great  number 
of  aneurisms  may  form,  constituting  what 
is  called  the  "aneurismal  diathesis. ,n 


that  it  is  more  correct,  and  is  of  considerable 
practical  importance,  to  separate  these  cases 
altogether  from  cases  of  aneurism  properly 
so  called,  and  to  limit  that  term  to  tumors 
provided  with  a  sac. 

1  Luke,  in  Lond.  Med.  Gaz.,  May  9,  1845  ; 
Erichsen,  in  Cooper's  Surgical  Dictionary,  Sth 
edit. 

2  Traite"  de  Pathol,  externe,  1851,  vol.  i., 
p.  645.  The  instance  which  he  gives  is  one 
of  exposure  of  the  femoral  artery  in  hospital 
gangrene. 

3  Roux,  Quarante  Annees,  etc.,  vol.  ii.,  p. 
131. 

4  Broca  (Des  Anevrismes  et  de  leur  Traite- 
ment,  p.  52)  instances,  among  other  cases  of 
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It  often  happens,  however,  that  aneu- 
risms are  found  in  arteries  which  appear 
healthy  in  all  other  parts  of  their  course  ; 
and  this  seems  to  be  more  frequently  the 
case,  the  farther  the  disease  is  from  the 
heart.  In  these  cases  the  nature  of  the 
predisposing  cause  is  unknown.  It  has 
been  alleged  that  mercury  and  syphilis 
predispose  to  aneurism  ;  but  the  assertion 
appears  gratuitous.  The  abuse  of  ardent 
spirits  is  certainly  an  exciting  cause,  and 
may  possibly  produce  some  weakness  of 
the  vessels,  so  as  to  entitle  us  to  consider 
it  also  as  a  predisposing  cause.  It  is 
worthy  of  notice  that  the  disease  is  almost 
unknown  in  early  life ;'  that  external 
aneurisms  (i.  e.,  aneurisms  of  the  limbs) 
are  very  rare  among  women,  especially  in 
the  higher  ranks  of  life  ;2  and  that  such 
aneurisms  are  found  most  commonly 
upon     those    arteries    which    are    most 

multiple  aneurisms,  one  under  the  care  of 
Pelletan,  in  which  sixty-three  were  found  in 
the  same  body. 

1  A  few  cases  are,  however,  on  record.  Mr. 
Hutchinson  found  an  aneurismal  cavity  con- 
nected with  the  aorta  of  a  child  four  years  of 
age,  which  he  was  inclined  to  attribute  to  the 
ulceration  of  a  tuberculous  abscess  into  the 
artery  (Path.  Soc.  Trans.,  vol.  v.,  p.  104). 
Mr.  Syme  has  operated  for  aneurism  at  the 
age  of  nine  (Lond.  and  Edinb.  Monthly  Journ., 
1844)  ;  and  a  case  of  rupture  of  the  aorta  in 
a  child  aged  seven  and  a  half  years,  probably 
preceded  by  the  formation  of  a  small  aneurism, 
is  recorded  by  Dr.  Armitage  (Path.  Soc.  Trans., 
vol.  ix.,  p.  85).  Mr.  T.  Smith  tied  the  ex- 
ternal iliac  artery  for  femoral  aneurism  with 
success,  at  the  age  of  twelve.  See  Brit.  Med. 
Journ.,  Marcii  16,  1867,  where  a  few  other 
cases  are  referred  to. 

2  Internal  aneurisms  seem  equally,  if  not 
more  common  among  women,  when  their 
way  of  life  exposes  them  to  the  vascular  ex- 
citement consequent  on  intemperance,  vice, 
and  mental  emotions.  Thus  Dr.  Rendle  in- 
forms me  that  aneurism  is  a  more  common 
cause  of  death  amongst  female  than  male 
prisoners.  This  is  shown  by  the  annexed 
table,  compiled  from  the  records  of  the  Queen's 
Prison,  Brixton,  all  the  inmates  of  which  are 
prisoners  under  long  periods  of  sentence. 

Number  and  Proportion  of  Deaths  from  Aneurism 
of  Convicts  under  Sentence  of  Penal  Servitude, 
from   January   1,   1854,    until   December    31, 

1868. 


Daily  average 
number  of  Convicts 
during  the  fifteen 

years  1S54-68. 

Number  of 

Deaths  from  all 

Causes. 

Xumber  of 

Deaths  from 

Aneurism. 

Men 

Women 

Men 

Women 

Men 

Women 

6042.7 

1059.4 

1291 

214 

8 

5 

affected  by  the  movements  of  the  joints  ; 
while  aneurisms  generally  are  most  com- 
mon at  those  points  where  the  flexure,  or 
the  division  of  a  large  artery,  opposes 
some  sort  of  check  to  the  blood-stream. 
The  arch  of  the  aorta,  especialby  at  the 
dilated  portion  called  the  "sinus  mag- 
nus,"  and  at  the  transverse  bend,  is  the 
most  familiar  example  of  aneurism  occur- 
ring at  the  flexure  of  an  artery ;  while 
the  dilatation  of  the  end  of  the  common 
carotid,  the  common  aneurism  of  the 
lower  part  of  the  popliteal,  and  the 
tumors  which  affect  the  cceliac  axis  of 
the  abdominal  aorta,  usually  at  the  root 
of  one  of  its  branches,  will  illustrate  the 
effect  of  division.  The  aorta,  popliteal, 
and  axillary  artery  seem  most  liable  to 
disease,  as  being  the  most  constantly  sub- 
ject to  stretching,  and  the  two  latter  to 
forcible  rupture.  The  constant  impulse 
of  the  blood-stream  against  the  arch  must 
keep  the  root  of  the  aorta  in  more  active 
motion  than  any  other  part  of  the  arterial 
system. 

The  influence  of  forcible  motion  on  the  pop- 
liteal artery  is  shown  by  an  experiment  of 
Richerand.1  On  a  dead  subject  let  the  bones 
of  the  extended  leg  be  forcibly  driven  down 
into  the  ham  till  the  ligaments  are  heard  to 
crack.  The  middle  and  internal  coats  of  the 
popliteal  artery  will  be  found  torn.  It  is 
true  that  the  accidents  commonly  cited  as 
causes  of  aneurism  are  not  so  severe  as  this 
rough  proceeding  ;  but  slighter  injury  to  the 
artery  probably  occurs,  and  lays  the  founda- 
tion for  subsequent  dilatation. 

Again,  the  heart  is  often  hypertrophied, 
as  the  consequence  either  of  disease  or  of 
the  habits  of  life  of  the  patient ;  and 
where  the  artery  is  weakened  by  any  of 
the  above  causes,  it  can  no  longer  resist 


Deaths  from  Aneurism, 

calculated  on  a  daily 

average  of  1000;  during 

the  fifteen  years  1854-68. 

Percentage  of  Deaths  from 

Aneurism,  of  the  total 

number  of  Deaths  during 

the  fifteen  years. 

Men 

Women 

Men                Women 

1.3 

4.7 

0.61 

2.33 

[According  to  the  47th  Annual  Report  of  the 
Registrar-General,  685  persons  died  of  aneur- 
ism in  England  in  1874 ;  of  these  537,  say 
89.5  per  cent.,  were  men.] 

1  Nosog.  Chir.,  vol.  iv.,  p.  73.  Hodgson, 
On  Diseases  of  the  Arteries  and  Veins,  ed. 
1815,  p.  64.  In  repeating  this  experiment,  I 
have  found  that  this  is  only  occasionally  true. 
I  have  sometimes  found  the  artery  entire  ; 
and  on  one  occasion  the  external  coat  was 
somewhat  lacerated,  while  the  others  remained 
entire. 
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the  increased  impulse.  Hence  aneurism 
is  regarded,  with  at  any  rate  much  proba- 
bility, as  a  mechanical  effect  of  the  wear- 
ing out  of  the  artery  by  use  ;  the  circular 
muscular  fibres  which  constitute  the 
strongest  part  of  the  wall  of  the  vessel 
being,  according  to  this  theory,  stretched, 
and  partially  separated.  The  fact  that 
aneurism  affects  the  systemic  arteries 
only,  i.  e.,  only  those  vessels  which  convey 
red  blood,  has  led  some  authors  to  believe 
that  the  formation  of  these  tumors  may 
depend  in  some  unknown  manner  upon 
the  quality  of  the  blood  conveyed  by  the  ar- 
tery. With  our  present  knowledge  of  vital 
chemistry  it  would  be  absurd  even  to  affect 
to  give  an  opinion  upon  the  possibility  of 
this.  It  seems  quite  sufficient  to  state 
that  the  pulmonary  system  receives  the 
force  of  the  right  ventricle  only,  which  is 
seldom  hypertrophied,  and  which,  at  its 
strongest,  is  perhaps  incapable  of  gene- 
rating the  expansive  force  necessary  to 
produce  aneurism. 

A  case  of  aneurism  of  the  pulmonary  artery 
is  on  record  in  which  the  ductus  arteriosus 
was  pervious,  and  so  red  blood  was  admitted 
into  the  artery.  But  it  is  not  impossible  that 
the  force  of  the  left  ventricle  might  have  been 
reflected  along  the  open  duct.1 

A  more  unmistakable  case  of  pure  aneurism 
of  the  pulmonary  artery  is  the  following,  for 
which  I  am  indebted  to  Dr.  Rendle  : — 

The  patient,  a  young  woman,  appeared  in 
perfect  health,  when  she  was  suddenly  seized 
with  acute  pain  beneath  the  left  scapula.  In 
two  hours  there  was  emphysema  of  the  side  ; 
this  rapidly  extended  over  the  back,  chest, 
neck,  face,  arms,  and  even  as  far  as  one  wrist. 
About  three  weeks  after,  she  brought  up  blood, 
and  died  immediately.  The  left  bronchus 
was  pierced  by  a  small  triangular  opening 
close  below  the  bifurcation,  from  which  the 
air  had  escaped.  The  cartilaginous  rings 
were  bared  and  ulcerated  from  pressure  of  an 
aneurism  of  the  pulmonary  artery.  The 
aneurismal  sac  was  very  small :  not  larger 
than  a  horse-bean. 

In  some  persons  affected  with  the  so- 
called  "aneurismal  diathesis,"  the  whole 
arterial  system  shows  an  extraordinary 
tendency  to  aneurism,  without,  as  is  said, 
any  visible  anatomical  peculiarity  in  the 
vessels  ;  but  in  ordinary  cases  of  this  dia- 
thesis the  vessels  are  evidently  soft  and 
weak. 

"When,  hy  any  of  these  predisposing 
conditions,  the  wall  of  the  vessel  is  suf- 
ficiently weakened,  it  will  give  way  at  the 
weakened  part  to  the  force  of  the  circula- 
tion, and  all  the  more  surely  if  that  force 
is  temporarily  increased  by  any  unusual 

1  On  the  connection  between  the  quality  of 
the  blood  and  the  deposition  of  atheroma,  see 
the  section  on  that  head. 


circumstance,  which  thus  becomes  an  ex- 
citing cause.  Hence,  perhaps,  the  fre- 
quent occurrence  of  aneurism  in  persons 
of  dissipated  lives,  and  in  persons  who 
follow  laborious  occupations;  by  which 
not  only  is  the  heart's  action  unduly  in- 
creased from  time  to  time,  but  also  the 
arteries  of  the  limbs  are  exposed  to  fre- 
quent shocks.  Hence  violent  mental 
emotion  sometimes  gives  rise  to  aneurism. 

Two  cases  of  aneurisms  of  the  abdominal 
aorta,  dating  in  each  case  from  the  time  of 
the  patient's  receiving  sentence  for  a  criminal 
offence,  have  come  within  the  experience  of 
Dr.  Rendle,  Surgeon  to  the  Brixton  Prison, 
who  has  favored  me  with  the  following  note : 
"A  strong  healthy  woman,  five  feet  eight 
inches  high,  who  had  never  before  been  in 
prison,  received  a  sentence  of  transportation 
for  life.  Immediately  on  receiving  sentence, 
and  whilst  standing  at  the  dock,  she  almost 
fainted  from  terror,  was  suddenly  seized  with 
severe  pain  in  the  epigastric  region,  and  fell 
into  the  arms  of  an  attendant.  The  pain  in 
the  epigastric  region  never  entirely  ceased ; 
and  just  six  weeks  after,  a  pulsating  tumor 
of  small  size  was  readily  to  be  felt.  This  in- 
creased in  size,  until  it  was  as  large  as  the 
closed  fist.  She  lived  for  three  or  four  years, 
being  constantly  kept  in  bed  and  under  treat- 
ment, and  then  passed  from  under  my  care. 
Three  or  four  months  afterwards  (i.  e.,  five 
years  and  two  months  after  her  sentence)  she 
was  found  dead  in  bed.  No  post-mortem  ex- 
amination was  performed,  but  the  aneurismal 
nature  of  the  tumor  admitted  of  no  question. 
This  case  was  so  clearly  traceable  to  the 
shock  consequent  on  receiving  a  heavy  sen- 
tence, as  to  leave  no  reasonable  doubt  of  the 
immediate  cause  of  the  disease. 

"  The  second  case  was  also  an  aneurism  of 
the  abdominal  aorta  at  the  cceliac  axis,  and 
came  on  after  receiving  a  severe  sentence, 
though  I  could  not  trace  it  so  distinctly  to  the 
sentence  as  in  the  first  case.  When  I  dis- 
covered this  tumor — the  woman  only  com- 
plained of  obscure  pain  in  the  part,  and  was 
at  her  work  when  I  saw  her — it  was  about 
the  size  of  a  small  orange.  I  sent  her  at  once 
to  the  infirmary,  and  had  her  put  to  bed. 
Twelve  hours  after  being  in  bed,  the  aneurism 
ruptured,  and  she  died  in  forty-eight  hours. 
I  made  a  post-mortem  examination.  Both 
patients  were  women  between  thirty  and  forty 
years  of  age,  and  otherwise  healthy." 

Occupations  which  necessitate  constant 
exercise  of  a  limb,  and  frequent  strains 
upon  its  joints,  act  both  as  predisposing 
and  exciting  causes  of  aneurism  in  the 
arteries  lying  near  such  joints.  Popliteal 
aneurism  seems  to  be  caused  in  very  many 
instances  by  the  giving  way  of  the  circu- 
lar coat  of  the  vessel  under  the  alternate 
movements  of  forced  extension  and  vio- 
lent flexion,  to  which  that  artery  is  ex- 
posed in  the  movements  of  the  knee.  Sup- 
puration near  an  artery  may  lead  to  the 
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formation  of  a  consecutive  aneurism,  the 
wall  of  the  vessel  being  perforated  by  ul- 
ceration, and  the  blood  admitted  into  the 
sac  of  the  abscess.  This  seems  to  be  a 
very  rare  event ;  but  suppuration  around 
an  artery  may  also  act  as  a  predisposing 
cause,  by  denuding  the  vessel,  as  has  been 
already  pointed  out.  Unmistakable  in- 
stances, however,  of  abscesses  converted 
into  aneurisms  are  on  record. 

Mr.  Liston's  case  is  well-known,1  in  which 
he  opened  a  cyst  communicating  with  the  in- 
ternal carotid  artery,  believing  it  to  be  an 
abscess,  and  in  which  he  was  obliged,  in  con- 
sequence of  the  gush  of  blood  that  followed 
the  puncture,  to  place  a  ligature  on  the  com- 
mon carotid.  The  patient  died  of  secondary 
hemorrhage,  the  result  of  the  operation  ;  and 
on  post-mortem  examination  Mr.  Liston  found 
reason  to  believe  tbat  the  disease  was  origi- 
nally an  abscess  which  had  established  a 
communication  with  the  artery.  Whatever 
may  be  thought  of  the  real  nature  of  the  tu- 
mor in  that  case,  there  can  be  little  doubt 
that  several  of  the  other  cases  which  are  re- 
lated in  Mr.  Liston's  paper  were  genuine  in- 
stances of  communication  between  abscesses 
and  arteries.2  These  abscesses  may  be  the 
result  of  struma,  cancer,  or  common  inflam- 
mation. In  the  34th  volume  of  the  Medico- 
Chirurgical  Transactions  is  a  very  interesting 
case  by  Mr.  Dixon,  in  which  a  hydatid  cyst, 
having  been  laid  open,  sloughed,  and  so  es- 
tablished a  communication  with  the  subcla- 
vian artery.  The  patient  died  of  hemorrbage. 
This  is  the  ordinary  result  in  cases  of  ulcera- 
tion penetrating  arteries.  No  aneurism  is 
formed,  since  there  is  an  open  wound.  But, 
in  the  rarer  cases,  such  as  those  referred  to 
above,  the  suppuration  proceeds  snbcuta- 
neously,  and  a  consecutive  aneurism  is  formed. 
Possibly  Mr.  Liston's  case  may  have  been  an 
example  of  this  event ;  but  the  diagnosis  must 
be  allowed  to  be  doubtful.     The  following  in- 

1  On  a  Variety  of  False  Aneurism.  Lon- 
don, 1842.  An  interesting  case  of  fatal  hem- 
orrhage from  communication  between  an  ab- 
scess in  the  neck  and  the  aorta  is  recorded  by 
Mr.  Busk,  Med.-Chir.  Trans.,  vol.  xxix.,  p. 
297. 

2  It  may  not  be  out  of  place  to  notice  here 
the  extraordinary  omission  in  Mr.  Liston's 
paper  of  any  reference  to  auscultation  as  a 
means  of  diagnosis.  He  admits  that,  before 
he  made  his  puncture,  he  had  received  "a 
hint  that  the  tumor  might  in  some  way  be 
connected  with  the  carotid;"  yet  he  never 
seems  to  have  listened  for  a  bruit.  Had  he 
done  so,  there  can  be  little  doubt  that  it 
would  have  revealed  the  existence  of  a  com- 
munication with  the  artery.  An  interesting 
case  of  aneurism  which  had  been  sent  into 
hospital  as  an  abscess  to  be  opened,  and  in 
which  the  diagnosis  was  made  by  ausculta- 
tion, is  related  by  M.  Richet  in  his  article  on 
"Aneurism"  in  the  Diet,  de  Med.  et  de  Chir. 
prat.,  vol.  ii.,  p.  309. 


stance  was  one  in  which  the  artery  gave  way 
without  any  known  cause,  there  being  no 
clear  history  of  abscess,  nor  any  violent  effort 
or  injury  to  account  for  the  laceration.  A 
man  aged  twenty-nine  was  admitted  into  St. 
George's  Hospital  for  a  large  purple  swelling 
at  the  back  of  the  pharynx,  accompanied  by 
swelling  and  much  discoloration  on  the  front 
and  left  side  of  the  neck.  Two  days  before 
admission,  the  patient,  while  kneading  some 
bread,  felt  a  stabbing  pain  near  the  hyoid 
bone.  In  tbree  hours'  time  the  throat  was 
so  swollen  that  he  could  not  swallow  food, 
and  dyspnoea  came  on.  After  a  short  stay  in 
the  hospital,  the  diffused  swelling  of  the  neck 
became  circumscribed,  hard,  and  smaller. 
There  was  evident  pulsation  of  the  tumor, 
with  a  whirring  sound,  which  only  became 
perceptible  as  the  tumor  diminished  in  size 
and  became  harder.  The  patient  went  on 
well  for  a  month,  the  tumor  becoming  reduced 
to  the  size  of  a  walnut,  when  suddenly  it  in- 
creased in  size  and  extended  in  various  direc- 
tions. The  general  beating  of  the  tumor 
gradually  disappeared,  leaving  merely  a  line 
of  pulsation  in  the  course  of  the  carotid. 
Great  difficulty  of  swallowing  followed  im- 
mediately ;  the  tumor  became  more  and  more 
tense,  and  the  symptoms  increased.  The  pa- 
tient died  of  dyspnoea  six  days  after  the  sud- 
den increase  in  the  tumor.  The  parts  are  in 
the  hospital  museum.  In  the  preparation, 
immediately  below  the  bifurcation  of  the  caro- 
tid artery,  is  a  small  opening  in  the  vessel 
surrounded  by  a  few  minute  patches  of  athe- 
roma. There  is  a  large  pouch  formed  by  the 
cellular  tissue  and  fibrin  of  the  extravasated 
blood,  which  completely  pushes  the  larynx 
and  trachea  over  to  the  right  side,  and  en- 
croaches much  on  the  cavity  of  the  larynx. 
There  is  no  distinct  rupture  perceptible  in 
the  sac,  but  it  is  extremely  thin  at  one  point. 
It  is  formed  chiefly  by  blood-clot,  the  fibrous 
investment  of  which  is  very  thin. 

It  seems  probable  that  the  impaction  of 
a  clot  of  fibrin  in  the  artery  may  lead  to 
its  dilatation  behind  the  obstruction,  and 
thus  to  the  formation  of  an  aneurism. 

Mr.  Tufnell  has  put  on  record1  a  remarkable 
case,  in  which  a  pulsating  tumor  formed  in 
the  ham,  in  a  patient  who  was  dying  from 
rheumatic  disease  of  the  aortic  valves.  The 
tumor  subsided,  with  simultaneous  enlarge- 
ment of  the  collateral  branches ;  and  after 
death  the  artery  was  found  plugged  with 
fibrin  and  somewhat  dilated.  In  this  case 
it  seems  clear  that  the  artery,  being  healthy 
at  the  part  where  the  clot  became  impacted, 
yielded  to  the  force  of  the  (hypertrophied) 
heart  to  such  an  extent  as  to  form  a  tolerably 
large  pulsating  tumor,  but  that,  as  the  col- 
lateral circulation  enlarged,  it  was  enabled 
nearly  to  recover  its  healthy  dimensions. 
Such  a  case  is  illustrated  by  the  accompany- 
ing figures,  showing  an  aneurism  which 
formed  on  the  ulnar  artery  of  a  lad,  aged  17, 

1  Dublin  Quarterly  Journal,  May,  1853. 
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Fig.  310. 


Fig.  311. 


Aneurism  formed  by  embolism.  Fig.  310  shows  an  aneurism  of  the  ulnar  artery;  a,  b,  the  artery,  its  lower 
end  closed  by  clot;  e  the  sac  partly  filled  with  coagulum ;  Fig.  311  shows  the  deposit  on.  the  lining  membrane 
of  the  heart. 


who  died  under  Mr.  Pollock's  care  at  St. 
George's  Hospital  in  the  year  1864.  The  de- 
posit on  the  valves  and  the  embolic  clot  in 
the  kidney  are  also  shown.     The  spleen  was 


A  block  of  fibrin  deposited  in  the  kidney  in  the 
same  case.  (From  a  drawing  in  St.  George's  Hospital 
Museum.     Series  xxi.,  No.  60.) 

similarly  affected.  The  artery  in  other  parts 
was  healthy.1  If  the  same  accident  were  to 
take  place  in  an  artery  enfeebled  by  athero- 
matous degeneration,  no  doubt  the  aneurism 
would  go  on  increasing. 

The  objection  which  has  been  urged 
against  this  mode  of  formation  of  aneu- 
rism, viz.,  that  aneurisms  do  not  form  on 
arteries  suddenly  obstructed  by  ligature, 
is  an  unsound  one,  since  they  do  so  form, 
although  rarely.2  In  most  of  these  cases 
of  aneurism  produced  by  embolism  the 
artery  is  previously  diseased. 

[In  the  Transactions  of  the  London  Patho- 
logical Society,  1877,  vol.  xxviii.,  p.  98,  are 
recorded  two  cases  observed  by  Mr.  Bryant, 

1  See  also  a  case  reported  by  the  writer  in 
the  Path.  Soc.  Trans.,  vol.  xii.,  p.  61. 

2  See  Wounds  of  the  Vessels,  vol.  i.,  p.  465. 


in  which  aneurism  was  thought  to  have  been 
caused  by  an  embolus  originating  in  an  ul- 
cerative endocarditis  ;  one  was  at  the  bifurca- 
tion of  the  common  femoral  in  a  man  of  29  ; 
the  other  at  the  bifurcation  of  the  popliteal 
in  a  man  of  33.  In  the  same  volume,  page 
106,  Dr.  James  F.  Goodhart  reports  four 
cases  of  a  similar  kind.  In  three  of  them 
the  aneurism  occupied  the  middle  cerebral 
artery  or  one  of  its  branches,  in  the  other  the 
posterior  cerebral  artery.  In  one  case  there 
was  also  an  aneurism  of  the  ulnar  artery,  in- 
volving the  origin  of  the  anterior  interosseous. 
In  three  of  the  cases  embolic  infarcts  were 
found  in  the  spleen. 

Dr.  Goodhart  attributes  the  formation  of 
an  aneurism  under  these  circumstances  to 
alterations  produced  in  the  wall  of  the  vessel 
by  the  embolus  itself,  which,  in  cases  of  xu- 
cerative  endocarditis,  is  thought  to  have  a 
virulent  or  septic  character.  In  like  manner 
the  rare  dilatation  of  the  ligated  end  of  an 
artery  would  be  explained,  not  by  the  sudden 
arrest  of  the  stream  of  blood  (for  there  is  no 
stream  through  this  part  of  an  artery  to  be 
arrested,  and  the  pressure  is  no  greater  at  its 
end  than  at  the  points  above  it),  but  by  a 
weakening  of  the  wall,  due  to  extension  of  the 
inflammation  set  up  by  the  ligature.] 

To  these  various  exciting  causes  some 
have  added  pressure  upon  the  artery,  and 
consequent  obstruction  of  the  circulation, 
by  tendinous  or  ligamentous  bands  cross- 
ing it  below,  or  by  the  action  of  muscles ; 
instancing  the  pressure  of  the  fibrous 
arch  from  which  the  soleus  arises  as  a 
cause  of  popliteal  aneurism.1 

1  Verneuil,  Bulletin  de  la  Societe  anato- 
miaue,  1835,  p.  268. 
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Such  are  the  causes,  predisposing  and 
exciting,  of  spontaneous  aneurism.  The 
term  "  traumatic  aneurism"  is  usually  in- 
tended to  include  only  those  instances  in 
which  aneurism  follows  a  wound  known 
to  have  been  inflicted  upon  an  artery  ; 
and  this  wound  is,  of  course,  in  the  great 
majority  of  cases,  an  open  one.  In  such 
a  case,  the  wound  in  the  skin  usually 
unites  under  pressure  ;  the  issuing  cur- 
rent of  blood  prevents  the  lips  of  the  ori- 
fice in  the  vessel  from  coming  together, 
while  the  reaction  of  the  neighboring 
parts,  the  pressure  of  muscles  and  fascia?, 
and  the  supervention  of  syncope  from  loss 
of  blood,  prevent  the  unlimited  infiltra- 
tion of  blood  into  the  cellular  tissue,  and 
the  death  of  the  patient  from  that  cause. 
The  blood,  being  thus  hemmed  in,  quickly 
loses  its  more  fluid  part  by  absorption, 
and  becomes  a  more  or  less  solid  bod}r, 
and  is  encysted  in  the  same  way  as  other 
foreign  substances.  In  other  cases  no 
skin-wound  exists  ;  of  which  the  most 
common  instance  is  the  wound  of  a  vessel 
by  a  fractured  bone,  and  here  the  process 
of  formation  of  the  aneurism  is  the  same. 
The  form  of  aneurism  is,  therefore,  the 
consecutive  ;  and,  vice  versd,  most  consec- 
utive aneurisms  are  traumatic.  Many 
are,  however,  spontaneous,  being  caused 
either  by  ulceration  perforating  an  artery, 
as  alleged  in  Liston's  case,  or  (which  is 
very  common)  from  the  rupture  of  a  pre- 
viously existing  aneurism.  It  has  been 
above  noticed  that  many,  if  not  most,  of 
the  aneurisms  which  surgeons  have  to 
treat  are,  in  one  sense,  traumatic,  as  hav- 
ing been  probably  caused  by  injury  ;  the 
term  is,  however,  usually  restricted  to 
those  cases  in  which  the  vessel  is  known 
to  have  been  penetrated,  and  will  be  so 
used  in  the  sequel. 

Progress  of  aneurism. — When  once  form- 
ed, the  tumor  is  likely  to  go  on  increasing 
as  long  as  the  conditions  subsist  in  which 
it  originated.  These  conditions  vary  so 
much,  according  to  the  state  of  the  sac,  of 
the  parts  around  it,  and  of  the  blood 
which  it  contains,  that  it  is  impossible  to 
form  a  clear  idea  of  the  disease  without 
studying  each  of  these  separately. 

The  changes  in  the  sac  depend  in  a 
great  measure  upon  the  position  and  size 
of  its  communication  with  the  artery, 
and  somewhat  upon  the  direction  in  which 
the  sac  grows  and  the  part  of  the  artery 
in  which  the  opening  is  seated :  thus, 
sometimes  the  opening  is  situated  on  the 
eoncavity  of  the  curve  of  a  vessel,  so  that 
the  artery  is  stretched  over  the  tumor ; 
more  frequently  on  the  convexity  or  bend 
of  the  artery  ;  sometimes  the  arrange- 
ment of  the  neighboring  parts  is  such 
that  the  tumor  can  only  grow  in  the  op- 
posite direction  to  the  current  of  blood, 
or  that  pouches  are  formed  in  it.     It 


would  carry  us  beyond  our  limits  to  refer 
to  instances  of  such  arrangements,  and  to 
point  out  the  variations  in  growth  and 
progress  to  which  they  seem  to  have 
given  rise.  In  a  fusiform  aneurism,  in 
which  the  orifices  of  exit  and  entrance 
are  free,  the  lateral  pressure  upon  the  sac 
cannot  be  severe.  Hence  these  aneurisms 
advance  slowly,  and  do  not  readily  burst. 
On  the  other  hand,  pedunculated  aneur- 
isms, in  which  the  sac  communicates  by 
a  narrow  channel  with  the  arterial  stream, 
are  seldom  found  of  large  size,  having 
usually  burst  before  they  attain  anything 
like  the  size  sometimes  reached  by  the 
aneurismal  dilatation.1  The  reason  of 
this  fact,  no  doubt,  is,  that  the  impact  of 
the  stream  of  blood  through  the  narrow 
orifice  (supposing  that  orifice  unobstruct- 
ed) is  concentrated  more  upon  one  point, 
instead  of  being  diffused  over  the  whole 
wall  of  the  sac,  as  in  the  previous  vari- 
ety. Between  these  two  extremes  there 
are,  of  course,  all  possible  shades  of  dif- 
ference ;  but  in  every  aneurism,  properly 
so  called,  as  distinguished  from  a  mere  di- 
latation, the  pressure  on  the  wall  of  the 
sac  is  much  greater  than  the  natural  pres- 
sure of  the  heart. 

This  may  be  illustrated  by  a  reference  to 
the  scientific  toy  known  as  the  hydrostatic 
paradox,2  in  which  a  small  pipe  communi- 
cates with  a  closed  bellows,  the  pipe  and  bel- 
lows being  filled  with  fluid.  The  smaller  the 
opening  in  the  bellows,  the  greater  is  the 
pressure  on  its  walls.  An  aneurism  standing 
out  like  a  bud  from  the  artery,  and  commu- 
nicating with  it  by  a  small  opening,  would 
bear  a  resemblance  to  this  machine,  though 
not  a  strictly  accurate  one,  since  regurgitation 
would  go  on  in  the  aneurism,  which  is  not 
the  case  in  the  bellows. 

[This  statement  of  the  principle  of  the 
hydrostatic  paradox  is  incomplete,  and  there- 
fore misleading  ;  and,  as  it  is  used  in  what  I 
conceive  to  be  an  erroneous  manner  several 
times  in  the  course  of  this  essay,  it  requires 
explanation.  If  an  inclosed  body  of  liquid 
communicates  with  a  column  of  the  same,  the 
pressure  upon  all  parts  of  its  surface  will  be 
the  same,  and  will  vary  with  the  height  of 
the  column,  not  with  the  size  of  the  opening. 
If  the  area  of  the  opening  is  one  square  inch 
and  the  pressure  of  the  column  upon  it  ten 
pounds,  a  pressure  of  ten  pounds  will  be  ex- 
erted upon  every  square  inch  of  the  surface 
of  the  inclosure  ;  if  the  area  of  the  opening 
be  reduced  one-half,  other  conditions  remain- 
ing the  same,  the  pressure  upon  it  and  upon 
every  half  of  a  square  inch  of  the  surface  will 
be  only  five  pounds,  and  the  total  piessure 

1  Rokitansky,  Path.  Anat.,  Syd.  Soc,  vol. 
iv.,  p.  280. 

2  Or  hydrostatic  bellows.  The  machine 
will  be  found  described  in  most  treatises  on 
hydrostatics;  e.g.,  that  in  the  Encyc.  Brit., 
8th  ed.,  vol.  xii.,  p.  81. 
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upon  a  square  inch  will  be  exactly  the  same 
as  before,  ten  pounds.  Furthermore,  it  is 
not  the  aggregate  pressure  which  is  here  to 
be  considered,  but  only  the  pressure  upon 
areas  of  the  same  size. 

When  the  inclosure  is  distensible,  as  in  the 
case  of  a  pulsating  aneurism,  the  conditions 
are  altered  by  the  fact  that,  if  the  orifice  of 
communication  is  small,  an  appreciable  period 
of  time  is  required  for  the  passage  of  enough 
blood  through  it  to  fill  the  space  created  by 
the  distension  under  greater  pressure.  Be- 
fore this  time  has  elapsed  the  increase  of 
intraarterial  pressure  accompanying  the 
systolic  contraction  of  the  heart  has  been  in 
part  lost  during  its  diastole,  and  thus  the 
pressure  within  the  aneurism  fails  to  reach 
the  maximum  attained  within  the  artery  at 
each  pulsation.  Consequently,  when  the 
orifice  of  communication  is  large  and  free,  the 
pressure  within  an  aneurism  is  sensibly 
equal  to  that  existing  within  the  artery  at 
the  same  moment — they  increase  and  dimin- 
ish together ;  but,  when  the  orifice  is  small, 
the  pressure  within  the  aneurism  varies 
within  a  narrower  range  than  that  within 
the  artery,  and  remains  near  the  mean,  for 
as  it  has  not  time  to  rise  to  the  maximum 
during  the  systole  of  the  heart,  so  also  it  has 
not  time  to  fall  to  the  minimum  during  the 
diastole.  In  neither  case  is  it  ever  superior 
to  the  maximum  in  the  artery,  and  the  small- 
ness  of  the  opening  does  not  increase  it.] 

In  addition  to  this  it  may  be  remarked, 
that  these  small  openings  are  sometimes, 
perhaps  always,  formed  by  the  giving 
way  of  small  portions  of  the  atheromatous 
wall  of  the  vessel.  Such  small  atheroma- 
tous patches  are  sometimes  met  with  in 
long  tracts  of  healthy  artery,  where  the 
wall  is  thin  and  weak,  and  where,  there- 
fore, a  small  and  weak  sac  soon  forms, 
and  is  liable  soon  to  burst. 

It  does  not  necessarily  follow,  however, 
because  the  wall  of  an  aneurism  gives 
way,  that  the  tumor  therefore  bursts. 
The  process  is  usually  a  gradual  one  ;  and 
as  the  old  wall  is  thinned  and  absorbed, 
inflammation  proceeds  in  the  tissues  sur- 
rounding the  sac,  and,  by  condensing 
them,  supplies  the  tumor  with  a  new 
envelope.  On  minute  examination  of 
most  large  aneurisms,  it  will  become  evi- 
dent that  portions  of  their  sac  are  formed 
by  cellular  membrane,  muscles,  and  other 
tissues,  which  have  originally  been  dis- 
tinct from  the  tumor.  In  other  cases, 
and  especially  when  the  tumor  has  per- 
forated a  bone,  its  sudden  increase  marks 
the  occurrence  of  a  large  rent  in  its  walls, 
and  the  supervention  of  a  large  consecu- 
tive aneurism  upon  the  original  disease. 

Another  very  important  element  in  the 
condition  of  the  sac  of  an  aneurism,  is  the 
nature  of  the  parts  by  which  it  is  sur- 
rounded ;  since,  when  the  tumor  meets 
with  the  resistance  of  bone  or  other  dense 
tissue,  the  sac  is  absorbed  or  worn  away  ; 
whilst,  when  it  presses  upon  organs  which 


are  very  sensitive,  or  whose  function  is 
important,  reaction  and  inflammation  are 
soon  excited  by  the  pressure  of  the  in- 
creasing tumor  ;  and  in  such  cases,  if  the 
inflammation  does  not  pass  a  certain  limit, 
perhaps  consolidation  may  ensue,  other- 
wise ulceration  will  take  place.  A  singu- 
lar complication  of  aneurism  is  where  the 
tumor  projects  into  the  cavity  of  a  neigh- 
boring vessel,  usually  the  pulmonary 
artery,  or  one  of  the  cavities  of  the  heart. 
Here  ulceration  seems  to  take  place  early, 
unless  the  pressure  of  the  sac  produces 
death.  When  veins  lie  contiguous  to  an 
aneurism,  they  are  usually  closed  by  the 
pressure  of  the  tumor.  Cases,  however, 
are  on  record  in  which  an  aneurism  has 
burst  into  the  cavity  of  a  vein.  This  cir- 
cumstance will  be  again  referred  to  in  the 
section  on  arterio-venous  aneurism. 

The  changes  which  take  place  in  the 
neighboring  parts  are  clue  either  to  the 
pressure  of  the  tumor  or  to  the  inflamma- 
tion which  it  excites.  The  growth  of  an 
aneurism  is  often  so  rapid,  that  the  effects 
of  its  pressure  are  very  striking.  Vtins 
are  closed,  nerves  expanded  and  thinned, 
muscles  stretched  and  wasted,  bones 
roughened  or  perforated,  and  even  the 
skin  itself  sometimes  so  atrophied  as  to 
give  way.  When  aneurism  produces 
irritation  in  the  surrounding  parts,  the 
latter  may  slough  or  suppurate. '  The  sac 
is  also  usually  involved  in  the  action,  and 
then  the  aneurism  is  opened  by  the  sepa- 
ration of  slough,  or  bursting  of  the  ab- 
scess. This  is  usually  accompanied  by 
fatal  hemorrhage  ;  but  it  may  lead  to  the 
spontaneous  cure  of  the  disease,  as  will  be 
pointed  out  under  that  head.  The  great 
difference  often  observed  in  the  progress 
of  internal  aneurism,  according  as  it 
presses  upon  a  mucous  or  a  serous  sur- 
face, has  been  well  shown  by  Dr.  Gaird- 
ner.2  The  hemorrhage  produced  by  the 
ulceration  of  an  aneurism  into  a  mucous 
cavity,  as  the  pharynx,  cesophagus,  or  in- 
testine, usually  proceeds  from  a  minute 
orifice,  and  occurs  by  small  quantities  at 
a  time,  the  opening  being  very  liable  to 
obstruction  by  a  clot ;  while  the  opening 
on  a  serous  surface,  as  the  pleura  or  peri- 
cardium, is  often,  perhaps  usually,  a  large 
rent,  through  which  rapidly  fatal  hemor- 
rhage takes  place.3    Surgical  aneurisms 

1  Roux,  Quarante  Annees,  vol.  ii.,  p.  260, 
relates  a  case  in  which  he  believes  that  an 
abscess  formed  over  an  aneurism,  and  com- 
municated with  it.  This  case,  however,  must 
be  allowed  to  be  somewhat  dubious.  Another 
and  much  clearer  case  of  an  abscess  forming 
over  and  opening  into  an  aneurism  of  the 
aorta  may  be  found  in  Broca,  op.  cit.,  p.  166. 

2  Med.-Chir.  Trans.,  vol.  xlii. 

3  Mr.  Obre  relates  a  curious  case,  in  which 
an  aneurism  ulcerated  into  the  pericardium 
by  three  small  openings,  each  of  them  only 
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do  not  yery  often  come  into  contact  with 
either  of  these  classes  of  membrane,  but 
the  synovial  cavities  bear  a  great  analogy 
with  the  serous,  in  this  as  in  other  re- 
spects ;  accordingly,  hemorrhage  from  the 
bursting  of  an  aneurism  into  a  joint  is 
generally  rapid  and  profuse.  Two  cases 
of  great  interest  will  be  found  in  Dr. 
Gairduer's  treatise,  in  which  the  sponta- 
neous opening  of  an  aneurism  through 
the  skin  was  followed  b}-  healing  of  the 
orifice,  and  in  one  case  possibly  by  a  cure 
of  the  disease  ;  and  other  instances  are  on 
record  in  which  aneurisms  have  been 
accidentally  opened  without  ill  effects — 
nay,  in  some  with  good  effect,  from  relief 
of  the  tension.  It  is  more  usual  for  an 
aneurism  to  communicate  with  one  of  the 
large  mucous  cavities  of  the  body,  than 
with  any  other  part.  Then  the  progress 
of  symptoms  usually  is,  that  a  slight 
hemorrhage  occurs,  which  both  weakens 
and  alarms  the  patient  to  some  extent. 
The  bleeding  then  ceases,  whether  from 
syncope,  from  displacement  of  parts  creat- 
ing obstruction,  or  from  plugging  of  the 
opening  by  displaced  clot ;  but  this  cessa- 
tion is  temporary;  the  fissure  reopens  and 
enlarges,  and  the  patient  dies  exhausted 
after  a  few  recurrences  of  bleeding. 
Sometimes  the  bleeding  occurs  in  such  a 
situation,'  or  in  such  quantity  as  to  extin- 
guish life  in  a  moment ;  but  these  cases 
are  usually  under  the  care  of  a  physician. 
Surgical  aneurisms,  when  they  burst,  usu- 
ally open  into  the  cellular  tissue  or  into 
a  joint.  In  the  latter  case  bleeding  is 
generally  copious,  and  the  cavity  becomes 
so  much  distended  that  pulsation  is  felt 
in  it.  The  bursting  of  an  aneurism  sub- 
cutaneously  is  usually  accompanied  by 
great  pain,  and  by  rapid  and  gradually 
increasing  hemorrhage,  producing  faint- 
ness  and  syncope  ;  but  the  symptoms  and 
treatment  of  these  accidents  will  be  more 
fully  considered  hereafter. 

Another  termination  of  a  growing 
aneurism,  which  is  frequently  met  with  iii 
those  affecting  the  extremities,  is  by  gan- 
grene, the  result  of  pressure.  This  takes 
the  case  out  of  the  category  of  common 
aneurisms,  and  it  must  now  be  treated  like 
any  other  tumor  producing  gangrene. 
Aneurisms  may  remain  stationary  for  a 
long  period,  though  this  is  extremely  rare. 


about  large  enough  to  contain  two  bristles. 
Death  was  rapid  in  this  case ;  but,  had  a 
similar  ulceration  occurred  into  the  pleura, 
life  might  have  been  sustained  for  a  consider- 
able period,  or  the  openings  might  have  closed. 
(Path.  Soc.  Trans.,  vol.  iii.,  p.  307.) 

1  See,  in  the  Path.  Soc.  Trans.,  vol.  x.,  p. 
•c4,  two  cases  in  which  aneurisms  of  the  ab- 
dominal aorta  burst,  and  the  blood  was  effused 
around,  and  constricted,  the  oesophagus  in 
one  case,  and  the  duodenum  in  the  other. 


Sometimes,  after  the  apparent  cure  of  an 
aneurism,  i.  e.,  after  it  has  ceased  to  pul- 
sate, and  become  stationary,  it  will  again 
commence  to  grow,  and  the  pulsation  will 
recur ;  and  in  a  case  of  this  kind,  which 
has  furnished  a  preparation  to  the  museum 
of  St.  George's  Hospital,  increase  of  size 
was  noticed  without  any  return  of  the 
pulsation.1 

In  that  case  the  artery  had  been  tied  above 
the  tumor,  and  the  increase  of  the  latter, 
which  was  very  marked,  from  the  size  of  a 
hen's  egg  to  that  of  the  egg  of  an  ostrich,  and 
which  continued  during  twelve  months,  led 
to  the  suspicion  that  the  diagnosis  had  been 
mistaken,  and  the  disease  not  aneurismal, 
but  malignant.  However,  the  tumor  became 
at  last  stationary  and  solid,  and  the  cure 
lasted  during  the  rest  of  the  patient's  life, 
about  one  year.  After  death,  the  accuracy 
of  the  original  diagnosis  was  established.  In 
this  case  the  cause  of  the  absence  of  pulsation 
was  obscure  ;  but  pulsation  may  sometimes 
be  absent  merely  in  consequence  of  the  posi- 
tion of  the  opening  ;  and  in  some  cases  no 
bruit  may  be  audible,  the  orifice  being  at  the 
deep  surface  of  the  tumor,  and  the  force  of 
the  stream  probably  broken  by  clots.  Such 
was  the  case  in  a  woman  under  Mr.  Vincent's 
care  at  St.  Bartholomew's  Hospital,  in  whom 
an  aneurism  followed  the  occurrence  of  a 
longitudinal  rent  in  the  posterior  tibial  artery, 
on  its  anterior  face.  The  sac  being  formed  at 
the  posterior  part  of  the  artery,  the  stream  of 
blood  seemed  to  enter  it  indirectly.  Hence 
probably  the  absence  of  pulsation.  Nor  was 
there  any  bruit.  The  diagnosis,  therefore, 
was  only  made,  after  a  long  course  of  treat- 
ment, by  an  exploratory  incision,  when  am- 
putation became  immediately  necessary.  I 
am  indebted  to  Mr.  Moore  for  the  notes. 

The  changes  in  the  blood  contained  in 
the  sac  are  even  more  important  than 
those  in  its  walls.  They  refer  to  the 
nature  and  amount  of  clot  formed  in  it. 
It  is  this  clot  which,  by  strengthening  the 
wall  of  the  aneurism,  enables  it  to  resist 
the  action  of  the  heart,  and  so  opposes 
further  increase,  and  which,  by  its  con- 
stant increase  in  size  and  density  (fresh 
clot  forming  as  the  old  contracts),  en- 
croaches upon  and  finally  obliterates  the 
cavity.  As  this  is  the  only  cure  of  which 
the  disease  admits,  except  by  ablation  or 
in  the  very  rare  case  of  spontaneous  cure 
by  sloughing,  it  is  to  obtain  the  deposition 
of  an  efficient  coagulum  that  all  the  efforts 
of  surgeons  and  pl^sicians  in  the  treat- 
ment of  aneurism  are  directed. 

In  examining  an  aneurism  after  death, 
two  kinds  of  blood-clot  will  be  found  in  it. 
The  one,  which  lines  the  sac,  and  is  usu- 
ally very  firmly  united  to  it,  is  tough, 
more  or  less  decolorized  and  laminated, 

1  Prescott  Hewett,  Med.-Chir.  Trans.,  vol. 
xxix.,  p.  75. 
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much  resembling  layers  of  different-colored 
leather.  The  laminae,  and  the  difference 
of  color,  obviously  mark  a  gradual  and 
successive  deposition.  This  laminated 
coagulum  is  now  frequently  called,  after 
Broca,  ''active  clot."1  The  other  kind  is 
the  amorphous,  and  red,  something  like 
currant-jelly,  and  is  always  found  inside 
the  former.  This  soft  clot  (otherwise 
"passive  clot")  maybe  a  mere  post-mortem 
appearance ;  but  it  is  no  doubt  often 
formed  in  aneurismal  tumors  during  life. 
I  entertain  no  doubt  that  the  soft  amor- 
phous clot  is  the  first  stage  in  the  forma- 
tion of  the  laminated  fibrinous  coagulum  ; 
and  that  it  must  be  so  in  some  cases  is 
proved  by  the  fact  that  aneurisms  are 
sometimes  cured  by  pressure  in  a  very 
few  hours.  jSTow  in  those  cases,  there  has 
been  no  time  for  the  formation  of  lami- 
nated coagulum.  The  sac  must  in  the  first 
instance  have  been  filled  with  soft  clot, 
and  it  seems  in  the  highest  degree  proba- 
ble that  the  soft  clot  has  often  become 
gradually  hard  and  laminated.2  The 
formation  of  soft  clot,  however,  is  not  a 
matter  of  the  same  importance  as  that  of 
laminated  coagulum  ;  indeed,  a  too  rapid 
deposit  is  perhaps  in  some  cases  to  be  de- 
precated, as  leading  to  a  delusive  appear- 
ance of  cure.  It  is  liable  to  be  either 
melted  or  washed  away  by  the  circulation, 
and  then  the  tumor,  which  seemed  to  be 
cured,  begins  to  grow  again. 

[There  are  cases  now  on  record  which 
show  that  a  cure  can  be,  and  perhaps  of- 
ten is,  effected  by  the  soft  u  passive"  clot 
alone,  without  the  deposition  of  lami- 
nated fibrin.  This  has  been  observed  in 
two  cases  after  cure  of  a  popliteal  aneur- 
ism by  compression  with  Esmarch's  ban- 
dage. The  clot  forms  suddenly  within 
the  sac,  filling  it  completely,  and  ex- 
tending a  variable  distance  into  the  ar- 
tery. It  then  passes  through  the  changes 
observed  in  clots  formed  outside  the  body; 
that  is,  it  retracts  and  separates  into  two 
portions,  serum  and  a  compact  clot  of 
blood  corpuscles  and  fibrin.  The  serum  is 
absorbed  by  the  surrounding  tissues,  and 
the  sac,  relieved  from  the  intra-arterial 
blood-pressure  by  the  plugging  of  its  ori- 
fice or  of  the  vessel,  shrinks  as  its  con- 
tents are  diminished  by  this  absorption  ; 
its  wall  thickens  both  by  this  shrinking 
and  by  the  multiplication  of  its  cellular 
elements.     The  intima  of  the  artery  at 

1  The  name  does  not  seem  a  very  well- 
chosen  one,  since  it  is  rather  the  process  than 
the  clot  which  deserves  to  be  called  active. 
Looking  at  such  a  clot,  which  has  remained 
for  years  unchanged  in  a  cured  aneurism, 
one  would  be  inclined  to  say  that  nothing 
could  well  be  more  passive. 

2  See  Richet,  "On  Aneurism,"  Diet,  de 
Med.  et  de  Chir.  prat.,  vol.  ii.,  pp.  2S2-295. 


the  points  adjoining  the  orifice  of  the  sac, 
irritated  by  the  contact  of  the  clot,  or  in- 
volved in  the  extension  of  the  productive 
process  carried  on  in  the  wall  of  the  sac, 
forms  new  tissue  which  perforates  the 
clot  within  the  vessel  from  all  sides,  as  it 
does  an  ordinary  thrombus,  and  makes 
the  occlusion  permanent.  The  cavity  of 
the  sac  is  thus  entirely  shut  off,  and  the 
original  clot,  much  diminished  in  size, 
remains  isolated  within  it  and  disappears 
slowly  by  absorption. 


Fig.  313. 


Laminated  (passive)  clot. 

That  this  may  occur  has  been  demon- 
strated by  the  examination  of  cured  an- 
eurisms after  death,  and  it  is  difficult  to 
explain  in  any  other  manner  the  clinical 
facts  observed  in  so  many  cases,  the  al- 
most total  disappearance  of  the  aneurism 
and  the  absence  of  pulsation  from  the 
moment  the  ligature  has  been  applied. 
The  contraction  of  laminated  fibrin,  of 
which  Mr.  Holmes  speaks,  has  not  been 
demonstrated,  and  the  only  reason  for 
supposing  it  to  occur  has  been  the  shrink- 
ing of  a  cured  aneurism.  Each  has  been 
used  to  explain  or  to  prove  the  other. 
There  is  also  nothing  in  the  behavior  of  a 
clot  outside  the  body  to  justify  the  belief 
that  it  forms  a  stage  in  the  deposit  of 
laminated  fibrin.  Mr.  Holmes's  argu- 
ment that  it  must  do  so  because  "aneur- 
isms are  sometimes  cured  by  pressure  in 
a  very  few  hours"  when  "  there  has  been 
no  time  for  the  [preliminary]  formation 
of  laminated  coagulum,"  takes  too  much 
for  granted,  and  ceases  to  have  any  value 
as  soon  as  it  is  shown  that  a  cure  can  be 
brought  about  in  another  manner. 

The  permanency  of  the  cure  depends 
upon  the  early  plugging  by  the  clot  of 
the  orifice  of  the  sac,  or,  more  probably, 
of  the  artery,  which  gives  time  for  the 
permanent  occlusion  of  the  latter,  and 
for  the  retrogressive  changes  in  the  clot 
and  sac  ;  and  the  explanation  of  the  re- 
turn of  pulsation  and  disappearance  of 
the  clot  observed  in  not  a  few  cases  after 
apparent  cure  by  rapid  pressure,  must  be 
sought  in  the  absence  of  such  plugging, 
and  in  the  consequent  subjection  of  the 
clot  to  the  disintegrating  action  of  the  re- 
established current. 
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In  the  Transactions  of  the  London  Patho- 
logical Society,  vol.  xxix.,  p.  72,  Mr.  Wagstaffe 
describes  and  figures  a  popliteal  aneurism 
cured  a  few  months  previously  by  the  appli- 
cation of  Esmarch's  bandage,  which  is  one  of 
the  examples  above  referred  to  of  this  method 
of  cure.    The  sac  (fig.  314)  was  two  inches  long 

Fig.  314. 


Popliteal  aneurism  cured  by  formation  of  a  "passive" 
clot. 

and  one  inch  in  diameter  ;  it  contained  a  cen- 
tral blood-clot  measuring  one  by  one-half 
inch,  surrounded  by  fibrous  tissue,  which 
seems  to  have  been  the  thickened  wall  of  the 
artery  and  sac.  Bloodvessels  could  be  recog- 
nized in  it,  and  the  artery  was  permanently 
occluded  above  and  below.  Another  autopsy 
showing  a  similar  result  is  reported  by  Dr. 
Reid,  in  the  Lancet,  1S76,  ii.,  p.  184 ;  and  in 
a  third  case,  also  of  cure  by  Esmarch's  band- 
age, the  solid  clot  gave  place  after  a  day  or 
two  to  an  area  of  fluctuation  which  did  not 
pulsate;  and  was  thought  to  be  the  exuded 
serum  of  "the  clot  itself.  It  disappeared  as 
the  tumor  diminished,  and  the  cure  was  per- 
manent. Such  a  phenomenon  is  inconsistent 
with  the  alleged  formation  of  laminated  co- 
aguluni  by  the  passive  clot.] 


It  will  be  remembered  that  the  first 
phenomenon  of  atheroma  consists  in  the 
deposition,  out  of  the  fluid  blood,  of  a 
fibrinous  stratum  on  the  wall  of  the  artery. 
The  commencement  of  coagulation  in  an 
aneurism  bears,  at  any  rate,  a  strong  re- 
semblance to  this  ;  but,  unlike  the  forma- 
tion of  atheroma,  it  seldom,  if  ever,  takes 
place  where  the  sac  is  exposed  to  the  full 
force  of  the  blood.  The  least  diminution 
of  the  circulation,  however,  as  from 
pouches  in  the  sac,  from  roughness  of 
its  walls,  or  from  external  causes  mode- 
rating the  impulse  of  the  heart,  will  lead  to 
the  formation  of  tough  fibrinous  coagu- 
lum  on  the  wall  of  the  aneurism,  though 
what  is  the  exact  physical  cause  of  this 
coagulation  is  unknown.  It  seems  to  re- 
quire for  its  commencement  a  diminution 
of  the  circulation,  but  not  its  entire  stop- 
page ;  indeed,  it  sometimes  seems  to  go 
on  less  readily  when  the  stream  is  stopped 
altogether.  When  once  tough  fibrinous 
coagulum  is  formed,  it  has  a  tendency  to 
propagate  itself  through  the  contiguous 
layers  of  blood  until  the  whole  sac  is  full, 
unless  the  stream  of  blood  should  be  too 
small  for  it ;  and  when  once  formed,  the 
clot  acquires  greater  density,  partly  by 
the  inherent  power  of  contraction  pos- 
sessed by  fibrin,  partly  because  it  is,  as 
it  were,  hammered  out  by  the  impetus  of 
the  circulation.  It  is  interesting  to  com- 
pare different  parts  of  the  same  sac  :  here, 
fibrin  accumulates  in  strata ;  there,  all 
is  worn  away— the  sac,  the  surrounding 
soft  parts,  the  periosteum,  even  the  bone. 
A  careful  study  of  the  parts  will  gener- 
ally prove  this  to  be  owing  to  the  impact 
of  the  stream  of  blood,  and  to  the  resist- 
ance of  the  surrounding  parts  ;  the  attri- 
tion to  which  the  sac  is  thus  subjected 
easily  explains  its  absorption.  In  this 
process  of  absorption,  it  seems  that  the 
clot  may  also  be  involved  ;  that  is  to  say, 
that  even  laminated  coagulum  may,  in 
some  conditions  of  the  sac,  be  removed — 
an  effect  which  can  hardly  be  attributed 
to  anything  but  the  action  of  the  vessels 
of  the  sac  upon  it.  But  if  the  vessels  of 
the  sac  can  remove  the  clot,  may  they 
not  also  deposit  it — that  is,  may  not  the 
laminated  fibrin  which  lines  the  clot  be 
an  exudation  from  its  vessels,  rather  than 
a  kind  of  precipitate  out  of  its  contents  ? 
This  is  the  opinion  of  some  pathologists,1 
who  consider  the  process  as  somewhat  an- 
alogous to  inflammation.  But  if  it  were 
so,  the  internal  layers  of  clot  ought  to  be 
the  oldest,  having  been  pushed  inwards 
by  the  increasing  deposit  ;  now  every-day 
observation  of  their  color  and  consistence 


1  Colles  "On  Aneurismal  Sacs,"  Dublin 
Quarterly  Journal,  1856,  vol.  xxi.,  p.  53  ; 
Wardrop,  article  "Aneurism,"  in  Costelhrs 
Cyclopaedia  of  Surgery. 
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proves  that  they  are  the  most  recent.  The 
exact  cause,  however,  of  the  formation  of 
laminated  clot  must  be  allowed  to  be  ob- 
scure. It  is  enough  for  our  present  pur- 
pose to  know  that  in  an  aneurism  such 
clots  have  the  greatest  possible  tendency 
to  form,  and  will  form  almost  inevitably 
to  some  extent  when  the  full  force  of  the 
circulation  has  been  withdrawn.  Even 
in  tumors  which  are  rapidly  increasing,  it 
is  usual  to  find  coagula  in  parts  where  the 
stream  has  been  less  powerful. 

The  nature  of  the  connection  between 
the  sac  and  its  lining  of  fibrin,  is  another 
obscure  point  in  pathology.  M.  Broca, 
in  an  interesting  passage  of  his  valuable 
work,'  endeavors  to  prove  that  the  lami- 
nated clot  formed  in  an  aneurism  pos- 
sesses a  certain  grade  of  vitality,  how- 
ever low.  But  the  facts  which  he  ad- 
duces to  prove  the  vascularization  of  such 
coagula  do  not  appear  strictly  applicable 
to  aneurismal  clots.  John  Hunter  and 
Blandin  have  injected  clots  in  arteries 
after  ligature,  and  Kiernan  in  a  concre- 
tion forming  in  a  vein  below  a  tumor ; 
but  in  both  these  cases  there  are  evident 
sources  of  vascular  formation,  which  do 
not  exist  in  a  cured  aneurism  ;  nor  have 
I  succeeded  in  meeting  with  any  unequi- 
vocal proof  that  vessels  pass  between  the 
sac  and  its  lining  of  coagulum,  nor  with 
any  facts  which  prove  that  such  clots  ever 
share  in  the  vital  actions,  inflammatory 
or  otherwise,  of  the  parts  around  them, 
except  the  partial  absorption  mentioned 
above,  which  very  likely  is  an  absorption 
merely  of  the  watery  parts  of  the  clot ; 
so  that  the  cure  by  laminated  fibrin, 
when  once  complete,  may  be  expected 
also  to  be  permanent.  There  are  cases 
where,  after  apparent  cure,  the  aneurism 
has  reappeared  sooner  or  later,  and  some- 
times after  many  months  of  apparent  in- 
action. In  such  cases  it  is  probable  that 
either  the  clot  was  not  complete,  but  al- 
lowed circulation  to  go  on  through  its 
cavity,  or  that  a  portion  of  it  was  of  the 
soft,  not  the  laminated,  variety. 

As  to  the  statistics  of  aneurism  as  it  affects 
the  different  arteries  in  the  body,  I  do  not 
believe  we  are  in  a  position  to  make  any 
statements  worthy  of  credit.  In  Dr.  Crisp's 
work  may  he  found  an  elaborate  table  of  all 
the  cases  published  up  to  that  date  ;  and  Dr. 
Sibson  has  since  given  still  more  extensive 
researches  as  to  aneurism  of  the  aorta.  Such 
tables  are  of  great  interest  and  utility  in  some 
other  respects,  principally  in  reference  to  the 
usual  course  and  termination  of  each  class  of 
cases.  But  they  are  useless  for  the  purpose  of 
showing  the  liability  of  individual  arteries  to 
disease,  since  they  always  include  an  unnat- 
ural proportion  of  "  interesting"  cases.  Thus, 
in  Dr.  Crisp's  table  of  551  cases,  the  popliteal 

1  Op.  cit.,  pp.  127  et  seq. 


aneurisms  (137)  are  nearly  as  numerous  as 
those  of  the  thoracic  aorta  (175)  ;  and  adding 
femoral  (66)  to  the  former,  the  proportion  of 
surgical  aneurisms  in  the  lower  extremity 
would  be  greater  than  of  thoracic — an  absurd 
conclusion.  The  only  way  to  determine  the 
relative  frequency,  with  any  approach  to  cor- 
rectness, would  be  to  take  the  unpublished 
and  miscellaneous  records  of  our  large  insti- 
tutions, such  as  our  hospital  registers  ;  and 
even  this  would  not  be  absolutely  correct, 
since,  after  all,  it  would  only  give  the  propor- 
tion among  the  working  classes.  The  point  is 
perhaps  hardly  worth  the  trouble  necessary  to 
decide  it. 


Spontaneous  Cure  of  Aneurism. 

Since  aneurism  is  a  disease  which  con- 
sists essentially  in  disturbance  of  the 
natural  equilibrium  between  the  force  of 
the  circulation  and  the  elastic  reaction  of 
the  arterial  walls  at  the  part  affected,  and 
since  the  blood  which  fills  the  aneurismal 
sac  shows  a  strong  tendency  to  coagulate 
when  the  full  force  of  the  circulation  is 
diminished,  it  follows  that  the  disease  is 
one  peculiarly  easy  of  cure  in  favorable 
cases  ;  for  the  coagula  formed  by  the  ex- 
ternal layers  of  blood  in  contact  with  the 
wall  of  the  sac  soon  acquire  an  organic 
connection  with  it,  and  thus  strengthen 
it,  and,  if  uniformly  deposited,  enable  it 
to  resist  the  impulse  of  the  blood  over  its 
whole  circumference,  and  thus  to  check 

[Fig.  315. 


aw 


Sections  through  an  aneurism  of  the  popliteal  artery 
cured  nearly  two  years  before  by  digital  pressure.] 

the  further  progress  of  the  disease.  When 
this  has  been  once  effected,  i.  e.,  when  the 
whole  wall  of  the  sac  has  once  recovered 
its  power  of  resisting  the  distending  force 


328 


DISEASES    OF    ARTERIES, 


of  the  circulation,  coagulation  will  gene- 
rally advance  from  without  inwards  until 
the  whole  sac  is  filled  with  solid  fibrin. 
The  process  may  of  course  be  interrupted 
by  anything  which  temporarily  augments 
the  force  of  the  circulation,  such  as  in- 
temperance, disease,  exertion,  or  perhaps 
even  great  mental  agitation ;  or  it  may  be 
retarded  or  suspended  by  internal  causes 
which  modify  the  coagulability  of  the 
blood. 

Several  conditions  or  modes  of  spon- 
taneous cure  have  been  pointed  out  by 
pathologists.  1.  The  most  simple,  and 
as  it  seems  the  most  common,  is  the  coa- 
gulation of  the  blood  in  the  sac  in  conse- 
quence of  mere  retardation  of  the  circu- 
lation. 2.  Another  cause  of  coagulation 
in  the  sac,  much  insisted  on  by  writers, 
but  rarely  if  ever  seen  in  nature,  is  the 
pressure  of  the  aneurismal  tumor  upon  the 
artery  in  the  neighborhood  of  the  sac, 
whereby  the  entrance  of  blood  into  the 
aneurism  is  hindered.  3.  Another  method, 
which  has  often  been  proved  by  dissection, 
is  the  stoppage  of  circulation  through  the 
tumor  by  a  piece  of  clot  which  has  been 
washed  into  the  mouth  of  the  vessel  as  it 
leaves  the  aneurism,  or  even  at  some  dis- 
tance from  the  latter.  This  plugs  the 
opening  incompletely  at  first  (at  least  in 
most  cases),  but  increases  gradually  by  a 
deposition  of  fresh  fibrin,  till  the  oritice 
is  quite  closed.  The  circulation  is  then 
diverted  into  the  collateral  arteries.  4. 
In  some  much  rarer  cases,  a  clot  may  be 
carried  down  into  the  arteiy  above  the 
tumor  from  an  aneurism  higher  up,  or.  the 
retardation  caused  by  the  latter  may  cause 
coagulation  in  the  lower  sac.  5.  Another 
method  of  spontaneous  cure  is  by  suppura- 
tion and  sloughing  of  the  tumor;  and  it  is 
believed  that  aneurisms  may  be  cured  by 
inflammation  of  the  sac  without  suppura- 
tion. 

The  fact  that  few  aneurisms  are  found 
without  some  formation  of  laminated  clot 
upon,  at  any  rate,  a  part  of  their  circum- 
ference, shows  how  strong  is  the  tendency 
to  cure.  Wherever  the  wall  of  the  tumor 
is  sufficiently  strong,  clot  will  form  upon 
it  during  any  temporary  diminution  of  the 
force  of  the  circulation ;  and  this  clot  will 
encroach  upon  the  cavity,  and  may  form 
the  nucleus  for  a  complete  cure.  Unfortu- 
nately it  usually  happens,  and  especially 
in  aneurisms  situated  near  the  heart,  that 
this  effort  is  only  transient.  Either  the 
circulation,  recurring  with  greater  force, 
overcomes  altogether  the  barrier  set  up 
against  it,  and  reproduces  the  uniform 
expansion  of  the  sac,  or  the  sac  has  some 
weak  point  where  the  clot  does  not  form, 
or  the  circulation  in  the  centre  of  the 
tumor  is  too  powerful  for  coagulation  to 
go  on  there.  The  form  of  the  tumor, 
and  the  nature  and  size  of  its  orifice  of 


communication  with  the  artery,  must  of 
necessity  exercise  great  influence  on  the 
probability  of  this  event.  Thus  a  tumor 
formed  by  a  mere  expansion  of  the  artery 
(fusiform  dilatation)  will  have  a  much 
more  powerful  stream  passing  through  it 
than  one  which  stands  out  from  the  vessel 
hke  a  bud,  and  is  attached  to  it  by  a  kind 
of  neck.1  Tumors  of  the  latter  form  are, 
it  is  true,  comparatively  rare ;  but  the  in- 
termediate form,  in  which  the  dilatation 
is  confined  to  only  a  part,  and  that  not 
a  very  large  part,  of  the  circumference  of 
the  artery,  are  the  most  common — at  least 
among  surgical  aneurisms — and  are  much 
more  prone  to  spontaneous  cure  than  the 
fusiform  aneurism.  Then  the  state  of  the 
mouth  of  the  sac  will  exercise  an  effect  on 
the  stream.  If  the  orifice  be  smooth,  and 
the  internal  coat  prolonged  into  the  sac 
and  free  from  deposit,  the  blood  finds  no 
obstacle  to  its  passage ;  but  in  contrary 
conditions,  with  a  rough  orifice  and  coa- 
gula  projecting  into  the  artery,  the  force 
of  the  blood  must  be  much  broken.  Some 
pathologists  believe,  with  Cruveilhier, 
that  the  clot  is  never  deposited  on  the 
smooth  wall  of  an  aneurism  formed  by  the 
healthy  arterial  coats  simply  distended ; 
hence  that  tubular  aneurisms  never  con- 
tain coagula.  It  is  very  difficult  to  be 
sure  of  this.  The  figure  on  p.  315  shows 
that  laminated  coagula  are  at  any  rate 
sometimes  found  in  sacs  of  this  sort,  and 
it  is  scarcely  possible  to  discover  what 
was  the  condition  of  the  lining  membrane 
at  the  point  where  the  coagula  were  de- 
posited. 

The  statement  that  aneurism  is  a  me- 
chanical lesion,  and  that  its  cure  is  to  be 
sought  by  mechanical  means  chiefly,  is  not 
meant  to  exclude  from  consideration  the 
advantage  that  may  be  derived  from  an 
increase  in  the  relative  quantity  and 
coagulability  of  the  fibrin  of  the  blood. 
It  is  true  that  the  attempts  which  have 
been  made  to  induce  coagulation  directly 
by  chemical  means  have  as  yet  partially 
failed  ;  but  methods,  such  as  bleeding  and 
starvation,  which  increase  the  relative 
quantity  of  fibrin,2  and  diminish  the  force 
of  the  circulation,  have  often  succeeded 
by  themselves,  and,  when  not  pushed  be- 
yond what  is  prudent,  form  an  important 
adjunct  to  some  other  plans  of  treatment. 

The  reader  may  now  be  asked  to  con- 
sider hriefly   each  of  the   conditions   or 

1  But  though  the  stream  is  more  powerful, 
its  lateral  expansion,  i.e.,  the  pressure  on 
the  wall  of  the  sac,  is  much  less  so.  Hence 
the  fusiform  dilatation  rarely  attains  the  size 
of  the  saccular  aneurism,  and  is  net  prone  to 
bursting. 

2  On  the  influence  of  bleeding  and  starva- 
tion on  the  amount  of  fibrin,  see  Todd  and 
Bowman,  Phys.,  vol.  ii.,  pp.  311,  312. 
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proximate  causes  of  spontaneous  cure 
spoken  of  above.  The  first  is  the  mere 
retardation  of  the  circulation.  This  may 
take  place  under  conditions  which  it  is 
impossible  to  foresee  and  therefore  to  pro- 
duce ;  but  the  chief  and  happily,  always 
accessible  requisite  is  rest,  which  has  been 
frequently  known  to  effect  the  cure  of 
aneurism,  whether  external  or  internal, 
with  little  assistance  from  any  other 
means. 

Such  an  instance  is  the  following  :  A  man 
was  admitted  into  hospital,  under  the  care  of 
Mr.  Luke,  on  account  of  a  tubular  aneurism 
of  the  femoral  artery,  unaccompanied  by  bruit 
or  affection  of  the  pulse  in  the  lower  part  of 
the  limb.  The  tumor  was  of  a  year's  stand- 
ing ;  it  was  compressible,  and  could  be  emp- 
tied of  its  contents.  A  plaster  and  bandage 
were  applied,  but  apparently  not  so  firmly  as 
to  produce  much  pressure,  and  he  was  put  to 
bed.  A  good  deal  of  pain  was  felt  under  the 
plaster  for  half  an  hour.  It  was  left  on  for 
five  days,  and  at  the  end  of  that  time  the 
tumor  was  found  solid,  and  pulsation  had 
ceased  in  it  and  in  all  the  arteries  of  the 
limb.  At  the  last  recorded  examination  of 
the  patient,  two  months  afterwards,  the  pulse 
in  the  limb  had  not  reappeared.1 

[Another  noteworthy  case  is  the  follow- 
ing, taken  from  the  Lancet,  October  9, 
1880,  p.  600. 

On  December  30,  1878,  Mrs. ,  aged  69, 

of  middle  height,  a  rather  stout  and  strong  wo- 
man, went  to  see  a  neighbor's  pig  killed,  and, 
when  standing  by,  an  old  man  tumbled  up 
against  and  over  her,  knocking  her  down  for- 
wards on  her  face  and  knees.  She  felt  some- 
thing give  way  in  her  right  knee,  and  from 
this  time  had  great  pain  shooting  down  her 
leg  "like  a  bad  gathering."  I  saw  her  a 
week  after,  and,  from  her  description  of1  the 
pain  and  accident,  I  suspected  aneurism,  and 
on  examination  found  a  pulsating  swelling  at 
the  lower  part  of  the  popliteal  space,  with  all 
the  characteristics  of  aneurism,  but  the  bruit 
not  well  marked.  The  muscles  of  the  leg 
(outside  particularly)  were  also  a  good  deal 
strained.  I  ordered  lead  lotion  and  complete 
rest ;  but  she  would  not  even  keep  her  leg 
,up,  and  I  could  not  make  her  understand 
that  the  case  was  a  serious  one.  Four  weeks 
after  this,  as  the  aneurism  was  getting  larger 
and  the  pain  severe,  I  persuaded  her  to  flex 
the  knee  as  much  as  possible  at  night  when 
in  bed,  and  keep  the  leg  up  in  the  day-time. 
In  a  week  the  pulsation  was  perceptibly  less, 
the  pain  very  much  less,  and  the  tumor 
smaller.  At  the  end  of  three  weeks  the  pain 
was  almost  gone,  and  the  aneurism  hardly  to 
be  felt  at  all — in  fact,  had  almost  disappeared. 
At  this  time  she  took  liberties,  walking  about, 
etc.,  and  the  tumor  became  larger  and  more 
painful,  but  felt  hard,  as  if  a  good  deal  of  de- 

1  Luke,  in  Lond.  Med.  Gaz.,  May,  1845. 
For  other  cases  see  Bellingham,  On  Aneurism, 
p.  148. 
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posit  had  taken  place.  I  cautioned  her  that 
she  might  have  to  undergo  a  serious  opera- 
tion, besides  suffering  great  pain,  if  not  more 
careful,  after  which  she  behaved  better,  and 
the  tumor  gradually  subsided,  there  being 
no  sign  of  it  on  May  10,  1879.  The  only 
treatment  carried  out  (and  that  only  par- 
tially) in  this  case  was  flexing  the  knee  at 
night  when  in  bed.  The  cure  was  complete, 
and  the  woman  has  been  well  ever  since.] 

A  great  number  of  such  cases  might  be 
cited  from  the  various  authors  who  have 
treated  this  subject.  Hence  the  first 
advice  given  by  a  medical  man  to  a 
patient  in  whom  he  discovers  the  exist- 
ence of  aneurism  is  to  keep  quiet.  It  is 
a  pity  that  this  recommendation  is  not 
made  more  stringent.  The  patient,  in- 
stead of  being  merely  enjoined  to  lead  a 
quiet  life  and  avoid  all  causes  of  excite- 
ment, should  be  rigidly  confined  to  bed 
and  to  the  recumbent  position.  But  a 
still  more  powerful  remedy  consists  in 
spare  diet,  though  this  should  never  be 
used  except  as  an  auxiliary  to  rest. 

The  following  case  deserves  notice  as  illus- 
trating the  possibility  of  cure  even  in  a  con- 
dition usually  regarded  as  quite  hopeless.1 
A  publican  consulted  Mr.  Stanley  in  October, 
1847,  for  a  large  pulsating  tumor  in  the  right 
breast,  which  was  rapidly  increasing.  The 
symptoms  do  not  concern  us  here  ;  it  was  di- 
agnosed to  be  aneurism  ;  and  he  was  advised 
to  go  home  and  keep  himself  perfectly  quiet. 
Accordingly  he  went  home,  lay  in  bed  for  six 
months,  and  fed  only  on  beef-tea,  milk,  and 
light  pudding.  At  first  the  tumor  seemed  to 
grow  ;  but  from  Christmas  of  that  year  its 
walls  gradually  got  harder,  the  pulsations  di- 
minished in  force,  and  by  March,  1848,  were 
ho  longer  perceptible  externally.  He  then 
left  his  bed,  having  become  by  this  time  very 
pale,  emaciated,  and  feeble.  He  lived  very 
abstemiously  for  four  years  and  a  half,  when 
a  general  election  "excited  him  to  deviate 
from  the  tranquil  and  abstemious  habits  he 
had  practised. ' '  He  died  of  acute  pleurisy  after 
exposure.  A  large  sac  was  found  communi- 
cating with  the  aorta  by  an  opening  (1  in.  by 
1^  in.)  just  below  the  innominate  artery  in 
the  posterior  wall  of  the  vessel.  There  was 
only  a  cavity  large  enough  to  contain  a  horse- 
chestnut,  the  rest  was  all  filled  with  firm  co- 
agulum.  The  tumor  had  been  of  enormous 
size  (7g-  in.  from  side  to  side  and  4  in.  ver- 
tically). The  disease  which  proved  fatal  ap- 
pears to  have  been  quite  unconnected  with 
the  aneurism. 

Bleeding  is  also  a  powerful  agent  in  this 
plan  of  treatment.  It  is  a  remedy  now 
little  used,  in  consequence  of  its  abuse  in 
the  time  of  our  fathers  ;  but  it  may  be 
permitted  to  us  to  doubt  whether  the  re- 
action has  not  been  carried  somewhat  too 
far.     Doubtless  the  repeated  and  copious 


1  Path.  Soc.  Trans.,  vol.  v.,  p.  107. 
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venesections  of  old  times  could  hardly  be 
otherwise  than  injurious.  Valsalva,  it  is 
said,  used  to  bleed  his  patients  day  after 
day  till  they  were  unable  to  stand,  and 
could  hardly  raise  their  arms  from  the 
bed.1  This  is  an  excess  to  which  our 
modern  habits  as  well  as  the  prejudices 
of  our  patients,  "would  effectually  prevent 
surgeons  of  the  present  day  from  resort- 
ing ;  and  there  can  be  no  question  of  the 
danger  and  impropriety  of  bleeding,  when 
so  insisted  upon.2  But  the  moderate  use 
of  venesection  appears  both  rational  and, 
as  far  as  we  can  judge  from  recorded 
cases,  successful.  Bleeding  seems  to  in- 
crease the  relative  amount  of  fibrin  in 
the  blood  ;  nor  does  it  appear,  when  mod- 
erately used,  to  lessen  its  coagulability  ; 
while  its  effect  on  the  power  of  the  heart 
and  the  rate  of  the  circulation  may  be 
calculated  with  some  approach  to  cer- 
tainty. That  this  effect  is  transient  is 
very  true,  but  so  is  the  action  of  all  the 
cures  for  aneurism.  A  transient  effect  on 
the  circulation  is  all  that  is  needed  for  the 
formation  of  laminated  clot,  which  will 
then,  in  favorable  circumstances,  go  on 
to  extend  it.  Besides,  bleeding  has  the 
recommendation  that  it  can  be  repeated, 
and  its  quantity  proportioned  exactly  to 
the  condition  of  the  circulation.  The 
great  objection  to  its  use  appears  to  be, 
that  (in  internal  aneurisms  especially,  but 
in  all  aneurisms  to  some  extent)  the  an- 
tagonism between  the  heart's  action  and 
the  forces  acting  in  the  tumor  has  a  tend- 


1  Hodgson,  op.  cit.,  p.  145.  Some  writers 
iiave  thought  that  the  usual  representations 
of  "Valsalva's  practice  are  exaggerated;  but 
it  is  clear,  from  Albertini's  account  (Acta 
Acad.  Bonon.,  vol.  i.),  that  its  general  prin- 
ciple is  correctly  understood. 

2  M.  Broca  seems  favorable  to  the  applica- 
tion of  the  method  of  Valsalva  in  the  treat- 
ment of  aneurisms  of  the  thoracic  and  abdo- 
minal aorta,  and  of  the  subclavian  artery. 
I  do  not  observe,  however,  that  he  has  given 
.any  instances  of  the  application,  successful  or 
otherwise,  of  this  method,  except  one,  the 
reference  to  which  I  have  been  unable  to 
verify ;  nor  have  I  met  with  any  instance  of 
the  application  of  Valsalva's  method,  properly 
.so  called,  in  modern  practice.  In  a  case 
brought  before  the  Pathological  Society,  by 
Dr.  Broadbent  (Path.  Soc.  Trans.,  xiii.,  44), 
dyspnoea,  the  result  of  an  aneurism  of  the 
aorta,  had  been  much  relieved  by  bleedings 
practised  at  rare  intervals  ;  but  this  is,  of 
•course,  quite  a  different  thing  from  Valsalva's 
treatment.  Porter  speaks  of  having  bled  to 
syncope,  several  times,  a  patient  with  aortic 
aneurism,  and  always  with  marked  relief; 
op.  cit.,  p.  82.  In  Mt.  Hodgson's  work  nu- 
merous cases  will  be  found  quoted  where  a 
practice  more  or  less  closely  resembling  that 
which  goes  by  the  name  of  Valsalva  was  fol- 
lowed with  success* 


ency  to  cause  stoppage  in  the  heart,  and 
death  from  syncope.1  This  is  especially 
likely  to  happen  in  the  fluttering  action 
which  succeeds  copious  venesection,  and 
it  is  on  this  account  mainly  that  bleeding 
is  dangerous.  Still,  there  are  too  many 
records  by  different,  and  those  the  most 
competent,  observers,  to  allow  of  doubt  as 
to  its  great  utility,  in  some  cases,  although 
probably  in  this,  as  in  so  many  other 
things,  the  acute  judgment  of  Sir  T.  Wat- 
son has  hit  the  mark  when  he  says  that 
venesection  is  only  admissible  so  far  as  to 
reduce  excessive  arterial  action.  For  this 
purpose  it  is  certainly  a  more  manageable 
and  more  certain  agent  than  digitalis. 
Dr.  Stokes  has  suggested  a  modification 
of  Valsalva's  treatment,  in  which  the 
small  and  repeated  bleedings  which  Val- 
salva prescribed  are  retained ;  but  the 
diet  is  opposite  to  Valsalva's.  "It 
should,"  says  Mr.  Porter,  to  whom  we 
owe  our  knowledge  of  this  suggestion, 
"  be  light  and  very  nutritive,  but  of  course 
free  from  any  material  of  a  stimulating 
nature."  (Op.  cit.,  p.  81.)  It  does  not 
appear  that  any  marked  success  has  at- 
tended this  plan. 

The  medical  means  available  for  the 
cure  of  aneurism,  beyond  those  just  enu- 
merated, are  very  few.  Certain  drugs 
which  retard  the  circulation  have  been 
used  for  this  purpose  ;  but  without  much 
success.  Digitalis  is  both  dangerous  and 
uncertain.  The  action  of  tartar  emetic, 
or  of  copious  watery  purges,  seems  only 
to  be  to  produce  weakness,  which  can  be 
done  with  less  distress  by  the  means 
above  enumerated.  Some  of  the  alkaloids 
exert  a  remarkable  influence  on  the 
heart's  action  ;  such  are  aconite  and  ve- 
ratrum.2  Whether  these  have  ever  been 
used  in  internal  aneurism  I  am  not  aware, 
but  it  would  seem  worth  while  to  give 
them  a  cautious  trial.  M.  Bouillaud  has 
published  a  clinical  lecture3  On  the  Treat- 
ment of  Aneurism  by  the  Iodide  of  Potas- 
sium. Four  cases  are  related,  all  of  which 
were  benefited  and  one  was  thought  to  be 
cured.  I  have  not  myself  perceived  any 
benefit  from  the  use  of  this  remedy,  though 
I  have  occasionally  prescribed  it  for  long 

1  "An  apprehension  has  been  entertained 
by  some,  that  a  patient  suddenly  reduced  to 
a  state  of  syncope  might  never  rally,  and 
actually  die  of,  or  be  killed  by,  the  operation  ; 
and  perhaps  such  a  casualty  may  have  oc- 
curred."— Porter,  On  Aneurism,  p.  83. 

2  On  the  action  of  veratrum,  see  Lancet, 
vol.  i.,  1862,  p.  21. 

3  See  Brit,  and  For.  Med.-Chir.  Rev.,  Jan. 
1860.  Another  successful  case  is  referred  to 
in  the  Am.  Journ.  of  the  Med.  Soc,  Oct. 
1865,  under  the  care  of  Dr.  Sewall,  of  Canada. 
Here,  however,  starvation  and  absolute  rest 
in  bed  were  also  employed. 
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periods  of  time,  gradually  increasing  the 
quantity  to  enormous  doses.  The  acetate 
of  lead  has  heen  recommended  hy  Dr.  O. 
Eees1  on  the  authority  of  a  case  of  popli- 
teal aneurism  in  which  no  other  treat- 
ment was  employed,  and  the  tumor  grad- 
ually consolidated  as  the  patient  was 
brought  under  tiie  constitutional  influence 
of  the  drug.  My  own  experience  of  this 
plan  also  is,  I  regret  to  say,  negative  ;  hut 
I  regard  it  as  the  most  hopeful  of  the  med- 
ical means  available  for  the  treatment  of 
aneurism.2 

It  is  possible  that  an  aneurism,  though 
beyond  operative  interference,  may  still 
be  accessible  to  local  applications  (e.  g.,  at 
the  root  of  the  neck,  or  in  the  chest);  in 
such  a  case,  ice  may  be  applied  to  the 
tumor.  Some  surgeons  use  refrigeration, 
as  an  accessory  to  pressure,  in  the  case  of 
external  aneurism.  The  method  is  one 
of  doubtful  efficacy.  I  have  seen  it  tried 
occasionally,  but  without  any  effect.  It 
should  not  be  forgotten,  that  gangrene  of 
the  skin  has  been  so  produced.3 

It  seems  to  follow  from  the  above  facts 
that  when  aneurism  is  beyond  operative 
interference,  the  best  thing  that  can  be 
done  is  to  keep  the  patient  quiet  in  bed 
for  months,  and  years  if  need  be,  avoid- 
ing all  causes  of  excitement,  mental  and 
bodily  ;  to  administer  a  light,  unstimu- 
lating  diet,  but  without  denying  him  suffi- 
cient nutriment ;  to  keep  the  part  in  such 
a  position  as  may  rather  impede  the  sup- 
ply and  favor  the  return  of  blood  ;  to  vise 
venesection  in  small  quantities,  and  care- 
"  fully,  when  the  circulation  appears  at  all 
above  the  normal  standard,  which,  it 
should  be  remembered,  ought  to  be  below 
that  of  health  ;  and,  finally,  to  surround 
him  with  an  equable  cool  temperature. 

A  cautious  trial  may  be  made  of  the 
acetate  of  lead,  of  the  iodide  of  potas- 
sium, or  of  any  of  the  drugs  which  act 
more  immediately  on  the  circulation  ;  but 
I  do  not  think  that  there  is  sufficient  pros- 
pect of  benefit  from  their  employment  to 
render  it  justifiable  to  insist  upon  their 
use  to  the  prejudice  of  the  general  health. 
Some   very    gratifying   cures   have  been 


1  Lancet,  1865,  vol.  L,  p.  280.  Another 
successful  case  is  related  by  Dr.  Daly  in  the 
Lond.  Hosp.  Reports,  hi.,  179,  where,  how- 
ever, absolute  rest  and  local  cold  were  also 
used. 

L2  Dr.  F.  Flint  reported  (Practitioner,  Lon- 
don, 1879,  vol.  xxiii.,  p.  31)  a  case  of  aneu- 
rism of  the  abdominal  aorta  which  was  appa- 
rently cured  by  the  use  of  the  chloride  of 
barium  in  doses  of  from  ith  to  fths  of  a  grain, 
three  times  daily,  for  about  five  months,  after 
Tufnell's  method  had  entirely  failed.  The 
most  rapid  improvement  coincided  with  the 
smaller  dose.  J 

3  Broca,  op.  cit.,  p.  249  et  seq. 


wrought  by  such-like  medical  means  ;  and 
although,  perhaps,  the  cases  will  not  he 
many,  yet  some  lives  will  be  spared  by  the 
judicious  use  of  such  means,  which  would 
be  sacrificed  were  the  opinion  acted  upon 
that  the  disease  is  a  necessarily  fatal  one, 
for  which  art  can  do  nothing. 

The  second  method  of  spontaneous 
cure,  above  indicated  (p.  328),  is  that  in 
which  the  artery  is  presumed  to  be  oblit- 
erated above  the  sac  by  the  direct  com- 
pression which  is  exercised  upon  it  by  the 
aneurism.  It  is  thought  that  a  tumor, 
arising  by  a  narrow  neck  from  the  artery, 
may  fall  back,  as  it  were,  upon  the  latter 
and  close  the  vessel.  This  conclusion  is 
drawn  from  dissection  of  cases  principally 
of  popliteal  aneurisms,  which  have  ad- 
vanced to  a  large  size,  and  have  then  be- 
come obliterated  by  clot.  It  may  be  re- 
marked that,  from  the  very  nature  of  the 
case,  such  dissections  must  always  be  sub- 
ject to  much  doubt ;  inasmuch  as,  at  the 
period  of  the  dissection,  coagulation  has 
advanced  to  such  an  extent  that  it  is 
hardly  possible  to  tell  where  it  began  ; 
and  that  appearances  nearly,  if  not  quite, 
identical  are  found  in  tumors  where  it  is 
clear  that  no  such  pressure  could  have 
been  exercised;  and  further,  that  the  ex- 
planation arose  from  those  false  views  of 
the  pathology  of  arteries  which  led  sur- 
geons, some  years  ago,  to  regard  inflam- 
mation of  their  internal  coat  as  a  com- 
mon result  of  pressure,1  and  obliteration 
of  the  artery  thereby,  as  a  common,  if  not 
a  necessary  condition  of  the  cure  of  an 
aneurism  by  pressure.2  So  it  was  thought 
that  the  pressure  of  a  large  tumor  would 
so  irritate  the  artery  as  to  make  it  inflame 
and  become  filled  with  clot,  and  that  thus 
the  aneurism  would  be  cured.  We  know 
at  the  present  day,  after  so  many  limbs 
have  been  dissected  in  which  pressure  has 
been  used,  whether  successfully  or  not,  that 
an  artery  will  bear,  without  the  least  visible 
alteration  of  its  calibre,  an  amount  of 
pressure  many  times  greater  than  could 
be  exercised  by  any  tumor  (see  fig.  322). 
We  know  also  the  ease  with  which  arte- 
ries elude  the  gradually-increasing  pres- 
sure of  tumors  ;  nor  are  dissections  want- 
ing in  which  arteries  placed  in  the  condi- 

1  See  Freer,  On  Aneurism,  p.  112  ;  Hodg- 
son, op.  cit.,  p.  106. 

2  Most  of  the  recorded  cases  are  clearly  in- 
stances of  obliteration  of  arteries  by  impacted 
clot,  as  in  the  case  quoted  by  Hodgson  (op. 
cit.,  p.  110)  from  Astley  Cooper,  where  the 
carotid  artery  was  found  obliterated  in  a  case 
of  aneurism  of  the  aorta.  This  could  hardly 
have  been  the  result  of  pressure,  since  the 
effects  of  such  pressure  must  have  been  more 
marked  upon  the  trachea,  pneumogastric 
nerve,  or  jugular  vein  than  the  artery,  but  is 
no  more  than  what  often  occurs  from  impac- 
tion. 
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tions  supposed  are  found  to  be  completely 
pervious. 

Such  a  preparation  exists  in  St.  George's 
Hospital  Museum.  It  exhibits  an  enormous 
popliteal  aneurism,  which  seems  to  have  un- 
dergone a  process  of  spontaneous  cure.  Its 
size,  however,  was  so  great  that  the  pressure 
produced  on  the  veins  occasioned  gangrene. 
The  man  was  admitted  on  this  account ;  the 
large  solid  tumor  in  the  ham  was  thought  to 
be  malignant,  and  the  limb  was  amputated.1 
The  case  occurred  many  years  ago.  No  fur- 
ther history  is  preserved.  The  artery,  which 
has  been  raised  by  the  tumor  and  stretched 
over  it  for  several  inches,  is  nevertheless 
quite  pervious.  It  communicates  with  the 
aneurism  by  only  a  very  small  mouth  ;  and 
though  the  limb  has  been  injected,  hardly 
any  of  the  injection  has  passed  into  the  sac, 
so  firmly  is  the  mouth  of  the  tumor  sealed  by 
clot.  In  this  case,  if  ever,  it  might  be  ex- 
pected that  the  artery  would  be  obliterated, 
since  the  tumor,  being  of  immense  size,  must 
have  exercised  great  pressure,  and  the  blood 
showed  a  strong  disposition  to  coagulate. 

It  may  be,  however,  that  this  method  of 
cure  is  only  possible  when  the  artery  is 
caught  between  the  tumor'  and  the  bone, 
as  might  happen  when  popliteal  aneurism 
is  developed  on  the  posterior  face  of  the 
artery ;  but  it  is  hardly  conceivable  that 
the  tumor  should  ever  exercise  very  vig- 
orous pressure  towards  the  bone  in  such 
a  case,  since  it  meets  with  so  much  less 
resistance  in  the  other  direction.  For 
these  reasons,  the  existence  of  this 
method  of  cure  seems  doubtful.  It  is,  at 
any  rate,  a  matter  of  little  practical  im- 
portance (though  no  doubt  of  much  path- 
ological interest),  since  no  one  would 
dream  of  encouraging  the  growth  of  a 
popliteal,  or  other  accessible  aneurism,  on 
the  speculation  of  its  ultimately  curing 
itself  by  pressure  on  its  own  artery. 

A  more  clearly  proved  mode  of  cure  is 
that  which  is  produced  by  the  impac- 
tion, in  the  distal  portion  of  the  vessel, 
of  a  portion  of  clot  from  the  aneurism. 
The  occurrence  of  this  circumstance  in 
the  arterial  system  in  cases  of  fibrinous 
concretions  on  the  valves  of  the  heart,  as 
pointed  out  by  Dr.  Kirkes,  has  now  been 
universally  admitted,  and  is  a  frequent 
cause  of  gangrene,  of  softening  of  the 
brain,  etc.  (see  p.  309).  It  seems  also  to 
be  a  not  infrequent  cause  of  the  oblitera- 
tion of  arteries  below  an-aneurismal  tu- 
mor, followed  in  some  cases  by  gangrene 
of  the  limb  (or  by  death  if  situated  near 
the  heart),  in  others  by  the  spontaneous 
cure  of  the  aneurism.  The  way  in  which 
this  latter  result  is  produced  appears  to 
be  as  follows  :  If  a  branch  comes  off  from 

1  A  similar  preparation  has  recently  been 
placed  in  the  Museum  of  the  Royal  College  of 
Surgeons. 


the  artery  between  the  aneurism  and  the 
part  at  which  the  clot  is  impacted,  this 
branch  may  enlarge  until  it  replaces  the 
original  artery,  and  the  whole  process 
may  remain  without  result.  But  if  no 
such  branch  comes  off  (as  is  the  case  in 
the  great  majority  of  instances,  since  the 
impaction  usually  occurs  just  as  the  ar- 
tery leaves  the  aneurism),  then  the  whole 
force  of  the  heart,  as  far  as  it  acts  on  the 
artery  affected,  is  employed  in  dilating 
the  sac,  the  artery  above  it,  and  the 
branches  of  the  latter.  Sometimes  the 
sac  yields  to  the  force,  and  the  aneurism 
bursts,  especially  under  undue  muscular 
exertion.1  If  this  does  not  take  place, 
aud  the  circulation  through  the  limb  is 
still  to  go  on,  the  branch  or  branches 
above  the  aneurism,  and  their  communi- 
cations or  anastomoses  with  the  artery 
below  it,  must  enlarge.  When  this  is 
effected  to  a  sufficient  extent,  the  full 
force  of  the  circulation  is  withdrawn  from 
the  aneurism,  which  will  then  usually 
undergo  the  pi*ocess  of  coagulation.  It  is 
quite  obvious  that  it  matters  nothing  to 
this  process  how  far  below  the  aneurism 
the  clot  may  be  impacted,  provided  that 
no  considerable  branch  comes  off  in  the 
interval,  since  the  intermediate  portion  of 
artery  exercises  no  influence  on  the  circu- 
lation, and  may,  for  the  purpose  of  this 
argument,  be  regarded  as  part  of  the 
aneurismal  sac.  This  process  of  sponta- 
neous cure  is  imitated  in  the  methods 
which  bear  the  names  of  Brasdor  and 
Fergusson. 

This  plugging  process  may  go  on  grad- 
ually as  well  as  suddenly,  as  is  proved  by 
its  being  found  occasionally  complete  in 
persons  who  have  never  presented  the  se- 
rious symptoms  known  to  accompany  the 
impaction  of  a  clot  in  a  large  artery ; 
and  still  more  clearly  by  its  being  met 
with  in  an  imperfect  condition,  the  artery 
being  lined  with  a  tube  of  fibrin,  which 
still  leaves  a  small  channel  for  the  blood.2 
It  seems  possible  that  the  existence  of 
another  aneurism  higher  up  may  some- 
times effect  the  spontaneous  cure  of  the 
lower  one,  either  in  consequence  of  clot 
being  washed  down  from  the  upper  aneu- 
rism into  the  lower,  or  into  the  artery  as 
it  enters  or  leaves  the  lower  sac,  or  (as  it 
is  said)  by  the  retardation  of  the  current 
caused  by  the  upper  aneurism.  It  is  diffi- 
cult to  be  certain  as  to  whether  the  latter 
mode  of  cure  ever  really  occurs,  though 
cases  are  -on  record  which  appear  to  prove 
its  occasional  occurrence.  It  is,  at  any 
rate,  possible,  since  feebleness  of  pulse  in 

1  Such  seems  to  be  the  true  explanation  of 
a  case  reported  by  Mr.  Avery,  in  Path.  Soc. 
Trans.,  vol.  iii.,  p.  88,  as  an  instance  of  pres- 
sure by  the  aneurism  on  the  artery  above  it. 

2  See  above,  Atheroma,  p.  306. 
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the  limb  below  is  a  constant  symptom  of 
aneurism.  In  the  other  case,  i.  e.,  when 
a  piece  of  clot  is  washed  out  of  an  aneu- 
rism above,  the  process  exactly  resembles 
that  which  has  just  been  described. 

There  remains  another  process  by  which 
aneurisms  have  been  known  to  become 
cured  ;  and  this  consists  in  the  suppuration 
of  the  sac  and  the  ejection  of  the  whole 
tumor  by  a  process  of  sloughing.  In  this 
process,  as  in  other  instances  of  sloughing, 
the  artery,  for  some  distance  on  either 
side  of  the  gangrenous  part,  is  closed  by 
coagulum,1  so  that  hemorrhage  does  not 
take  place,  as  might  have  been  appre- 
hended.2 Or,  in  other  cases,  the  sac  may 
slough,  and  the  artery,  not  being  thus 
sealed,  may  give  way,  and  the  patient 
survive  the  hemorrhage  thus  occasioned  ; 
syncope  is  produced,  and  coagulation 
occurs  during  this  syncope,  sealing  the 
mouth  of  the  artery.  This,  at  least,  is 
Dr.  Crisp's  opinion,  but  it  is  doubted  by 
Broca ;  nor  do  I  find  references  in  Dr. 
Crisp's  work  to  the  cases  upon  which  such 
an  opinion  is  founded.  Inflammation 
without  suppuration,  in  the  neighborhood 
of  the  sac,  is  also  spoken  of  by  Broca  and 
others3  as  an  occasional  cause  of  sponta- 
neous cure.  I  have  not  been  able  to  find 
any  cases  which  are,  to  my  mind,  quite 
satisfactory.  Some,  as  the  case  reported 
by  Mr.  Sidey,4  appear  to  have  been  cures 
by  impaction  of  clot. 

The  surgical  treatment  of  aneurism,  as 
far  as  it  is  successful  and  rational,  is  mere- 
ly an  artificial  imitation  of  these  processes. 
The  treatment  by  gradual  and  partial 
compression  of  the  artery,  above  the  tu- 
mor, has  no  other  aim  than  to  imitate 
nature  in  the  first  of  the  processes  de- 
scribed above,  so  as  to  slacken  the  circu- 
lation through  the  aneurism,  and  allow 
the  blood  in  it  an  opportunity  of  coagula- 
tion. The  Hunterian  operation  has 
essentially  the  same  object,  although  it 
accomplishes  it  in  a  different  way,  and  by 
obliterating  a  portion  of  the  artery  above 
the  tumor  puts  a  more  decided,  but  at  the 
same  time  more  temporary,  check  on' the 
current  of  blood.  The  treatment  by  sud- 
den or  total  compression  also  aims  at 
suspending  the  circulation  through  the 
sac  completely  for  a  short  period.  The 
cure  by  flexion  (Mr.  Hart's  method)  aims 
at  combining  this  first  process  with  the 
second,  in  which  the  aneurism  is  com- 
pressed by  the  parts  around  it,  and  itself 
(perhaps)  compresses  the  vessel.  Sir  W. 
JFergusson's    plan    of   manipulation,    or 

1  See  Mortification,  vol.  i.,  p.  354. 

2  See  the  cases  related  by  Hodgson,  op.  cit., 
pp.  103-5. 

3  Richet,  Diet,  de  Med.  et  de  Chir.  prat., 
ii.,  291. 

4  Edin.  Med.  Journ.,  vol.  iv.,  p.  76S. 


crushing,  is  derived  from  observation  of 
cases  in  which  the  natural  cure  was  effect- 
ed, or  attempted,  by  the  impaction  of  a 
clot  in  the  artery  leaving  the  sac.  Bras- 
dor's  method,  so  far  as  it  is  justifiable  at 
all  in  practice,  i.  e.,  with  the  modifications 
hereafter  to  be  described,  is  identical  with 
this  in  its  object,  and  rests  upon  the  same 
pathological  basis.  Direct  pressure  ap- 
pears to  cure  aneurism  usually  by  dis- 
placing portions,  of  the  clot,  and  may 
perhaps  sometimes  act  by  setting  up  in- 
flammation in  the  sac  or  parts  around  it, 
which  leads  to  coagulation.  Finally,  the 
old  method,  by  opening  the  sac  and  tying 
both  ends  of  the  artery,  bears  the  strong- 
est analogy  to  the  cure  by  suppuration, 
and  is,  in  fact,  a  kind  of  excision  of  the 
tumor. 

The  methods  of  spontaneous  cure  have 
been  dwelt  upon  at  this  length  with  the 
view  of  impressing  upon  the  mind  of  the 
reader  that  all  successful  plans  of  treat- 
ment are  successful  from  being  imitations 
(whether  designed  or  fortuitous)  of  these 
natural  processes,  in  the  hope  that  this 
fact  may  lead  practitioners  to  a  more 
careful  study  of  the  workings  of  nature 
in  this  particular,  and  the  conditions  under 
winch  she  works.  Such  a  study,  carried 
on  by  various  observers,  could  hardly  fail 
to  be  fruitful  in  results  which  would  lead 
to  the  preservation  of  numerous  lives  that 
would  be  sacrificed  to  the  idea  that  inter- 
nal aneurism  is  a  disease  almost  necessa- 
rily fatal.  What  else  was  it  than  the 
careful  study  of  the  natural  process  of 
cure  that  led  Hunter  to  his  brilliant  and 
daring  proposal  of  tying  the  artery  away 
from  the  seat  of  the  disease  ?  What  else 
led  the  Irish  surgeons  to  see  that  com- 
pression, in  order  to  imitate  nature,  need 
not  suspend  the  circulation  entirely,  need 
not  even  act  continuously  ;  and  thus  to 
substitute,  for  the  intolerable  torture  in- 
flicted by  the  old  plan  of  compressing,  a 
treatment  which  in  ordinary  cases  is 
harmless,  and  in  a  few  absolutely  pain- 
less ?  Let  us  remember  how  compara- 
tively short  a  period  it  is  since  one  of  the 
most  celebrated  surgeons  of  his  time1  an- 
nounced his  preference  for  amputation 
over  all  other  methods  of  treating  popli- 
teal aneurism.  Let  us  not  forget  that  one 
of  our  most  justly  valued  authors  on  this 
subject'2  was  so  satisfied  with  the  advance 
which  had  been  made  at  the  time  he  was 
then  writing,  as  to  express  his  opinion 
that  "the  improvements  that  had  been 
effected  in  the  mode  of  applying  the  liga- 
ture to  arteries  have  brought  the  surgical 
treatment  of  aneurism  to  a  degree  of  per- 
fection which  leaves  but  little  room  for 
advancement."     ]STor  was  such  an  appre- 

1  Pott,  Chirurg.  Works,  vol.  hi.,  p.  220. 

2  Hodgson,  op.  cit.,  p.  190. 


334 


DISEASES    OF    ARTERIES, 


ciation  of  modern  surgery  at  all  exagger- 
ated or  unreasonable  to  those  who  looked 
at  it  as  Mr.  Hodgson  did,  by  comparison 
with  the  mortality  after  the  old  operation. 
In  our  time,  surgery  has  made  such  rapid 
advances,  that  the  mortality,  which  under 
the  system  praised  b}'  Mr.  Hodgson  must 
have  amounted  to  a  large  percentage  of 
those  operated  on,1  is  now  very  much  re- 
duced by  the  invention  of  instrumental 
compression,  and  even  this  will  no  doubt 
soon  be  further  reduced  by  the  more  fre- 
quent use  of  flexion  and  digital  pressure. 
So  it  may  be  in  medical  practice.  At  the 
present  day,  it  is  hardly  too  much  to  say 
that  a  patient  with  internal  aneurism  is 
condemned  to  death  as  certainly  as  one 
with  external  aneurism  used  to  be  to  am- 
putation. A  century  hence,  we  may  hope, 
our  descendants  will  have  as  solid  reason 
to  boast  of  their  improvement  upon  the 
science  of  Watson  and  Latham  as  we 
have  to  congratulate  ourselves  on  our  ad- 
vance upon  the  doctrines  of  Pott. 

The  extent  to  which  the  deposit  of  clot 
in  spontaneously  cured  aneurisms  pro- 
ceeds, is  one  of  the  most  curious  and 
beautiful  instances  of  that  power  of  adap- 
tation which  the  many  processes  of  dis- 
ease in  the  body  furnish  in  such  abund- 
ance to  our  notice.  Generally  speaking, 
the  fact  of  the  completion  of  this  deposit 
implies  the  entire  obliteration  of  the  aneu- 
rism and  of  the  artery  for  some  distance 
on  either  side  of  it ;  and  so  great  are  the 
resources  of  the  collateral  circulation, 
that  any  part  of  the  arterial  tube  beyond 
the  first  three  great  branches  of  the  aorta 
may  be,  and  has  been,  obliterated  without 
compromising  the  life  of  the  patient. 
Thus,  numerous  cases  of  obliteration  of 
the  thoracic  aorta  below  this  point  have 
been  recorded  ;  the  innominate  has  often 
been  successfully  obliterated  by  nature, 
though  only  once  as  yet  by  art,  and  a  case 
is  even  on  record2  in  which  the  cceliac 
artery  and  all  its  branches,  with  the  com- 
mencement  of  the  superior   mesenteric, 

1  I  am  aware  that  in  Dr.  Crisp's  tables  the 
mortality  of  110  cases  of  popliteal  aneurism 
operated  on  by  Hunter's  method  is  given  at 
twelve  only,  and  in  seven  of  the  others  ampu- 
tation was  necessary,  and  succeeded.  But 
there  is  much  danger  in  drawing  conclusions 
from  lists  formed  of  published  cases,  which 
usually  (perhaps  it  may  be  said  always)  in- 
clude far  too  large  a  proportion  of  successful 
operations.  From  the  comparatively  few  cases 
I  have  myself  witnessed,  I  should  suppose 
that  the  mortality  is  nearly  double  that  which 
Dr.  Crisp's  table  gives.  But  such  questions 
can  never  be  settled  till  our  large  hospitals 
can  be  persuaded  to  make  efficient  arrange- 
ments for  the  preservation  of  complete  and 
unbiased  statistics.  A  very  different  compu- 
tation of  the  mortality  will  be  found  further  on. 

2  Hodgson,  op.  cit.,  p.  125. 


were  involved  in  the  obliteration  of  an 
aneurism  seated  on  the  abdominal  aorta, 
without  any  loss  of  vitality  of  the  viscera, 
which  must  (although  the  fact  is  not 
stated)  have  been  nourisbecl  from  the 
phrenic  arteries  on  the  one  hand,  and  the 
inferior  mesenteric  on  the  other. 

But  these  great  channels  of  vital  supply, 
though  in  favorable  cases  they  may  be 
stopped  in  this  gradual  manner  without 
loss  of  life,  cannot  be  so  without  extreme 
danger.  In  rare  instances,  however,  we 
see  that  the  cure  of  the  aneurism  proceeds 
to  such  an  extent  as  to  insure  the  sac 
against  the  force  of  the  circulation,  but 
that  a  channel  is  still  left  by  which  the 
blood  passes,  as  it  used  to  do  through  the 
healthy  artery. 

Of  this  a  striking  instance  is  figured  in  Mr. 
Hodgson's  work1 — a  tubular  aneurism  of  the 
femoral  artery  which  has  been  coated  through- 
out with  a  thick  layer  of  laminated  fibrin, 
while  a  channel  is  left  in  the  centre,  through 
which  the  circulation  has  been  carried  on, 
just  as  if  through  the  natural  artery. 

Another  case  of  this  species  of  cure  was 
exhibited  by  the  present  writer  to  the  Patho- 
logical Society,  and  may  be  found  described 
in  their  Transactions,  vol.  ix.,  p.  172.  The 
preparation  in  St.  George's  Hospital  Museum 
displays  an  aneurism  of  the  cceliac  axis,  of 
which  no  complaint  was  made  and  no  symp- 
toms existed  while  the  patient  was  under 
observation  during  life.  It  has  been  so  far 
filled  with  laminated  coagulum  that  the  walls 
of  the  sac  are  everywhere  of  great  thickness, 
and  there  is  only  a  small  portion  in  the  centre 
in  which  the  clot  was  loose  and  soft,  filling  it 
only  partially,  and  no  doubt  formed  after 
death.  The  three  branches  of  the  coeliac  axis 
spring  from  the  distal  extremity  of  the  aneu- 
rism, and  are  in  all  respects  natural.  There 
could  be  no  doubt  that  circulation  had  gone 
on  through  the  central  part  of  the  sac,  which 
had  thus  replaced  the  original  artery.2 

Syrt^toms  of  S2xmtaneous  cure.—  The 
symptoms  of  the  occurrence  of  sponta- 
neous cure  in  an  aneurism  appear  to 
vary  according  as  the  cure  is  produced 
by  the  gradual  deposition  of  laminated 
fi brine  in  the  sac  or  artery,  or  is  the  con- 
sequence of  the  sudden  occlusion  of  the 

1  Plates  to  Hodgson,  op.  cit.,  pi.  vii.,  fig.  4. 

2  See  also  Sir  Astley  Cooper's  case,  related 
by  Hodgson,  op.  cit.,  p.  134,  and  preparations 
from  two  cases  in  the  Hunterian  Museum,  No. 
1641,  which  is  figured  on  p.  315,  and  Nos. 
1687,  1688.  The  latter  two  preparations  are 
a  pair  ;  they  show  aneurisms  cf  the  internal 
carotid  on  either  side  nearly  filled  with  lami- 
nated clot.  The  history  of  the  case  extends 
over  five  years,  and  is  reported  by  Sir  G. 
Blane.  The  symptoms  were  all  cerebral: 
dimness  of  vision,  diplopia,  loss  of  appetite, 
maniacal  excitement,  etc.  Benefit  was  al- 
ways derived  from  bleeding,  antimony,  and 
abstinence. 
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artery  by  clot.  "When  it  occurs  by  slough- 
ing of  the  sac,  the  progress  of  the  disease 
is  of  course  entirely  different.  Usually 
nothing  is  remarked,  except  that  the  pul- 
sation becomes  less  violent,  the  tumor 
less  prominent,  and  the  sac,  when  emp- 
tied by  pressure  on  the  vessel  above,  more 
solid  and  resisting.  Soon  afterwards,  in 
a  time  varying  according  to  their  size  and 
position,  the  anastomosing  branches  will 
be  felt  enlarging,  in  most  cases  of  superfi- 
cial aneurism.  When  this  is  the  case,  the 
cure  is  generally  not  far  off".  The  aneu- 
rism will  soon  be  found  transformed  into 
a  solid  tumor  of  much  less  than  its  origi- 
nal bulk. 

Sometimes  things  go  on  differently;  the 
cure  being  ushered  in  by  symptoms  of 
great  severity,  principally  disturbance  of 
the  functions  of  parts  supplied  by  the 
affected  vessel,  accompanied  by  more  or 
less  pain,  sometimes  very  severe. 

Thus  in  a  case  of  spontaneous  cure  of  aneu- 
rism of  the  innominate  artery,  reported  by 
Dr.  J.  W.  Ogle,1  the  cure  was  ushered  in  by 
urgent  head-symptoms,  and  complete  uncon- 
sciousness. The  carotid  artery  was  found 
after  death  to  have  been  obliterated  ;  and,  no 
doubt,  the  head  symptoms  coincided  with 
and  were  caused  by  the  impaction  of  a  clot  in 
the  vessel  supplying  the  brain.  In  a  case  of 
aneurism  of  the  right  carotid,  involving,  per- 
haps, also  the  root  of  the  innominate,  treated 
by  Wardrop's  method,  and  reported  in  his 
work  On  Aneurism,  p.  98,  may  be  seen  the 
account  of  a  similar  seizure.  "  The  patient 
was  taken  suddenly  worse,  and  appeared  to 
be  dying  ;  his  countenance  ghastly,  and 
covered  with  perspiration ;  tracheal  rattle, 
and  inability  to  swallow."  Other  severe 
symptoms  were  also  present.  He  remained 
in  this  state  for  several  hours,  and  then 
rallied.  At  the  same  time,  it  was  noticed 
that  the  arteries  of  the  right  arm  and  forearm, 
which  up  to  that  time  had  pulsated  more 
strongly  than  those  of  the  left,  had  become 
pulseless.  The  only  probable  explanation  of 
this  train  of  symptoms  is,  that  a  portion  of 
the  clot  in  the  sac  had  fallen  into  the  sub- 
clavian artery,  and  closed  it.  The  arm  was 
partly  paralyzed  for  some  time  ;  but  ulti- 
mately the  anastomosing  vessels  enlarged, 
and  the  patient  was  in  all  respects  cured. 

This  process  of  cure  by  impaction 
seems  generally  to  occupy  a  period  of  at 
least  several  hours  ;  but  it  may  be  com- 
pleted very  rapidly. 

A  man  was  under  the  care  of  Mr.  De  Mor- 
gan at  the  Middlesex  Hospital  for  popliteal 
aneurism,  which  was  treated  by  compression 
of  the  femoral  artery.  This  gave  him  so 
much  pain  that  he  was  with  difficulty  induced 
to  keep  the  instrument  on,  and  Mr.  De  Mor- 
gan, at  his  urgent  request,  was  about  to  tie 
the  artery.     The  house-surgeon  was  sent  for 

1  Path.  Soc.  Trans.,  vol.  ix.,  p.  167. 


in  the  afternoon,  as  the  man  was  complaining 
of  so  much  pain  that  he  insisted  on  taking 
off  the  instrument.  The  tumor  was  then  seen 
to  be  beating  violently.  The  pressure  was 
removed.  Twenty  minutes  afterwards,  when 
he  was  again  seen,  all  pulsation  had  ceased, 
and  it  did  not  recur.  The  tumor,  which  had 
been  very  tense  and  painful  before,  became 
softer  ;  and  in  twenty-four  hours  the  circum- 
ference of  the  knee  diminished  one  inch. 
The  pain  and  extreme  tenderness  subsided  at 
once  upoii  the  arrest  of  the  pulsation.1 

The  process  of  spontaneous  cure  is  very 
often  interrupted.  A  portion  of  the  sac 
becomes  strengthened  by  the  deposition  of 
clot;  but  where  the  circulation  is  more  act- 
ive, the  sac  goes  on  expanding,  and  either 
bursts  or  causes  death  by  pressure  on 
neighboring  parts.  Often,  too,  the  clot, 
once  formed,  is  broken  down  by  the  force 
of  the  stream ;  or  it  has  been  known  to 
be  dissected  off'  from  the  wall  of  the 
aneurism,  and  has  been  found  inverted  by 
the  force  of  the  current,  so  that  the  con- 
vex portion  of  the  clot,  which  had  been 
moulded  to  the  wall  of  the  tumor,  was 
found  turned  towards  its  centre. 

Of  this,  the  following  case  is  a  remarkable 
instance.  In  the  Path.  Trans.,  vol.  iii.,  p.  46, 
1S50-51,  is  an  account  by  Dr.  H.  Roe  of  a 
case  of  aneurism  of  the  anterior  cerebral 
artery,  which  proved  fatal,  apparently  from 
increase  of  size  and  gradually  advancing 
pressure  on  the  brain.  The  tumor  was  of  the 
size  of  a  hen's  egg,  and  consisted  of  two  parts, 
the  upper  (farthest  from  the  vessel)  being 
almost  translucent,  and  filled  with  soft  yel- 
lowish fibrin,  imperfectly  laminated  ;  while 
the  lower  compartment,  which  directly  com- 
municated with  the  artery,  was  filled  with 
coagulated  red  blood,  like  that  in  the  vessel, 
and  separated  from  the  cavity  on  the  upper 
surface  by  a  dense  laminated  mass  of  fibrin. 
This  mass  had  attained  a  considerable  degree 
of  organization,  containing,  with  blood  discs, 
very  numerous  fibres.  The  convexities  of  the 
lamina?  were  towards  the  artery  and  its  spe- 
cial compartment  of  the  cavity,  or  vice  versa 
their  concavities  corresponded  with  the  upper 
part  of  the  tumor.  Dr.  Brinton,  in  a  report 
on  this  specimen,  believes  that  this  peculiar 
arrangement  of  the  clot  resulted  from  the 
dissection  off  the  wall  of  the  aneurism  of  the 
ordinary  laminated  clot  by  blood  from  the 
artery,  and  the  subsequent  inversion  of  that 
clot ;  in  fact,  an  interruption  of  the  process 
of  spontaneous  cure. 

1  In  another  case  under  Mr.  De  Morgan's 
care  at  about  the  same  time,  in  which  the 
tumor  was  rapidly  enlarging,  although  pres- 
sure was  used  to  as  great  an  extent  as  it  could 
be  borne,  he  had  intended  to  tie  the  artery. 
On  the  morning  of  the  proposed  operation, 
however,  the  pulsation  stopped  suddenly, 
according  to  the  patient's  account,  and  it  re- 
mained absent  for  about  ten  hours,  and  then 
returned,  but  not  with  the  same  violence. 
The  case  ultimately  did  well  under  pressure. 
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Ill  cases  where  the  history  can  be  fol- 
lowed, it  usually  is  found  that  such  inter- 
ruptions correspond  to,  and  are  occasioned 
by,  some  unusual  exertion  or  emotion  of 
mind  by  which  the  circulation  is  unduly 
excited,  or  some  accident  in  which,  per- 
haps, along  with  a  similar  affection  of  the 
circulation,  the  tumor  may  have  been  di- 
rectly injured.  Keference  has  been  made 
above  (p.  324)  to  a  case  in  which  the  clot 
continued  for  a  long  time  to  grow  without 
pulsation.  Iu  Mr.  "Prescott  Hewett's  ac- 
count of  that  case,  the  reader  will  be 
struck  by  the  fact,  that  the  cure  was  not 
previously  a  sound  one ;  that  the  pulsation 
recurred  twice  at  long  periods  after  the 
operation  ;  and  that,  therefore,  the  clot 
was  probably  formed  under  the  influence 
of  a  too  powerful  stream  of  blood,  and  so 
might  be  looser  and  less  resisting  than 
laminated  fibrin  usually  is.  Besides,  the 
fact  that  the  patient  was  far  advanced  in 
phthisis  might  have  modified  the  coagu- 
lability of  the  blood.  Many  other  cases 
are  on  record,  in  which  clots,  both  after 
spontaneous  and  artificial  cures,  have  soft- 
ened and  appeared  to  become  absorbed  ; 
but  cases  iu  which  they  grow  without  pul- 
sation are  rare. 

In  a  case  reported  by  Freer,  Obs.  on  Aneu- 
rism, p.  106,  and  quoted  by  Broca,  a  very 
large  aneurism  had  been  rapidly  obliterated 
by  pressure,  but  had  never  much  diminished 
in  volume.  Twenty-two  years  afterwards,  the 
tumor  having  grown  during  the  interval  to 
an  enormous  size,  but  without  pulsation,  it 
burst,  and  a  mass  of  brown  grumous  material 
was  discharged.  The  patient  died,  worn  out 
by  fever  and  suppuration.  It  may  he  noticed, 
that  in  these  cases  where  the  clot  afterwards 
softens,  it  is  usually  remarked  at  the  time 
that  the  aneurism  does  not  diminish  much  in 
size  after  its  apparent  cure.  This  then  is  to 
be  regarded  always  as  a  suspicious  circum- 
stance. 

I  have  seen  two  distinct  examples  of  this 
increase  in  size  without  pulsation — in  one  the 
artery  had  been  entirely  divided,  and  the  sac 
afterwards  gave  way.  Amputation  became 
necessary  from  the  bursting  of  the  tumor 
through  the  skin.  In  the  other  the  aneurism 
was  nearly  cured,  but  its  size  and  the  con- 
sequent obstruction  to  the  circulation  caused 
gangrene,  and  hence  amputation  was  per- 
formed. 

After  the  cure  of  aneurism  is  completed, 
i.  e.,  after  the  whole  cavity"  is  filled  with 
laminated  clot,  no  further  change  takes 
place  in  the  swelling  except  a  decrease  in 
size,  very  perceptible  at  first,  while  the 
fibrin  is  in  the  process  of  contracting,  and 
which  proceeds  slowly  for  a  considerable 
time,  until  the  clot  has  assumed  its  con- 
dition of  greatest  density,  in  which  con- 
dition it  may  remain  during  the  rest  of 
the  patient's  life.  By  this  gradual  con- 
traction of  the  clot,  small  aneurisms  are 


reduced  to  a  size  imperceptible  to  exter- 
nal examination,  and  sometimes  can 
hardly  be  recognized  even  by  dissection. 
The  collections  which  used  to  be  described 
as  "  steatomatous  or  atheromatous  tumors 
of  arteries"  were  probably  small  cured 
aneurisms.  But  in  swellings  of  larger 
size  the  laminse  of  the  clot  remain  dis- 
tinct, though  usually  decolorized,  during 
an  indefinite  period.  Other  changes,  how- 
ever, sometimes  take  place  in  aneurisms 
which  appear  to  be  permanently  cured. 
These,  probably,  depend  on  the  imperfect 
or  loose  formation  of  the  clot ;  though 
later  on,  the  wall  of  the  tumor  takes  part 
in  the  action.  Thus  the  clot  may  be  found 
softened  and  changed  into  a  grumous 
material  (as  in  Freer's  case),  or  suppura- 
tion may  take  place,  perhaps,  from  the 
irritation  of  this  decomposing  fibrin,  and 
the  whole  mass  be  ejected.  This  took 
placeaj'ear  after  the  apparent  cure  of  the 
disease  in  a  case  operated  upon  by  Sir  W. 
Lawrence.1  Finahy,  the  clot  has  been 
found  more  or  less  mixed  with  cretaceous 
matter. 


Sy^iptoms  and  Diagnosis  of 
Aneurism. 

The  symptoms  of  aneurism  may  be 
easily  inferred  from  its  definition.  A  tu- 
mor containing  blood  and  communicating 
with  an  artery  will,  in  all  ordinary  cir- 
cumstances, receive  pulsation  from  the 
artery ;  it  will  be  situated  on  the  course 
of  the  vessel,  and  will  be  incapable  of 
being  removed  from  it ;  it  will  (so  long  as 
part  of  its  contents  are  fluid)  diminish  in 
size  when  the  circulation  through  the  ves- 
sel is  stopped  by  pressure  on  the  artery 
above,  while,  on  the  contrary,  some  in- 
crease in  size  may  be  sometimes  observed 
when  pressure  is  made  below  the  tumor  ; 
and,  after  the  circulation  has  been  stopped 
and  the  tumor  emptied  as  far  as  possible, 
it  may  be  seen  to  fill  again  gradually, 
and  in  a  certain  definite  number  of  beats 
of  the  pulse,  wrhen  the  pressure  is  with- 
drawn. Besides  these  symptoms,  Avhich 
may  be  observed  in  every  case  of  external 
or  surgical  aneurism,  the  two  following 
must  be  borne  in  mind,  which,  though  not 
always  to  be  found,  are  so  constantly 
present  as  to  make  them  of  great  value 
I  in  diagnosis.  First,  that  the  pressure  of 
I  the  tumor,  and  the  diverticulum  which  it 
|  forms  for  the  arterial  current,  will  usually 
j  cause  a  diminution  in  the  force  of  the 
I  pulse  on  the  affected  as  compared  Avith 
the  unaffected  side  ;  and  secondly,  that 
the  pulsation  is  usually  accompanied  by  a 
peculiar  rough  blowing  sound,  called  the 
aneurismal    bruit.      The    assemblage  of 

i  Med.  Chir.  Trans.,  vol.  vi.,  p.  204. 
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these  symptoms  furnishes  as  decisive  evi- 
dence of  the  nature  of  the  disease  as  it  is 
possible  to  have  of  anything  not  actually 
vinder  our  eyes  ;  and  as  it  is  rare  for  those 
which  are  most  characteristic  to  be  absent 
in  external  aneurism,  the  diagnosis  does 
not  generally  present  any  great  difficulty. 
In  internal  aneurism,  i.  e.,  aneurism  seated 
in  the  chest  or  abdomen,  it  is  very  differ- 
ent ;  the  tumor  is  often  imperceptible,  or 
if  perceptible  by  percussion,  or  even  by 
palpation,  yet  the  course  of  the  vessels  is 
so  far  from  the  surface,  and  the  tumor 
may  extend  so  widely,  that  it  is  impossi- 
ble to  be  sure  that  the  tumor  corresponds 
exactly  to  the  position  of  an  artery.  The 
pulsation  is  frequently  imperceptible,  or 
may  be  derived  from  the  near  proximity 
of  the  heart  or  great  vessels,  without  any 
real  connection  with  them — a  frequent 
cause  of  error  in  the  diagnosis  of  tumors, 
especially  in  the  abdomen.  It  is  impos- 
sible to  stop  the  circulation  above,  and 
watch  the  tumor  refilling  ;  the  inequality 
of  the  pulse  on  the  two  sides,  though  very 
useful  as  a  corroborative  symptom,  may 
be  produced  by  a  great  variet}^  of  other 
causes,  and  the  aneurismal  bruit  is  very 
frequently  absent.  Hence,  while  the  sur- 
geon can  usually  pronounce  a  perfectly 
clear  and  unhesitating  opinion  as  to  the 
existence  of  aneurism  in  the  limbs,  the 
physician  is  beset  with  so  many  difficul- 
ties, that  although  they  in  general  pay 
more  attention  to  diagnosis,  and  there- 
fore may  be  presumed  to  excel  more  in 
that  branch  of  our  art,  the  ingenuity  of 
physicians  has  not  succeeded  as  yet  in 
pointing  out  any  unmistakable  signs  of 
internal  aneurism  ;  and  in  many  cases, 
even  where  the  strongest  reason  exists  for 
suspecting  its  presence,  it  is  impossible  to 
come  to  a  certain  conclusion  during  the 
lifetime  of  the  patient. 

It  is  worth  while  to  study  the  above- 
mentioned  general  symptoms  of  aneurism 
a  little  more  in  detail,  particularly  with 
reference  to  their  bearing  upon  diagnosis. 
The  diseases  with  which  aneurism  may 
be  confounded  are,  tumors,  or  abscesses, 
lying  upon  the  course  of  large  arteries, 
and  malignant  tumors  of  bone,  which 
sometimes  pulsate  from  the  development 
of  large  blood-cavities  in  them  ;  further,  it 
is  necessary  to  distinguish  between  aneu- 
rism and  a  mere  enlarged  and  relaxed 
condition  of  the  artery,  in  which  pulsa- 
tion is  much  more  perceptible  than  usual. 
In  the  first  place,  then,  an  aneurism  is  a 
tumor  contained  in  a  cyst  or  sac  ;  it  is 
therefore  separable  from  other  parts, 
which  latter,  if  no  inflammation  has 
taken  place,  can  usually  be  felt  to  glide 
upon  it,  and  is  more  or  less  movable  ac- 
cording to  the  depth  of  its  connections 
and  to"  the  extent  of  its  base,  ^"ext,  as 
to  the  nature  of  its  contents.     These  are, 


perhaps,  more  commonly  a  mixture  of  clot 
and  fluid  than  merely  fluid  blood,  and  it 
is  rare,  therefore,  to  rind  pulsation  equally 
perceptible  in  every  part  of  the  tumor. 
The  character  of  the  pulsation,  it  must 
be  remembered,  depends  on  two  things ; 
on  the  nature  of  the  contents,  and  on  the 
condition  of  the  orifice.  The  usual  char- 
acter of  the  pulsation  of  an  aneurism  is 
that  of  a  wave,  gradually  swelling  up 
and  gradually  subsiding.  There  is  also  a 
lateral  expansion  of  the  tumor,  so  that  if 
the  two  hands  be  pressed  on  its  opposite 
sides,  they  will  be  seen  to  separate  as  the 
aneurism  expands.  There  is  usually  su- 
peradded to  this  general  heaving,  when 
the  artery  lies  between  the  sac  and  the 
hand  of  the  observer,  a  distinct  line  of 
more  rapid  and  thrilling  pulsation,  which 
marks  the  course  of  the  vessel.  This  may 
generally  be  observed  very  plainly  in 
popliteal  aneurisms  which  are  growing 
towards  the  knee-joint,  and  have  the 
artery  crossing  them.  The  heaving  char- 
acter of  the  pulsation  in  aneurism  differs 
from  the  more  rapid  and  simultaneous 
pulsation  of  all  its  parts  in  a  vascular  tu- 
mor, which  pulsates  from  the  presence  of 
a  number  of  large  vessels,  and  in  which, 
therefore,  the  movement  commences  at 
all  parts  of  the  tumor,  instead  of  being 
propagated  from  one.  It  differs  equally 
from  the  movement  communicated  to  a 
tumor  by  a  large  vessel  lying  beneath  it, 
which  is  simply  a  rise  and  fall.  The  ex- 
tent and  power  of  the  pulsation  in  an 
aneurism  depend  usually  upon  the  amount 
of :  clot  in  the  sac  ;  and  thus  the  gradual 
decrease  of  pulsation  may  be  watched 
from  day  to  day,  as  an  aneurism  is  be- 
coming consolidated  under  the  use  of 
pressure. 

Pulsation  may  be  obstructed  by  clots 
lying  about  the  mouth  of  the  aneurism, 
and  sometimes  may  be  altogether  absent, 
although  the  sac  still  contains  fluid  blood. 
These  are  the  most  difficult  cases  in  re- 
spect of  diagnosis,  which  is  then  inferen- 
tial merely,  and  almost  as  obscure  as  in 
internal  aneurism.  The  cause  of  the  ab- 
sence of  pulsation  in  an  uncured  aneu- 
rism is  often  very  obscure.  In  some  cases 
it  appears  to  be  due  to  the  obstruction  of 
the  mouth  of  the  sac  by  loose  coagula. 
In  one  case  of  popliteal  aneurism,  I 
thought  that  pulsation  had  disappeared 
in  consequence  of  rupture  of  the  artery 
and  aneurismal  sac  during  the  use  of  flex- 
ion. A  free  rent  in  the  sac,  like  the  total 
rupture  of  an  artery  by  violence,  is  usu- 
ally accompanied  by  disappearance  of  pul- 
sation. Sometimes  the  pulsation  may 
even  have  disappeared,  in  consequence  of 
the  tumor  having  been  spontaneously 
cured,  and  yet  its  size  and  interference 
with  the  functions  of  the  limb  may  cause 
the  patient  to  apply  for  advice  to  a  sur- 
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geon  who  has  not  seen  it  during  its  earlier 
stages.  In  such  a  case  as  this  the  patient's 
account  of  the  previous  symptoms,  if  he 
he  a  person  of  intelligence,  will  he  of 
great  value,  while,  if  he  can  give  no  ac- 
count of  the  disease,  the  diagnosis  will 
he  probably  uncertain.  Such  was  the 
case  in  the  patient  mentioned  on  p.  332. 

The  pulsation  can  be  made  to  cease  at 
once  by  pressure  on  the  artery  above  the 
tumor — a  character  common,  of  course,  to 
all  tumors  which  derive  their  pulsation 
from  the  vessel,  whether  by  continuity 
with  it  or  not;  whether  aneurisms,  en- 
larged glands,  abscesses,  or  anything  else 
pressing  on  the  artery.  Pulsation  in  an 
aneurism  is  always  more  powerful  than 
in  the  arteries  leading  to  it,  while  the  sac 
contains  much  fluid.  This  is  a  conse- 
quence of  the  powerful  reaction  between 
the  wave  of  fluid  and  the  walls  of  the  sac 
(see  p.  323). 

The  gradual  return  of  the  tumor  to  its 
full  size,  after  it  has  been  emptied  by  pres- 
sure, the  circulation  having  been  stopped, 
is  another  feature  very  characteristic  of 
aneurism ;  and  it  is  important  to  note  the 
variations  in  this  respect,  which  will  be 
observed  in  an  aneurism  as  it  is  gradually 
tilling  with  clot.  The  more  fluid  the  sac 
contains,  the  more  completely  will  it  be 
emptied,  and  the  more  readily  will  it  fill. 
As  the  deposit  of  clot  proceeds,  the  beat 
becomes  less  forcible,  and  the  tumor  var- 
ies less  in  size  on  pressure  upon  the  artery. 
It  should  not  be  forgotten,  that  since  pul- 
sation is  caused  by  the  reaction  which 
the  parts  around  exei^cise  against  the  im- 
pulse of  the  heart,  it  depends  for  its  per- 
fection upon  the  integrity  of  the  sac ; 
hence  it  is  frequently  not  present  at  all 
when  there  is  no  sac,  as  in  rupture  of  an 
artery  before  a  sac  has  formed.  Thus,  in 
a  case  where  the  patient  had  been  caught 
by  some  machinery  in  motion,  and  the 
leg  violently  twisted,  much  ecchymosed 
blood  was  found  in  all  parts  of  the  limb 
below  the  popliteal  space,  but  no  pulsation 
ever  appeared  in  this  collection.  The 
limb  was  amputated  about  a  fortnight 
after  the  accident,  on  account  of  gangrene, 
when  the  popliteal  artery  was  found 
broken  completely  across.  So  in  aneu- 
risms which,  after  advancing  rapidly,  sud- 
denly hurst  with  a  large  rent,  the  pulsa- 
tion often  vanishes  completely  ;  to  recur, 
perhaps  (if  the  accident  is  not  fatal),  when 
the  rent  has  healed.1 

Having  clearly  before  us  the  symptoms 
of  surgical  aneurism,  the  following  rules 
may  be  laid  down  for  its  diagnosis  from 
each  of  the  affections  above  spoken  of. 

Diagnosis  of  aneurism  from  tumors  Stress- 
ing on  the  artery. — The  greater  number  of 
tumors  which  lie  against  an  artery  do  not 

1  See  also  the  case  on  p.  320. 


cause  any  bruit.  If  they  do  produce  any 
sound,  it  is  a  mere  dull  short  beat,  or 
"thud,"  as  it  is  sometimes  called,  and 
may  in  these  cases  usually  be  imitated  by 
pressing  the  stethoscope  firmly  on  any 
large  superficial  artery.  On  the  contrary, 
the  bruit  of  an  aneurism  is  usually  a 
somewhat  prolonged  rasping  or  blowing 
sound,  and  cannot  be  artificially  produced 
in  a  healthy  artery. 

The  pulsation  communicated  to  a  tu- 
mor, or  abscess,  lying  over  an  artery,  is 
an  equable  rise  and  fall,  which  ceases 
entirely  when  the  pulse  is  stopped,  and 
recurs  at  the  first  renewed  beat  of  the 
artery  as  strongly  as  ever.  The  pulsation 
of  an  aneurism  is  generally  a  vrave  of 
fluid,  which,  on  the  removal  of  pressure 
from  the  vessel,  does  not  attain  its  great- 
est height  till  after  a  certain  number  of 
pulses,  and  which  causes  not  merely  a 
rise  and  fall  of  the  tumor,  but  also  an 
expansion  in  every  direction.  The  surest 
diagnostic  sign,  however,  is,  that  the 
tumor  can  be  dragged  away  from  the  ves- 
sel, while  the  aneurism  cannot ;  but  this 
is  not  always  the  case,  since  the  tumor 
may  be  too  deep,  or  too  tightly  bound 
down  by  fascia,  or  too  closely  adherent  to 
the  artery,  to  be  moved.  To  this  it  may 
be  added,  that  if  the  swelling  be  an  ab- 
scess, the  symptoms  of  that  affection  will 
sometimes  be  present ;  but  the  occurrence 
of  suppuration  around,  or  in,  aneurismal 
sacs  must  be  kept  in  mind ;  so  that  too 
great  stress  should  not  be  laid  upon  the 
symptoms  of  suppuration,  as  if  they  ex- 
cluded the  notion  of  aneurism;  and  in 
any  case  in  which  there  is  doubt  whether 
the  swelling  is  an  abscess  or  an  aneur- 
ism, auscultation  should  be  carefully  used, 
since  the  rough  aneurismal  sound  will 
prove  that,  even  if  it  be  an  abscess,  the 
swelling  communicates  with  the  neigh- 
boring artery.1 

Pulsation  may,  however,  he  caused  by  the 
tumor  being,  as  it  were,  inclosed  in  arteries. 
This  was  the  case  in  a  patient  in  whom  Mr. 
Moore  tied  the  common  iliac  artery,  on  ac- 
count of  a  pulsating  tumor  situated  exactly 
in  the  position  of  an  aneurism  of  the  external 
iliac  artery,  and  having  "  a  rough  and  loud 

1  'Great  caution  is  needed  in  dealing  with 
tumors  lying  near  large  arteries.  Broca  (p. 
427)  relates  that  of  the  four  successive  senior 
surgeons  of  Hotel  Dieu,  Ferrand,  Desault, 
Pelletan,  and  Dupuytren,  the  others  each 
opened  an  aneurism  by  mistake  for  an  ab- 
scess, and  Pelletan  laid  open  a  malignant 
pulsatile  tumor,  intending  to  perform  the  old 
operation  for  aneurism.  Mr.  Erichsen  has 
recorded  three  cases  which  came  under  his 
own  notice  at  University  College  Hospital  in 
which  aneurisms  had  been  treated  as  absces- 
ses, and  in  two  of  the  cases  had  been  opened 
(Lancet,  Oct.  7,  1868). 
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murmur."  On  dissection  it  was  found  that 
the  tumor  was  formed  by  cancer  deposited  in 
a  mass  of  glands  situated  in  the  bifurcation 
of  the  common  iliac,  between  the  internal  and 
external  iliac  arteries,  closely  bound  down  to 
those  vessels,  and  particularly  to  the  exter- 
nal iliac,  by  an  envelope  of  fascia,  having  the 
obturator  artery  beneath  it,  and  perforated 
by  the  gluteal,  sciatic,  and  pudio  arteries. 
In  this  case,  though  the  question  of  aneurism 
or  pulsatile  malignant  tumor  was  discussed, 
it  was  found  impossible  to  establish  the  diag- 
nosis of  its  cancerous  nature  ;  nor,  after  death, 
could  any  means  of  diagnosis  be  suggested, 
except  that  the  urine  in  the  bladder  con- 
tained cancer-cells,  which  might  perhaps 
have  been  found  by  microscopic  examination. 
But  as  the  only  specimen  of  urine  which  had 
been  seen  was  quite  clear,  it  is  possible  that 
the  cancer-cells  might  have  been  only  occa- 
sionally present ;  and  it  must  be  allowed 
that  no  means  of  certainly  diagnosing  such 
cases  are  known  at  present,  since,  from  its 
shape  and  depth,  the  tumor  separated  the 
fingers  as  it  rose,  so  as  to  simulate  the  expan- 
sive pulsation  of  aneurism,  and  the  sound 
was  not  appreciably  different  from  what  is 
found  in  many  aneurisms.  Even  had  the 
tumor  been  more  superficial,  it  was  so  sur- 
rounded and  penetrated  by  large  arteries, 
that  its  pulsation  could  not  have  been  stopped 
by  drawing  it  away.  This  was  the  fifth  case 
in  which  the  common  iliac  artery  has  been 
tied  in  London  ;  and,  out  of  these  five,  it  was 
the  third  in  which  the  disease  was  supposed 
to  be  of  aneurismal,  but  proved  to  be  of 
malignant,  nature  (Med.-Chir.  Trans.,  vol. 
xxxv.,  p.  468).  A  case  occurred  in  Mr. 
Paget's  practice,  which  still  more  strikingly 
illustrates  the  difficulties  of  diagnosis  which 
beset  pulsating  tumors  lying  near  the  large 
arteries  in  the  abdomen.  A  man  was  admit- 
ted for  pulsating  tumor  in  the  groin  and  iliac 
fossa.  Much  doubt  existed  as  to  its  nature. 
Most  of  those  who  saw  it  inclined  to  the 
opinion  that  it  was  aneurismal ;  others 
thought  it  malignant. '  It  was  decided  to  cut 
down  on  the  external  iliac,  and,  if  the  tumor 
appeared  to  be  an  aneurism  and  ascended  too 
high  to  allow  of  this  vessel  being  secured, 
then  to  tie  the  common  iliac.  The  operation 
was  performed  accordingly ;  but  the  false 
pelvis  was  found  filled  with  a  large  mass, 
partly  solid,  and  not  pulsating,  which  so  dis- 
placed the  arteries  that  it  would  have  been 
hardly  possible  to  tie  the  common  iliac. 
However,  under  the  impression  that  the 
tumor  was  malignant,  the  attempt  was  not 
made.  The  tumor  fungated  out  of  the  half- 
healed  wound  of  the  operation,  and  the  man 
died  of  arterial  hemorrhage.  It  was  then 
found  that  the  tumor  was  really  aneurismal, 
and  partly  consolidated.1 

Mr.  South2  mentions  a  case  of  varix  of 
the  internal  jugular  vein,  preserved  in  the 
museum  of  St.  Thomas's  Hospital,  which 
encircles  the  artery,   filling    nearly    the 

i  Brit.  Med.  Journ.,  1858,  p.  724. 
2  Chelius,  vol.  ii.,  p.  202. 


whole  side  of  the  neck,  and  notices  the 
difficulties  which  must  arise  in  such  cases 
in  separating  the  pulsation  of  the  tumor 
from  that  of  the  artery  round  which  it  is, 
as  it  were,  folded.  In  the  case  of  a  varix, 
Mr.  South  thinks  that  it  might  be  distin- 
guished "by  pressure  of  the  swelling  at 
its  farthest  extremity  from  the  heart,  in 
which  case  its  size  will  diminish  ;  whilst 
if  pressure  be  made  between  it  and  the 
heart,  its  bulk  must  be  increased,  which 
is  the  very  reverse  to  aneurism.1 

Diagnosis  between  aneurism  and  pulsatile 
tumors  of  bone. — The  diagnosis  between 
pulsatile  tumors  of  bone  and  aneurism  is 
very  difficult ;  so  that  many  of  our  best 
surgeons  have  been  deceived  by  the  re- 
semblance. The  diagnostic  symptoms 
are  the  following,  but  they  are  seldom  or 
never  all  present  together :  1.  The  bruit 
seems  but  rarely  as  well  marked  in  pulsa- 
tile tumors  as  in  aneurism,  and  is  often 
altogether  absent.  "  It  is  true,"  however, 
as  Mr.  Stanley  remarks,2  "  that  in  states 
of  general  angemia,  also  in  diseases  of  the 
aortic  valves  allowing  of  regurgitation, 
limited  portions,  or  even  the  whole,  of  the 
arterial  system,  without  organic  change 
in  the  vessels,  may  impart  to  the  stetho- 
scope a  murmur  approximating  to  the  bel- 
lows-sound of  aneurism.  And  if,  under 
such  circumstances,  a  tumor  should  hap- 
pen to  form  in  any  region  of  the  body,  so 
close  to  a  large  artery  as  to  influence  its 
pulsations,  then,  by  the  stethoscope,  the 
bruit  or  bellows-sound  may  be  recognized 
in  the  artery  as  forcibly  as  in  an  aneu- 
rism." 2.  The  pulsation  is  usually  more 
sudden,  less  heaving,  and  less  expansive 
in  the  pulsatile  tumor,  and  is  equally 
forcible  over  the  same  space  of  tumor, 
whether  the  latter  be  large  or  small ; 
while  in  aneurism  the  bulk  of  the  swelling 
and  the  force  of  its  pulsation  increase  and 
decrease  together.  3.  The  condition  of 
the  bone  with  which  the  tumor  is  connect- 
ed will  often  aid  in  the  diagnosis.  Thus, 
in  Mr.  Stanley's  case  (Med.-Chir.  Trans., 
vol.  xxviii.,  p.  318),  a  plate  of  bone  was 
found  in  the  walls  of  the  tumor.  In 
another,  which  I  saw  at  St.  George's  Hos- 
pital some  years  ago,  where  a  pulsatile 
tumor  of  the  ilium  projected  in  the  but- 
tock at  the  situation  of  the  sacro-sciatic 
foramen,  and  closely  resembled  in  many 
respects  an  aneurism  of  the  gluteal  artery, 


1  A  case  will  be  found  in  the  Med.-Chir. 
Trans.,  vol.  xxviii.,  p.  314,  in  which  Mr. 
Earle  tied  the  subclavian  artery  on  account 
of  a  supposed  axillary  aneurism ;  which, 
however,  turned  out  to  be  a  tumor  connected 
with  the  median  nerve.  It  is  to  be  regretted 
that  nothing  is  said  about  the  symptoms  be- 
yond the  general  statement  that  "  the  tumor 
presented  all  the  characters  of  aneurism." 

2  Med.-Chir.  Trans.,  vol.  xxviii.,  p.  316. 
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the  diagnosis  was  correctly  established  by 
observing  fulness  in  the  iliac  fossa,  the 
ilium  being  expanded  on  both  sides  by  the 
tumor  developed  in  it.1  When  an  aneu- 
rism, on  the  contrary,  eats  through  a  bone, 
it  simply  chisels  out  a  hole  in  it ;  so  that 
if  the  sac  can  be  emptied  and  made  to 
collapse,  the  edges  of  the  hole  will  be  felt. 
4.  These  pulsatile  tumors  of  bone  appear 
to  be  always,  and  certainly  are  usually, 
cancerous  ;"so  that  the  general  symptoms 
of  the  cancerous  cachexia  may  be  present, 
or  some  other  cancerous  tumor  may  be 
seen.  In  the  pulsating  tumor  in  the  but- 
tock just  mentioned,  the  presence  of 
hematuria  at  a  later  stage  of  the  case 
revealed  the  existence  of  mischief  about 
the  kidney,  which  was  found  after  death  to 
depend  on  the  deposition  in  that  organ  of 
a  large  mass  of  encephaloid  cancer.  It 
must  be  admitted,  however,  that  the  di- 
agnosis between  pulsatile  tumor  and 
aneurism  is  often  a  matter  of  the  greatest 
difficult}",  even  if  it  be  possible  ;  and  that 
the  diagnosis  of  cases  of  aneurism  unac- 
companied by  pulsation,  such  as  those 
mentioned  on  pp.  32-4,  330,  is  sometimes 
impossible. 

[In  a  case  of  large  pulsating  tumor  of  the 
buttock  under  the  care  of  Prof.  Sands  in  the 
Roosevelt  Hospital,  N.  Y.,  in  the  spring  of 
1880,  the  diagnosis  of  aneurism  was  made  by 
introducing  the  hand  into  the  rectum,  and 
thus  discovering  that  the  internal  iliac  was 
greatly  dilated,  the  dilatation  increasing 
regularly  from  above  downwards  to  the 
sacro-sciatic  notch  (Am.  Journ.  of  Med.  Sc, 
April,  1881).] 

Two  cases  which  occurred  lately  at  St. 
George's  Hospital  illustrate  (among  a  great 
many  which  might  be  quoted)  the  difficulties 
which  beset  the  diagnosis  between  aneurism 
and  pulsatile  tumor  of  bone.  One  was  the 
instance  of  aneurism  of  the  ulnar  artery 
caused  by  impaction  of  clot,  figured  on  p. 
321.  In  this  case  no  operation  was  proposed, 
as  the  boy  was  in  an  advanced  stage  of  car- 
diac disease,  but  the  case  was  shown  to  the 
surgeons  in  consultation,  and  the  appearance 
of  thickening  around  the  ulna  in  the  neigh- 
borhood of  the  tumor  led  the  majority  to  re- 
gard the  case  as  one  of  pulsatile  cancer. — The 
second  case  was  one  in  which  almost  all  the 
symptoms  of  popliteal  aneurism  were  present, 
though  not  very  well  marked — there  being  a 
distinct  though  not  loud  bruit,  and  an  ex- 
pansive pulsation,  though  not  a  very  power- 
ful one.  It  was  thought  more  probable  that 
this  was  a  case  of  aneurism,  in  which  the  sac 
was  partly  full  of  soft  clot ;  and,  although 
the  possibility  of  pulsatile  tumor  was  not  de- 
nied, it  was  decided  that  the  artery  should 
be  tied,  pressure  having  been  previously 
tried  without  benefit.  The  patient  died  some 
weeks  afterwards  of  phlebitis,  and  it  was  then 

1  In  Mr.  Stanley's  case  also  the  tumor  pro- 
jected on  both  sides  of  the  ilium. 


found  that  the  disease  was  pulsatile  cancer 
of  the  femur. 

Diagnosis  between  aneurism  and  aneurys- 
mal dilatation. — The  diagnosis  between 
an  aneurism  and  a  mere  dilatation  is 
usually  quite  obvious,  at  least  between 
extreme  examples  of  the  two.  The  dila- 
tation is  generally  unaccompanied  by  any 
distinct  tumor  or  by  an}'-  aneurismal 
bruit.  It  contains  no  clot,  and  hence 
may  be  completely  emptied  by  pressure 
on  the  artery  above,  filling  at  once  when 
that  pressure  is  removed  ;  and  there  is 
usually  no  interference  with  the  pulse  in 
the  arteries  below  the  disease. 

Treatment  of  Aneurism.    The  Old 
Operation. 

The  medical  treatment  of  aneurism  has 
been  discussed  sufficiently  for  the  pur- 
poses of  a  work  on  surgery.  It  now  re- 
mains for  us  to  consider  the  various  plans 
of  local  treatment  which  are  in  use  in  or- 
dinary or  encysted  aneurism,  and  to  point 
out,  as  far  as  our  present  experience  en- 
ables us  to  do  so,  to  what  extent  and  in 
what  cases  each  plan  is  likely  to  prove 
useful. 

The  first  method  of  treatment,  usually 
called  the  old  operation,  or  the  method  of 
Antyllus,  aims  at  the  entire  eradication 
of  the  aneurismal  tumor.1  The  operation 
is  thus  performed  :  the  artery  above  the 
seat  of  the  aneurism  is  to  be  commanded, 
if  possible,  by  a  tourniquet,  or  by  the  rin- 
ger of  an  assistant ;  then  an  incision  is 
to  be  made  into  the  tumor,  care  having 
been  taken  to  expose  it  by  a  sufficient 
dissection  of  the  superficial  parts,  should 
these  involve  any  important  structures  ; 
the  clots  are  theu  to  be  rapidly  turned  out 
of  the  sac,  and  the  orifice  by  which  it 
communicates  with  the  artery  is  to  be 
searched  for ;  a  ligature  is  then  to  be 
placed  on  the  vessel  above  and  below2  the 

1  Perhaps  I  ought  to  mention  another 
method  of  eradicating  an  aneurism,  viz.,  by 
caustic.  Thus  Nelaton  destroyed  a  small 
bleeding  tumor,  resulting  from  a  ruptured 
traumatic  aneurism  of  the  palmar  arch,  by 
means  of  chloride  of  zinc  (Journ.  de  Med.  et 
Chir.  prat.,  May,  1862).  This  method,  how- 
ever, can  only  be  used  on  superficial  tumors 
of  small  size  and  connected  with  small  arte- 
ries. 

2  Keyslere,  a  surgeon  of  Lorraine,  but 
practising  in  Italy,  who  appears  to  have 
re-introduced  the  method  of  Antyllus  into 
Italy,  used  only  one  ligature  above  the 
tumor.  Three  of  his  cases  are  reported  by 
Testa  of  Ferrara  (who  seems  to  have  learnt 
the  operation  from  him),  of  which  two  were 
successful.  Mazotti,  who  had  seen  Keyslere 
operate,  used  two  ligatures  generally,  but 
not  always  (Pelletan,  Clin,  chir.,  vol.  L,  p. 
142). 
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aneurism.  The  opening  of  the  vessel  can 
be  found  by  passing  a  probe  from  the  sac, 
first  upwards  and  then  downwards,  in 
cases  where  a  distinct  sac  is  found  ;  but 
in  "diffused1'  aneurism  this  is  often  im- 
possible, according  to  Pelletan.  When 
the  ligatures  have  ulcerated  through  the 
vessel,  and  the  cavity  has  been  filled  up 
by  suppuration  and  granulation,  the  tu- 
mor is  radically  extirpated. 

Such  is  the  description,  in  general 
terms,  of  an  operation  which,  thus  stated, 
appears  simple  enough.  Its  difficulties, 
however,  are  often  of  the  gravest  char- 
acter when  the  aneurism  is  deeply  seated, 
when  the  artery  communicates  with  its 
deepest  part  and  when  the  sac  contains 
recesses  or  is  closely  united  to  the  parts 
around.  Besides  its  difficulty,  it  is  often 
an  extremely  severe  operation,  requiring 
an  incision  of  extraordinary  length,1  nec- 
essarily involving  considerable  hemor- 
rhage, and  leaving  an  enormous  cavity  to 
fill  up.  The  records  of  ancient  surgery 
show  that  it  used  to  be  often  a  tedious 
and  desperate  proceeding,  which  some- 
times proved  fatal  on  the  spot,  and  the 
success  of  which  was  at  all  times  very  un» 
certain.  Hence  it  has  been  superseded 
in  almost  all  cases,  and  few  living  sur- 
geons have  much  experience  of  it.  In 
popliteal  aneurism,  for  which  it  used  to  be 
the  only  cure  except  amputation,  it  is 
now  completely  abandoned,  having  given 
place  to  milder  and  more  certain  methods. 
In  femoral  aneurisms,  compression  or  the 
ligature  of  the  external  iliac  would  al- 
ways be  preferred  ;  and  so  on  for  most  of 
the  common  species  of  surgical  aneurism. 
There  are,  however,  some  situations  in 
which  the  old  method  still  holds  its  ground 
in  the  estimation  of  at  any  rate  some  sur- 
geons. In  axillary  aneurism  it  has  lately 
been  recommended  by  the  high  authority 
of  Mr.  Syme,  and  enforced  by  the  exam- 
ple of  his  successful  application  of  it.  In 
aneurism  of  the  gluteal  artery,  should 
that  rare  disease  be  met  with,  many  sur- 
geons would  prefer  cutting  down  on  the 
sac  and  turning  out  the  clot,  especially  in 
a  traumatic  aneurism,  to  the  still  more 
dangerous  operation  of  securing  the  in- 
ternal iliac  artery  ;2  and  in  traumatic  an- 
eurism at  the  bend  of  the  elbow,  if  the 
disease  resisted  the  proper  application  of 

1  In  a  successful  case,  Pelletan  made  an 
incision  ten  inches  long  in  operating  on  a 
recent  popliteal  aneurism,  which  is  not  stated 
to  have  been  of  remarkable  size. 

2  But  the  diagnosis  must  be  made  with 
certainty.  See  above,  pp.  338,  339.  In  Mr. 
Syme's  Observations  in  Clinical  Surgery, 
1861,  pp.  165-173,  will  be  found  two  interest- 
ing cases  of  gluteal  aneurism,  treated,  one  by 
the  old  operation,  the  other  by  ligature  of  the 
internal  iliac  artery,  and  both  with  success. 


pressure,  it  would  perhaps  be  considered 
more  safe  to  open  the  sac  and  tie  the  ar- 
tery above  and  below,  and  would  involve 
no  more  danger  to  life.  Besides  these, 
cases^will  every  now  and  then  be  met 
with  in  which,  the  diagnosis  having  been 
uncertain,  the  tumor  is  cut  into  with  a 
view  to  tying  the  artery  above  and  below 
it,  if  it  prove  aneurismal,  or  amputating 
if  it  be  cancerous.1  In  some  cases  also, 
after  the  bursting  of  the  sac,  the  artery  can 
be  secured  in  this  way  and  amputation 
avoided.2 

[The  old  operation  has  recently  been  used 
successfully  in  three  cases  of  recurrence  ;  two 
of  femoral  aneurism  after  ligation  of  the  ex- 
ternal iliac,  and  one  of  popliteal  aneurism 
after  ligation  of  the  femoral.  In  June,  1875, 
Mr.  Annandale  (Lancet,  April  22,  1876,  p. 
597)  tied  the  external  iliac  with  the  effect  of 
almost  curing  a  femoral  aneurism  in  Scarpa's 
space  ;  some  pulsation  remained  in  the  tumor, 
and  in  January,  1876,  the  latter  was  found 
to  have  much  increased  in  size,  and  the  pul- 
sation to  have  become  stronger.  A  tourni- 
quet was  applied  to  the  femoral  artery  below 
the  tumor,  and  a  Lister's  tourniquet  to  the 
abdominal  aorta ;  the  sac  was  laid  open,  the 
clots  removed,  and  the  orifices  of  four  vessels 
which  bled  considerably  were  recognized.  At 
Mr.  Lister's  suggestion,  metal  bougies  were 
passed  into  these  openings  to  arrest  the 
bleeding  and  to  serve  as  guides  to  the  ves- 
sels ;  the  latter  were  then  isolated  and  tied 
with  catgut.  The  wound  was  treated  anti- 
septically,  and  the  patient  made  a  good  re- 
covery. 

In  the  second  case,  Dr.  J.  C.  Hutchison,  of 
Brooklyn  (Am.  Journal  of  Medical  Sciences, 
Oct.  1880),  tied  the  external  iliac  in  March, 
1874,  for  an  aneurism  situated  just  below 
Poupart's  ligament.  In  September,  1878, 
the  aneurism  returned,  and,  after  trying 
pressure  and  the  repeated  injection  of  the 
persulphate  of  iron  unsuccessfully,  Dr. 
Hutchison  laid  open  the  sac  Dec.  24,  1878. 
A  rubber  tube  was  applied  around  the  thigh 
below  the  tumor,  and  the  abdominal  aorta 
compressed  by  a  tourniquet.  Although  pul- 
sation in  the  tumor  was  arrested  by  the 
tourniquet,  the  bleeding  was  free  from  a  ves- 
sel which  opened  on  the  inner  side  of  the  sac, 
supposed  to  be  the  internal  circumflex  ;  it 
was  arrested  by  the  introduction  of  a  rubber 
bougie  into  the  orifice  of  the  vessel.  "  The 
artery  was  secured  with  much  difficulty  by 
seizing  its  mouth  on  either  side  with  tenacula 
and  drawing  it  forward,  the  bougie  still  act- 
ing as  a  plug  ;  a  ligature  was  thrown  around 
it  and  tightened  as  the  bougie  was  with- 
drawn." The  ligature  came  away  on  the 
24th  day,  and  the  patient  made  a  good  re- 
covery, although  the  occurrence  of  gangrene 
seemed  imminent  at  one  time. 

»  Gay,  Lancet,  1868,  vol.  i.,  p.  780. 

2  Birkett,  Med.-Chir.  Trans.,  vol.  1.,  p. 
431.  Cooper  Forster,  Clin.  Soc.  Trans.,  vol. 
L,  p.  36. 
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In  the  third  case,  Mr.  Annandale  (British 
Med.  Journal,   April    17,    1S80,  p.   587)    ob- 
served a  recurrent   popliteal  aneurism  in  a 
man  of  36,  formed  by  rupture  of  the  sac  seven 
years   after  cure  by  ligation  of  the  femoral. 
The  tumor  had  grown  in  three  weeks  to  the 
size  of  an  orange,  was  extremely  painful,  and  | 
had  neither  bruit  nor  pulsation.   Mr.  Annan- 
dale  laid  it  open,  after  having  placed  a  rubber 
tube   about  the  thigh  to  prevent  bleeding,  | 
and   found   it  full   of  recent   clot   formed  of  | 
blood  that  had  escaped  from  the  old  aneurism  j 
through   a   small  rupture   in   its  wall.     He  j 
then   opened  the   sac   itself,  recognized   the 
orifice  of  communication  with  the  popliteal  i 
artery,  and  tied  the  vessel  above  and  below,  j 
The  patient  recovered  promptly  under  anti-  ! 
septic  treatment.    Strictly  speaking,  this  was  I 
a ' '  ruptured, ' '  not  a  ' '  recurrent, ' '  aneurism.  ]  j 

The  leading  idea  of  the  old  surgeons  in 
operating  upon  aneurisms  Avas  doubtless  \ 
an  erroneous  notion  that  it  was  necessary  j 
to  get  rid  of  the  clot,  which  they  believed  I 
to  have  vicious  properties,  and  to  be  in-  i 
jurious  both  to  the  part  in  which  it  lay  j 
and  to  the  constitution  of  the  patient.     So 
that  the}"  turned  it  out,  not  merely  that 
they  might  find  the  moulh  of  the  artery, 
but  also,  and  mainly,  in  order  to  rid  the  j 
constitution  of  so  dangerous  a  secretion  ;  i 
and  stuffed  the  cavity  with  compounds 
which  they  believed  to  have  the  property  i 
of  preventing   the   reproduction  of  coa-  | 
gulum.    All  this  theory  is  of  course  ex-  J 
ploded  now ;  and  if  the  operation  were 
undertaken  in  any  case  where  there  was 
much  clot,  the  only  object  of  the  surgeon 
in  disturbing  that  clot  would  be  to  find 
the  mouth  of  the  sac.     Still,  when  the  clot 
has  been  disturbed  and  exposed  to  the 
air,  it  is  better  to  remove  it ;  and  thus  a 
large  cavity  is  left  to  be  filled  up,  and  the 
extensive  suppuration  which  this  involves 
accounts  for  a  large  percentage   of  the 
great    mortality     after    this    procedure. 
Gangrene  was  very  common  after  the  old 
operation  for  popliteal  aneurism,  possibly 
from  the  difficulty  of  distinguishing  the 
parts  from  each  other,  and  the  consequent 
frequency  with  which  the  vein  and  some- 
times the  nerve  also  was  included  in  the 
ligatures.     Another  and  a  very  frequent 
cause  of  death  was  the  great  liability  to 
secondary  hemorrhage   involved   in   this 
method  as  it  used  to  be  practised  on  dis- 
eased arteries.     When  used  for  traumatic 
aneurism,  this  objection  does  not  apply, 
since  the  artery  is  as  likely  to  be  healthy 
in  the  neighborhood  of  the  wound  as  in 
any  other  part ;  but  spontaneous  aneurism 
usually  occurs  in  consequence  of  atheroma 
in  that  part  of  the  vessel ;  it  is  probable, 
therefore,  that  the  ligatures  will  be  applied 
to  a  brittle,  degenerated  arterjr,  and  will 
cut  it  through  before  any  union  has  taken 
place.     This   clanger,   it   is   true,   accom- 
panies   the     Hunterian    operation    also, 


though  to  a  less  extent,1  and  there  is  more 
probability  of  finding  the  coats  of  the 
artery  near  the  tumor  sufficiently  healthy 
for  the  application  of  the  ligature  in  ex- 
ternal than  in  internal  aneurism ;  but  even 
in  the  arteries  of  the  limbs  the  neighbor- 
hood of  the  tumor  is  the  most  insecure 
place  at  which  an  operation  can  be  prac- 
tised ;  and  this  was  the  main  theoretical 
reason  which  set  Hunter  upon  thinking 
of  a  new  operation  for  aneurism.2  The 
practical  reason  was  doubtless  the  exces- 
sive mortality  occasioned  by  the  above- 
mentioned  causes,  and  by  the  hemor- 
rhage during  operation,  which,  in  all  cases 
where  no  tourniquet  could  be  applied, 
was  frightful,  and  sometimes  instantly 
fatal,3  and  which  was  often  severe  even 
when  the  artery  was  commanded  above 
the  tumor,  since,  in  a  deep  sac,  it  was 
necessary  to  let  the  vessel  bleed  in  order 
to  find  its  mouth.  What  the  mortality 
was  after  this  operation,  practised  as  it 
usually  was  in  the  popliteal  space,  Ave 
haATe  no  means  of  judging,  excpt  by  con- 
sulting the  works  of  those  surgeons  who, 
like  Pelletan  and  Koux,  have  left  the 
records  of  their  individual  experience  ; 
and  it  cannot  be  too  often  repeated  that 
such  data,  though  useful  in  many  respects, 
are  untrustworthy  as  statistics.  Statistics 
of  operations  to  be  of  any  use  or  authority 
must  be  founded  not  on  cases  arbitrarily 
selected  for  publication,  not  even  on  the 
individual  experience  of  distinguished 
operators,  however  fully  and  frankly 
given  to  the  Avorld,  but  on  the  general 
experience  of  large  hospitals,  embracing 

1  Especially  in  the  arteries  of  the  belly. 
See  the  account  of  an  operation  on  the  ex- 
ternal iliac  artery  by  Sir  W.  Fergusson,  Med. 
Times,  vol.  ii.,  1855,  p.  567.  See  also  infr. 
on  Abdominal  Aneurism. 

2  "Mr.  Hunter,  finding  an  alteration  of 
structure  in  the  coats  of  the  artery  previous 
to  its  dilatation,  and  that  the  artery  above 
the  sac  seldom  unites  when  tied  up  in  the 
operation  for  aneurism,  so  that  as  soon  as  the 
ligature  comes  away  the  secondary  bleeding- 
destroys  the  patient,  was  led  to  conclude  that 
a  previous  disease  took  place  in  the  coats  of 
the  artery.  .  .  .  Mr.  Hunter,  from  having 
made  these  observations,  was  led  to  propose 
that  the  artery  should  be  taken  up  at  some 
distance  from  the  diseased  part,  so  as  to  di- 
minish the  risk  of  hemorrhage,  and  admit  of 
the  artery  being  more  readily  secured  should 
any  such  accident  happen.  The  force  of  the 
circulation  being  thus  taken  off  from  the  aneu- 
rismal  sac,  the  progress  of  the  disease  would 
be  stopped  ;  and  he  thought  it  probable  that, 
if  the  parts  were  left  to  themselves,  the  sac 
with  its  contents  might  be  absorbed,  and  the 
whole  of  the  tumor  removed,  which  would 
render  any  opening  into  the  sac  unnecessary." 
— Hunter's  Works,  vol.  iii.,  pp.  596,  598. 

3  Roux,  Quarante  Annees,  etc.,  vol.  ii., p.  46. 
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every  case  indiscriminately  for  a  long 
series  of  years.'  This  has  never  yet  been 
fully  effected,  and  till  a  very  few  years 
ago  was  entirely  unthought  of.  The  mor- 
tality of  every  operation  in  ancient  times 
must  have  been  high,  since  the  after-treat- 
ment was  far  more  arbitary  and  artificial 
than  at  present ;  but  what  the  proportion 
of  deaths  may  have  been  we  cannot  now 
ascertain.  Pott,  in  the  well-known  pas- 
sage referred  to  on  p.  333,  says  of  this 
operation:  "I  have  tried  it  myself  more 
than  once  or  twice  ;  I  have  seen  it  tried 
by  others  ;  but  the  event  has  always  been 
fatal ;"  and  Wilmer  of  Coventry  said  that 
in  the  year  1780  there  had  not  occurred 
in  this  country  one  well-authenticated  case 
of  success.  However,  in  Pelletan's  Clini- 
que  chirurgicale  (vol.  ii.,  pp.  117-144)  there 
will  be  found  notes  of  four  operations  of  his 
own  and  six  practised  in  Italy,  in  which 
success  is  claimed  in  no  fewer  than  seven 
cases ;  and  in  Roux's  Quarante  Annees 
(vol.  ii.,  p.  408)  the  only  two  recorded  cases 
of  the  operation  on  the  popliteal  or  femo- 
ral artery  by  opening  the  sac  were  suc- 
cessful. It  is  probable,  therefore,  that 
Pott's  view  of  the  mortality  of  the  opera- 
tion was  too  gloomy  ;  although  the  im- 
mediate success  of  the  introduction  of  the 
Hunterian  operation  shows  that  the  old 
method  must  have  been  far  more  fatal. 
Now  the  Hunterian  operation  on  the 
femoral  artery,  as  practised  at  present, 
gives,  as  we  shall  see,  a  mortality  equal, 
or  nearly  so,  to  that  of  amputation  of  the 
thigh  ;2  consequently  the  proportion  of 
deaths  after  the  old  operation  must  have 
been  something  frightful. 

The  risk  of  hemorrhage  during  the  op- 
eration is  a  very  formidable  one  when  no 
tourniquet  can  be  applied.  Mr.  Syme, 
however,  has  succeeded  in  several  cases 
in  getting  through  these  dangerous  ope- 
rations without  fatal  hemorrhage  by  the 
same  expedient  as  he  uses  with  such  suc- 
cess in  tying  the  vessels  for  wound  ;  a  pro- 
ceeding to  which  the  operation  under 
consideration  bears  much  analogy.  He 
opens  the  sac  at  first  by  a  moderate  punc- 
ture, which  allows  him  to  introduce  a 
finger  into  the  sac  and  feel  for  the  opening 
of  the  vessel.  If  the  puncture  is  not 
large  enough,  he  dilates  it  so  as  to  get  in 
one  and  another  finger,3  until  the  point  is 

1  If  it  were  possible  to  obtain  reliable  and 
unseleeted  data  from  private  practice,  they 
would  of  course  be  equally  useful ;  but  tbis 
as  yet  has  not  been  found  possible. 

2  I  do  not,  of  course,  mean  that  the  opera- 
tions are  equally  severe,  but  that  about  the 
same  number  of  patients  die  after  each.  This 
is  probably  to  be  accounted  for  by  the  state 
of  the  circulating  system  and  of  the  constitu- 
tion, which  gives  rise  to  aneurism. 

3  In  one  case  the  whole  hand  was  inserted 
up  to  the  wrist. 


discovered  at  which  the  pressure  of  tin: 
fingers  arrests  bleeding.  Meanwhile  the 
opening  in  the  skin  is  of  course  plugged 
by  the  fingers  which  have  been  thrust 
into  it,  so  that  no  great  gush  of  blood 
takes  place.  When  the  orifice  of  commu- 
nication between  the  sac  and  the  v>  sel 
has  thus  been  commanded,  the  sac  is 
opened  freely  and  cleared  of  clots.  Then 
the  vessel  is  raised  with  forceps,  if  it  is 
fairly  visible,  and  tied.  If  the  artery  is 
not  exposed,  the  operator  must  keep  his 
finger  still  pressed  on  the  orifice,  while, 
with  the  aid  of  his  assistants,  he  scratches 
away  the  tissues  that  obscure  it.1  Fur- 
ther reference  to  these  operations  will  be 
made  in  the  sections  treating  of  Carotid, 
Axillaiy,  and  Gluteal  Aneurism. 

The  Hunterian  Operation  by 
Ligature. 

The  treatment  of  popliteal  aneurism  by 
ligature  is  one,  and  perhaps  the  most  per- 
fect, of  the  many  discoveries  of  modern 
surgeons.2  It  reduced  a  disease,  which 
before  was  almost  uniformly  fatal,  to  the 
position  of  one  of  the  most  manageable 
of  all  serious  surgical  affections.  It  is 
true  that  in  still  more  recent  times  a 
method  has  been  discovered  which  is  usu- 
ally successful  at  even  less  risk  to  life ; 
but  this  method  of  compression,  though, 
as  we  shall  see,  it  may  commonly  be  reck- 
oned upon  in  popliteal  aneurism,  may 
fail  even  there,  and  there  are  many  ar- 
teries to  which  it  is  inapplicable  ;  so  that 
the  Hunterian  operation  of  tying  the  ar- 
tery above  the  sac  still  is,  and  probably 
will  long  remain,  the  last  resource  of  sur- 
geons in  the  graver  cases  of  aneurism.  Of 
so  great  a  discover}''  and  so  happy  a  tri- 
umph of  our  art  over  difficulties  which 
we,  who  have  been  taught  how  to  combat 
them  successfully,  cannot  estimate  in  their 
full  magnitude,  the  history  is  always  in- 
teresting, and  the  right  appreciation  of 
the  claims  of  rival  inventors  is  a  matter 
of  no  slight  importance.  Unfortunately 
the  limits  of  the  present  work  do  not  al- 
low  of  an  adequate   discussion   of   this 


1  A  good  description  by  Mr.  Erichsen  of  this 
operation  will  be  found  in  the  Lancet,  1868, 
vol.  ii.,  p.  504. 

2  It  is  not  intended  to  assert  that  the  prac- 
tice of  tying  arteries  is  a  modern  invention. 
"  The  Greek  and  Arabian  physicians,"  says 
Mr.  Hodgson  (op.  cit.,  p.  187),  "more  espe- 
cially iEtius  and  Paulus  of  iEgina,  distinctly 
recommended  the  ligature  of  the  brachial 
artery  a  few  fingers'  breadth  below  the  axilla 
for  the  cure  of  aneurism  at  the  bend  of  the 
arm."  But,  like  many  surgical  inventions  of 
the  ancients,  it  had  been  lost  until  its  rein- 
troduction  by  modern  surgeons  in  a  more 
complete  and  more  practicable  shape. 
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subject,  so  that  all  that  can  be  said  about 
it  must  be  comprised  in  a  very  few  words, 
and  it  is  more  with  a  view  of  avoiding 
ambiguity  or  difficulty  in  reading  foreign 
books,  than  of  writing  a  portion  of  the 
History  of  Surgery,  a  task  which  is  not 
attempted  in  the  present  work,  that  the 
following  brief  account  is  inserted  of  the 
rival  claims  of  Hunter  and  Anel  to  the 
honor  of  giving  his  name  to  the  operation 
now  in  use.  This  operation  consists  in 
securing  the  artery  by  a  single  ligature  at 
a  distance  from  the  sac,  and  between  it 
and  the  heart.  The  student  will  always 
bear  in  mind  in  reading  most  of  the  mod- 
ern French  works  on  surgery,  that  they 
intend  by  the  "methode  d'Anel"  the 
same  thing  as  English,  German,  Italian, 
and  American  writers  do  by  "  the  Hun- 
terian  operation."     The  essential  differ- 


Anel's. 


Diagram  showing  the  different  operations  for 
aneurism.] 

ence  between  Hunter's  and  Anel's  meth- 
ods has  been  shown  so  often  and  so  clearly, 
that  although  I  think  it  necessary  again 
to  expose  it  in  this  place,  this  will  be  done 
only  cursorily,  and  as  little  space  as  pos- 
sible will  be  wasted  upon  a  question  which 
has  become  rather  personal  than  scien- 
tific. 

The  old  method  of  operating  for  aneurism 
has  been  discussed,  and  its  radical  error  has 
been  seen  to  be,  that  its  authors  confounded 
what  is  in  reality  the  effort  of  nature  for  the 
cure  of  the  disease,  viz.,  the  deposit  of  lami- 
nated fibrin,  with  the  essence  of  the  malady 
itself;  and  instead  of  striving  to  encourage 
and  promote  this  deposit,  thought  it  necessary 
to  imdertake  a  severe  operation  for  the  pur- 
pose of  removing  all  such  clots  from  the  sys- 
tem. Another,  and  hardly  less  fatal,  objec- 
tion to  its  general  application  was  that,  as 
the  old  surgeons  never  contemplated  the  pos- 
sibility of  a  cure  of  the  aneurism  without  the 
entire  suspension  of  the  circulation,  it  was 


necessary,  in  their  view,  to  tie  the  artery 
close  above  the  tumor,  and,  this  having  been 
done,  it  was  found  out  that  the  blood  would 
usually  escape  from  the  lower  end  unless 
that  was  also  tied.1  The  great  merit  of  Hunter 
consists  in  his  having  avoided  both  these 
errors  ;  in  his  having  seen,  first,  that  it  was 
not  necessary  to  turn  the  clots  out  of  the 
aneurismal  tumor,  so  that  no  incision  was 
required  to  open  the  latter  ;  and,  second,  that 
it  was  not  necessary  to  stop  the  circulation 
through  it  absolutely,  but  only,  as  he  said, 
"to  take  off  the  force  of  the  circulation,"  so 
that  the  artery  might  be  taken  up  some  dis- 
tance from  the  sac,  and  therefore  at  a  part 
where  it  would  probably  be  found  healthy  ; 
and,  further,  in  his  perceiving  that  the  liga- 
ture of  the  main  artery  of  the  limb  does  not 
involve  the  gangrene  of  the  extremity,  but 
that  the  anastomosing  vessels  may  be  trusted 
to  carry  on  the  circulation.2 

From  these  considerations  Hunter  was  led 
to  propose  the  ligature  of  the  artery  at  a 
point  some  distance  above  the  sac  for  the  cure 
of  aneurism,  the  result  of  disease;  and  that 
he,  at  any  rate,  and  his  contemporaries 
thought  that  he  was  making  a  proposition  of 
startling  originality,  is  clear  from  the  terms 
in  which  Hunter  cautiously  recommended  it 
in  his  lectures,  and  from  those  in  which  Brom- 
field  commented  upon  what  appeared  to  him 
its  rashness  and  its  dangers.3  That  it  was 
equally  new  to  Anel's  countrymen  (although 
seventy-five  years  had  elapsed  since  Anel's 
day,  during  which  the  operation  devised  by 
him  might  have  been  expected,  had  it  rested 
upon  any  new  principle,  to  revolutionize  sur- 
gery), is  equally  clear  from  a  perusal  of  the 
pleasant  work  of  Roux.4  We  read  there,  that 
while  in  England  the  great  school  of  Hunter, 
and  in  Italy,  Paletta,  Vacca,  and  Scarpa,  had 
everywhere  spread  abroad  the  use  of  the 
Hunterian  operation,  the  old  method  was 
gaining  ground  more  and  more  firmly  in 
France,  until  M.  Roux  himself,  after  his  re- 
turn from  England,  reimported  Hunter's  ope- 
ration, which,  as  we  shall  see,  had  been  per- 
formed once  by  Desault.  In  fact,  he  says 
that  it  was  not  without  astonishment  that  the 
Paris  surgeons  heard  of  a  practitioner  at 
Angers  having  been  rash  enough  to  apply 
Hunter's  method  to  a  traumatic  aneurism  in  the 
bend  of  the  elbow;  the  very  case  on  which  Anel 
had  operated.  So  utterly  had  the  memory  of 
this  reputed  discovery  perished  with  its 
author.  It  may,  however,  be  replied  that, 
though  Anel's  operation  failed  to  attract  the 
same  notice  as  Hunter's,  this  does  not  prove 
that  they  are  not  identical  in  principle  ;  nor 
does  it.     Even  if  it  were  so,  however,  there 

1  But  some  of  the  old  operators  used,  as  we 
have  seen,  one  ligature  only  (p.  340,  note). 
This  fact  should  not  be  forgotten,  as  bearing 
on  Anel's  claims  to  originality  in  his  inven- 
tion. 

2  This  had,  however,  been  previously  taught 
by  Haller  (quoted  in  Scarpa,  Wishart's  trans., 
p.  229). 

3  See  Hunter's  Works,  vol.  i.,  p.  547  et  seq. 
*  Quarante  Annees,  etc.,  vol.  ii.,  p.  89. 
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would  be  no  little  injustice  in  passing  silently 
over  the  merits  of  the  man  who  excogitated 
the  principle  by  profound  reasoning,  applied 
it  in  spite  of  searching  hostile  criticism,  ex- 
plained clearly  the  theory  on  which  it  rested, 
and  succeeded  thus  in  forcing  the  world's 
attention  and  imitation  in  favor  of  one  who 
was  quite  ignorant  of  the  true  principles  on 
which  the  cure  of  the  disease  must  be  founded, 
and  who,  for  anything  that  appears  to  the 
contrary,  was  guided  by  pure  chance  to  the 
selection,  on  perfectly  false  principles,  of  an 
operation  which  he  never  repeated,  nor  per- 
suaded others  to  repeat.  This  would  be  so 
had  Anel  even  happened  to  stumble  on  the 
same  operation  as  Hunter  ;  but  the  truth  is, 
that  the  operations  are  perfectly  different,1 
and  rest  on  different  principles,  and  that 
while  the  one  will  probably  succeed,  the  other 
will  almost  certainly  fail  in  many  cases  where 
the  aneurism  is  the  result  of  disease. 

The  case  on  which  Anel  operated  has  been 
often  quoted,  and  is  very  well  known.  It 
need  not  here  be  related  at  length.  The 
facts  were  these  :  a  man  had  received  a  wound 
of  the  brachial  artery  in  venesection.  It  is 
said  that  a  fortnight  afterwards  an  aneurism 
formed,  and  the  wound  reopened  and  gave 
rise  to  hemorrhage,  which  was  arrested  by 
compression ;  and  that  after  this  the  tumor 
became  very  voluminous.  What  length  of 
time  had  elapsed,  and  what  the  state  of  the 
tumor  was  when  Anel  undertook  his  opera- 
tion we  are  not  informed.  The  operation 
consisted  in  exposing  the  brachial  artery, 
tying  it  as  near  the  tumor  as  possible,  and 
applying  "  the  proper  dressing  and  bandage." 
We  are  not  told  expressly  whether  the  blood 
in  the  sac  was  solid  or  fluid ;  but  it  appears 
clear  that  it  was  in  the  latter  state,  and  that 
the  only  reason  which  Anel  had  for  not  open- 
ing the  sac  and  emptying  it  of  its  contents, 
was  that  he  was  able  to  empty  it  by  pressure. 
That  this  was  so,  appears  implied  in  his  own 
observations  on  the  subject.  He  says  :  "  In- 
stead of  tying  the  artery  above  and  below  the 
tumor,  I  only  tied  it  above  :  and  besides,  in- 
stead of  opening  the  sac,  I  did  not  meddle 


1  No  better  proof  of  the  radical  difference 
between  the  two  operations  can  be  required 
than  is  furnished  by  comparing  two  consecu- 
tive pages  of  a  writer  who  persists  in  calling 
Hunter's  method  the  "methode  d'Anel;"  see 
pp.  509,  510  of  M.  Broca's  work.  In  the 
former  page  he  is  carefully  and  judiciously 
explaining  the  essential  difference  in  their 
effect  on  the  collateral  circulation,  and  hence 
on  the  patient's  chance  of  recovery  ;  in  the 
second  (the  passage  commencing  "  etudions 
maintenant  "),  he  has  recurred  to  his  habitual 
language,  and  speaks  of  them  both  under  one 
common  designation.  To  such  an  extent  is 
this  pedantry  of  error  carried  that  it  is  diffi- 
cult at  first  to  see  that  in  the  latter  passage 
the  common  or  Hunterian  operation  is  spoken 
of  under  the  name  "  methode  d'Anel,"  while 
in  the  former  the  same  term  signifies  the 
now  disused  proceeding  which  that  surgeon 
adopted. 

vol.  ii.— 23 


with  it,  not  doubting  that  the  blood  which  it 
contained  would  disappear,  having  the  < > j > | >< > i- 
tunity  of  passing  towards  the  extremity  of 
the  limb,  and  that  the  sac  once  emptied  would 
not  fill  again,  but  its  tissues  shrivel  up,  and 
the  tumor  thus  disappear  ;  and  all  this  oc- 
curred as  I  expected."  It  seems  clear  then 
that,  if  Anel  expected  the  blood  in  the  sac  to 
pass  on  towards  the  hand,  that  blood  must 
have  been  fluid,  and  probably  the  "suitable 
dressing  and  bandage,"  which  he  says  he 
applied  after  the  operation,  may  have  had 
quite  as  much  to  do  with  the  cure  as  the 
ligature  of  the  artery  ;  and,  after  all,  the 
case  may  have  been  cured  by  direct  pressure, 
an  event  not  uncommon  in  recent  traumatic 
aneurisms  at  the  bend  of  the  elbow.  This  is 
evidently  quite  a  different  operation  from 
Hunter's  ;  the  only  principle  it  has  in  com- 
mon with  his  is  that  of  leaving  the  sac  un- 
opened ;  and  few  persons  who  read  without 
prejudice  Ariel's  confused  and  obscure  account 
of  his  operation  will  fail  to  see  that  the  reason 
of  his  not  meddling  with  the  sac  was  most 
probably  that  it  could  be  emptied  by  pressure. 
This  view  is  again  supported  by  the  fact  that 
Heister,  who  followed  Anel's  account,  and 
apparently  spoke  on  the  authority  of  his 
single  case,1  advised  its  application  only  in 
"reducible"  aneurisms.  Thus  it  does  not 
appear  that  there  was  much  of  novelty  in 
Anel's  method,  since  it  merely  consisted  in 
leaving  to  the  fluid  contents  of  the  tumor  an 
exit  by  the  lower  end  of  the  artery,  instead 
of  tying  the  latter,  just  as  Keyslere  had  done  ; 
and  it  may  very  fairly  be  doubted  whether 
what  novelty  there  was  was  not  a  mistake,2 
and  whether  Anel's  case,  in  spite  of  its  suc- 
cess, is  not  only  another  instance  of  hap- 
hazard good  fortune.  At  any  rate,  the  re- 
sults which  flowed  from  it  before  the  time  of 
Hunter  did  not  seem  to  testify  to  the  bril- 
liancy of  the  discovery.  The  great  learning 
and  evident  bias  of  M.  Broca  have  only  en- 
abled him  to  adduce  what  he  calls  six  in- 
stances of  operations  performed  on  this  plan 
before  the  date  of  Hunter's  first  operation,  a 
period  of  seventy-five  years.  Two  of  these 
are  related  in  the  loosest  way  by  Bertrandi, 
as  having  occurred  in  the  practice  of  some 
anonymous  surgeon,  and  were  failures.  Of 
the  others,  one  was  of  the  temporal  artery, 
and  two  others  of  the  humeral,  all  most  prob- 
ably traumatic,  and  all  very  likely  curable 
without  difficulty  by  very  simple  means. 
The  sixth  case  is  the  celebrated  operation  of 
Desault.  It  would  be  impossible,  without 
taking  too  much  space  from  more  important 
matter,  to  discuss  this  operation  fully  in  its 
bearings  upon  the  Hunterian  method.  It  is 
sufficient  to  say  that  it  was  performed  on  a 
case  of  popliteal  aneurism  of  small  size,  strictly 


1  Heister,  Instit.  chirurg.,  pars  ii.,  sec.  i., 
ch.  xiii.,  §  20,  Amstelod.,  1739,  quoted  by 
Broca,  p.  446. 

2  It  seems  as  if  Anel  expected  that  the  sac 
would  empty  itself,  and  would  not  again  be 
filled,  being  ignorant  of  the  reflux  current 
and  of  the  cure  by  coagulation. 


346 


DISEASES    OF    ARTERIES, 


after  the  method  of  Anel,  i.  e.,  by  tying  the 
artery  immediately  on  its  entering  the  sac. 
It  appears  (notwithstanding  what  has  been 
said  to  the  contrary)  to  have  been  successful, 
at  least  in  its  immediate  results  ;  the  ligature 
separated  on  the  eighteenth  day  ;  the  tumor 
burst  and  discharged  its  contents  on  the  day 
following  ;  this  wound  healed,  and  the  tumor 
disappeared.  The  patient  died  eleven  months 
afterwards  of  a  disease  of  the  tibia,  which 
appears  to  have  been  totally  unconnected  with 
the  operation.  This,  then,  was  precisely  the 
same  as  Anel's  operation,  and  therefore  missed  j 
the  second  and  third  principles1  illustrated  by 
the  method  of  Hunter,  viz.,  that  the  artery 
may  be  tied  at  such  a  distance  as  still  to  allow 
circulation  through  the  tumor,  and  that  the 
previous  increase  of  collateral  branches  is  not 
necessary  to  avoid  gangrene,  and  that  there- 
fore the  artery  may  be  tied  at  the  most  con- 
venient spot.2 

•  See  p.  344. 

2  It  would  be  unjust  to  deny  the  merit  of 
Desault  in  applying  the  almost  forgotten  me- 
thod of  Anel  to  the  treatment  of  that  most 
formidable  affection  (as  it  then  was),  popliteal 
aneurism,  and  still  more  unjust  to  deny  that 
the  experience  thence  acquired  might  possi- 
bly, had  he  survived,  and  had  Hunter  not 
been  in  existence  (in  fact  had  all  the  circum- 
stances been  altered),  have  conducted  him  to 
Hunter's  discovery  ;  but  it  is  monstrous  to 
set  up  Desault,  as  M.  Broca  wishes  to  do,  as 
the  rival  of  Hunter,  when,  according  to  his 
own  showing,  Desault  himself  was  quite  con- 
tent to  pass  as  Hunter's  scholar.  "With  a 
self-abnegation,"  as  M.  Broca  amusingly  says, 
"  which  his  English  detractors  have  been  un- 
able to  appreciate,  this  great  surgeon,  who  tben 
had  become  acquainted  with  the  operation 
practised  by  Hunter,  did  not  hesitate  to  adopt 
the  precepts  taught  by  his  illustrious  rival" 
(Broca,  op.  cit.,  p.  454).  Desault,  in  fact,  was 
unware  of  his  title  to  the  glory  which  M.  Broca 
claims  for  him.  As  to  the  insinuation  which 
M.  Broca  ventures  to  make,  that  Hunter  was 
indebted  for  his  operation  to  Desault  by  means 
of  Assalini,  who,  according  to  him,  was  pre- 
sent at  Desault's  operation,  and  related  its 
details  to  Hunter  shortly  afterwards  in  Eng- 
land, it  refutes  itself.  The  Hunterian  opera- 
tion was  taken  up  nowhere  more  warmly  than 
among  the  eminent  Italians  who  were  proud 
of  being  of  the  Hunterian  school,  as  we  have 
seen  above  from  the  contemporary  account  of 
M.  Roux.  Had  one  of  their  number  conveyed 
to  Hunter  from  Paris  the  first  idea  of  the  ope- 
ration for  aneurism,  we  may  be  quite  sure 
that  he,  or  some  of  his  compatriots,  would 
have  said  so.  Assalini,  an  Italian  surgeon, 
was  the  only  person  present,  as  far  as  we 
know,  both  at  Desault's  operation  and  at  the 
first  operation  of  Hunter.  It  was  mainly 
through  Assalini  that  the  new  method  of 
treating  aneurism  was  brought  into  vogue  in 
Italy.  Assalini  and  all  other  Italians  always 
speak  of  that  method  as  Hunter's.  Would 
this  have  been  so  had  Assalini  taught  it  to 
Hunter  from  what  he  had  himself  learnt  of 
Desault  ?     But  the  fact  seems  to  be,  that  De- 


The  practical  objections  to  Anel's 
method  may  be  thus  summed  up.  It 
leaves  no  current  through  the  aneurism 
except  the  slight  and  weak  reflux  flow 
from  the  artery  below.  Consequently  the 
clot  formed  will  most  likely  be  soft  and 
loose,  and  the  tumor  will  suppurate. 
[Experience  has  shown  that  the  forma- 
tion of  a  soft  clot  is  by  no  means  unfavor- 
able to  a  permanent  cure.  See  section 
on  Treatment  by  Esmarch's  bandage.] 
It  places  under  the  ligature  a  part  of  the 
vessel,  which  is  more  likely  to  be  diseased 
than  any  other  portion.  It  is,  in  most 
cases,  the  most  difficult  of  all  methods  of 
operation,  since  the  artery  is  pressed  back 
by  the  projection  of  the  tumor,  and  is 
therefore  at  an  unnatural  depth,1  while 
the  operator  has  not  the  guide  for  finding 
it  which  a  probe  passed  out  of  the  sac 
would  furnish.  For  all  these  reasons  it 
seems  that  in  any  case  where  Anel's 
method  was  feasible,  the  old  operation 
would  be  equally  practicable,  and  more 
certain  of  success. 

The  foregoing  observations  will,  it  is 
hoped,  suffice  to  justify  the  use  in  the 
context  of  the  name  of  Hud ter  in  describ- 
ing the  operation  which  he  is  not  denied 
to  have  invented  in  the  form  in  which 
alone  it  is  now  practised,  to  have  first 
performed,  and  to  have  afterwards,  in 
spite  of  much  opposition,  introduced  into 
general  favor.  If  these  things  do  not  give 
claim  to  an  invention,  it  is  hard  to  see 
how  such  an  honor  is  to  be  attained. 

The  Hunterian  operation  consists  in 
tying  the  artery  on  which  the  aneurism  is 
situated,  at  any  convenient  distance  above 
the  sac.  The  operation,  as  it  is  now 
practised,  differs  in  many  important  par- 
ticulars from  that  which  Hunter  used  to 
perform  ;  particulars  which  have  a  most 
material  influence  upon  its  success,  and 
which  were  impressed  upon  Hunter  him- 
self, and  upon  his  scholars  and  successors, 
by  the  teaching  of  experience.  Thus, 
Hunter  used  to  tie  the  femoral  artery  at 
its  lower  part  (in  the  fibrous  sheath, 
called  from  that  circumstance  "Hunter's 
canal"),  an  operation  much  more  difficult 

sanlt's  operation,  which  was  not  brilliantly 
successful,  and  which  he  did  not  put  forth  as 
original,  attracted  little  attention  from  him- 
self or  anybody  else  ;  and  that  he  had  no  de- 
sire, as  he  had  certainly  no  right,  to  claim 
any  priority  over  Hunter,  whose  teaching  he, 
on  the  contrary,  followed  with  great  intelli- 
gence and  great  success  in  the  single  opera- 
tion which  he  had  subsequently  an  opportu- 
nity of  practising. 

'■-I  exclude  the  comparatively  rare  case  of 
the  artery  being  raised  and  flattened  by  an 
aneurism  growing  into  the  deep  parts.  But 
here  also  I  should  imagine  that  the  difficulty 
of  distinguishing  the  vessel  would  incline  the 
operator  to  resort  to  the  opening  of  the  sac. 
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and  dangerous  than  the  modification  in- 
troduced'by  Scarpa.1  Hunter,  in  his  first 
operation,  brought  a  large  part  of  the 
walls  of  the  artery  into  contact  by  four 
broad  ligatures,  somewhat  loosely  fast- 
ened, conceiving  this  disposition  to  be 
more  favorable  to  the  closure  of  the  ar- 
tery, which  he  described  as  taking  place 
by  the  process  of  "first  intention."  His 
own  experience,  however,  soon  taught 
him  to  modify  his  form  of  ligature,  and  to 
use  only  one  string ;  and  the  more  ex- 
tended experience  and  research  of  his 
successors  (among  whom  Dr.  Jones2  has 
deservedly  obtained  the  first  place)  have 
proved  to  demonstration,  that  the  best 
form  of  ligature  is  a  single  stout  thread, 
drawn  tightly  :  accordingly  no  other  form 
is  an}'  longer  in  general  use.3 

t  On  this  head,  see  the  section  on  Ligature 
of  the  Femoral  Artery. 

2  On  Hemorrhage.  Reference  may  also  be 
made  to  Lisfranc :  "These  de  concours  des 
diverses  methodes  et  des  differens  procedes 
pour  l'obliteration  des  arteres  dans  le  traite- 
ment  des  anevrismes,"  Paris,  1834;  South's 
Chelius,  vol.  ii.,  p.  219  ;  Porta,  Delle  Altera- 
zioni  patologiche  delle  Arterie,  etc.,  Milano, 
1845  ;  [and  Benj.  Travers  in  Medico-Chirur- 
gical  Trans.,  1813  to  1818.] 

3  In  the  American  Journal  of  the  Medical 
Sciences,  Oct.,  1859,  p.  570,  will  be  found  a 
very  interesting  case,  in  which  Dr.  Warren 
Stone,  of  Louisiana,  tied  the  common  iliac  ar- 
tery with  a  silver  ligature.  The  ligature  was 
not  drawn  tight  enough  to  cut  through  the 
internal  coats  of  the  artery,  according  to  Dr. 
Stone's  judgment ;  the  ends  were  cut  short 
and  turned  down,  and  so  left.  The  patient 
died,  apparently  of  causes  unconnected  with 
the  operation,  on  the  twenty-sixth  day  ;  but 
the  symptoms  after  the  operation  are  not  fully 
given.  The  ligature,  however,  seems  to  have 
fulfilled  its  purpose.  The  body  unfortunately 
was  not  examined,  so  that  the  condition  of  the 
ligature  was  not  ascertained.  It  seems  to 
have  been  intended  by  Dr.  Stone  to  remain 
on  the  vessel  permanently,  without  exciting 
any  ulceration,  and  therefore  without  in- 
ducing risk  of  secondary  hemorrhage.  That 
this  will  sometimes,  at  any  rate,  be  the  case, 
appears  by  an  instance  in  which  I  tied  the 
femoral  artery  for  aneurism  after  the  failure 
of  compression.  The  artery  was  inclosed  by  a 
wire  drawn  just  tight  enough  to  arrest  the 
pulsation  of  the  tumor,  then  twice  twisted 
and  cut  off  short.  The  wound  did  not  unite 
by  first  intention,  but  the  suppuration  which 
took  place  beneath  it  was  transient ;  the  liga- 
ture never  came  away,  and  the  man  left  his 
bed  on  the  fifteenth  day  after  the  operation, 
the  wound  having  been  healed  several  days 
before.  But  if  the  ligature  be  drawn  too  tight 
it  will  cut  the  coats  of  the  artery  more  than 
a  silk  thread  would  do,  and  I  have  seen  a  case 
in  which  secondary  hemorrhage  rapidly  fol- 
lowed  the   application  of  a  silver   ligature. 


[Experience  accumulated  during  the  last 
ten  years  has  shown  that  the  antiseptic  cat- 
gut ligature  is  to  be  preferred  to  silk.  Mi1. 
Holmes,  writing  in  1875  ("Surgery,  its  Prin- 
ciples and  Practice,"  Am.  ed.,  p.  120,  Lea, 
1876),  says  of  it,  "The  constant  use  of  this 
form  of  ligature  in  operations  of  all  kinds,  for 
several  years,  has  convinced  me  that  second- 
ary hemorrhage  is  far  rarer  than  with  the 
silk  ligature,  even  in  wounds  which  suppurate 
freely."  The  catgut  is  prepared  by  soaking 
it  for  several  weeks  in  olive  oil  containing  10 
percent,  of  carbolic  acid.  Mr.  Lister  recom- 
mends that  a  small  amount  of  water  be  added 
to  the  oil  to  prevent  the  ligature  from  becom- 
ing too  hard  and  insoluble.  MacCormac 
("  Antiseptic  Surgery,"  1880,  p.  139),  recom- 
mends the  following  mode  of  preparation  : — 
Pure  phenol       ....     10  parts. 

Water 1     " 

Olive  oil 50     " 

First,  melt  the  phenol  in  the  water  with  the 
aid  of  some  heat,  and  then  add  the  oil,  shak- 
ing it  thoroughly.  Steeping  for  five  or  six 
months  is  needed.  The  knot  should  be  firmly 
drawn,  and  both  ends  cut  short. 

The  study  of  several  specimens  and  cases 
has  convinced  me  that  the  artery  is,  as  a  rule, 
completely  divided,  and  that  the  greater  se- 
curity against  secondary  hemorrhage  is  due 
to  the  fact  that  the  usual  sealing  of  its  divided 
ends,  which  is  accomplished  by  the  union  of 
its  inner  and  middle  coats,  is  reinforced  by 
the  prompt  production  of  new  connective  tis- 
sue about  the  ligature,  which  latter  does  not 
provoke  suppuration,  and  remains  undis- 
solved for  a  longer  or  shorter  time.  For  the 
reasons    upon  which  this  opinion    is   based, 


Hence  great  care  is   required,  in  using  such 
ligatures,  not  to  employ  too  much  force. 

Professor  Lister  has  recently  introduced 
into  practice  the  method  of  tying  arteries 
with  catgut  steeped  in  carbolic  acid — "the 
antiseptic  ligature,"  as  he  calls  it.  Sufficient 
experience  has  hardly  yet  been  obtained  of 
this  method  to  justify  an  opinion  concerning 
it.  In  a  case  under  Mr.  Spencer's  care,  where 
a  ligature  of  this  kind  was  under  the  carotid 
artery,  it  was  said  to  have  untwisted — though 
as  to  this  there  was  some  dispute.  In  a  case 
of  amputation  under  my  own  care,  the  pop- 
liteal artery  was  tied  with  this  form  of  liga- 
ture. No  secondary  hemorrhage  took  place. 
The  patient  (who  was  in  very  had  health  at 
the  time  of  operation)  died  seven  days  after 
the  operation.  I  found  the  ligature  per- 
fectly loose  ;  the  lips  of  the  cut  end  of  the  ar- 
tery were  in  apposition,  but  there  was  very 
little  coagnlum  in  the  vessel.  Similar  liga- 
tures have,  however,  been  used  in  many  other 
cases  with  perfect  success.  I  need  hardly  re- 
fer to  the  many  times  in  which  animal  matter 
has  been  used  experimentally  in  tying  ves- 
sels. I  should  perhaps  mention  that  in  one 
case  where  Mr.  Lister  had  tied  an  artery  with 
this  catgut,  he  believed  that  he  found  the 
materials  of  the  ligature  several  months  after- 
wards in  process  of  organic  connection  with 
the  parts  around. 
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and  for  statistics  of  secondary  hemorrhage 
and  gangrene,  see  Bryant  in  The  Clinical 
Society's  Transactions,  vol.  xi.,  1878,  and 
Stimson  in  the  American  Journal  of  Medical 
Sciences,  January,  1881.] 

Lastly,  Hunter  was  not  at  first  at  all 
careful  to  avoid  including  the  vein  with 
the  artery  in  the  ligature  ;  but  this  was  an 
error  which  he  soon  gave  up.  So  that  the 
more  material  improvements  were  devised 
b}r  Hunter  himself;  and  in  principle  the 
first  operation  which  he  performed  was 
identical  with  all  that  succeeded  it. 

The  effects  upon  an  artery  of  the  appli- 
cation of  a  ligature  have  been  already 
detailed  in  a  previous  section  of  this 
work  (see  vol.  i.,  p.  463  et  seq.).  While 
the  changes  there  described  are  going  on 
in  the  artery  itself,  the  process  of  cure  is 
progressing  in  the  aneurism.  We  have  seen 
already,  that  on  the  withdrawal  or  dimi- 
nution of  the  force  of  the  circulation,  the 
preponderance  of  the  heart  being  abated, 
the  process  of  spontaneous  cure  com- 
mences. The  ligature  acts  to  a  certain 
extent  as  Valsalva's  method  acts  ;  that  is 
to  say,  it  diminishes  the  force  with  which 
the  blood  distends  the  sac,  and  thus  gives 
opportunity  for  the  coagulability  of  the 
blood  and  the  resilience  of  the  parts  to  fill 
the  sac  with  firm  laminated  clot,  and  so 
effect  the  cure  of  the  disease.  It  differs, 
however,  from  Valsalva's  method  in  this 
important  particular — that  its  action  is 
local  instead  of  general,  and  is  therefore 
incomparably  more  certain  and  more  safe. 
As  the  process  by  which  the  aneurism  is 
filled,  and  the  changes  which  it  afterwards 
undergoes,  are  to  a  great  extent  the  same 
after  ligature  as  in  the  natural  process  of 
cure,  the  reader  is  referred  on  that  head 
to  what  has  been  said  above.  But  to  that 
account  it  must  be  added,  that  since  the 
surrounding  parts  are  suddenly  relieved 
from  tension  by  the  withdrawal  of  the  ex- 
pansive force  of  the  aneurism,  their  re- 
silience, and  the  compression  they  exer- 
cise upon  the  tumor,  play  a  much  more 
important  part  in  the  cure  after  ligature 
than  in. the  spontaneous  cure. 

While  the  aneurism  is  becoming  consol- 
idated, the  collateral  circulation  is  en- 
larging, to  convey  the  blood  into  the  parts 
below  the  ligature.  The  meaning  of  this 
term  is  as  follows :  when  an  artery  has 
been  tied  at  any  given  spot,  the  next  con- 
siderable branch  which  leaves  it  above  the 
seat  of  the  operation,  and  in  their  degree 
the  branches  above  this,  feel  an  increased 
pressure,  in  consequence  of  the  neighbor- 
ing column  of  blood  having  been  barred 
in  the  principal  vessel.  Hence  they  yield 
to  the  increased  impulse,  and  become 
distended.  The  collateral  arteries,  by 
means  of  which  they  anastomose  with  the 
branches  of  the  parent  trunk  below  the 
ligature,  increase,  and  increase  probably 


in  a  much  greater  ratio  than  the  larger 
vessels,  in  proportion  to  the  greater  ten- 
uit}^  of  their  coats.  The  facility  with 
which  the  capillary,  and  other  small  ves- 
sels, allow  of  changes  of  volume  is  well 
known.1  Thus  a  ready  way  is  opened  for 
the  blood  to  return  into  the  parent  trunk 
below  the  seat  of  ligature.  To  make  this 
clear  by  an  example  :  saj'  that  the  femo- 
ral has  been  tied  (as  it  generally  is)  some 
distance  below  the  origin  of  the  profunda, 
in  a  case  of  popliteal  aneurism.  The 
blood  will  distend  the  profunda  artery  and 
its  branches,  amongst  others  the  external 
circumflex  and  its  descending  branch ; 
which,  joining  with  the  superior  exter- 
nal articular,  and  thus  with  the  anasto- 
motica  magna,  will  be  one  of  the  arteries 
to  convey  the  blood  round  the  ligature 
back  into  the  trunk  of  the  femoral, below  the 
obliterated  spot.  The  number  of  such  col- 
lateral arches  of  anastomosis  is  uncertain, 
but  probably  they  are  numerous  in  most 
cases,  and  include,  not  named  arteries 
only,  like  that  above  adduced  as  an  ex- 
ample, but  a  number  of  muscular  and 
other  branches,  the  anastomoses  of  which 
are  so  fine  in  the  healthy  state,  that  they 
escape  our  ordinary  methods  of  injecting.2 

1  The  enlargement  of  the  collateral  vessels 
must  depend  upon  the  presence  of  some  oxy- 
gen in  the  blood,  as  well  as  the  sufficiency  of 
the  vis  a  tergo  of  the  heart.  If  the  former  be 
absent,  there  is  no  attraction  of  blood  to  the 
capillaries  in  the  distant  part  of  the  limb ; 
and  a  local  asphyxia,  followed  by  gangrene, 
must  ensue.  Deficient  vis  a  tergo  would  show 
itself  by  pallor  and  coldness,  with  shrinking 
of  the  distal  parts  ;  a  defective  capillary  at- 
traction, with  sufficient  vis  a  tergo,  would  be 
shown  in  a  stationary  venous  condition,  per- 
haps livid  congestion  of  the  limb  ;  while  if 
the  vis  and  the  attraction  be  both  wanting, 
the  limb  must  be  simply  cold  and  inactive — 
in  fact,  dying.  The  integrity  of  the  walls  of 
the  anastomosing  vessels  is  also  an  important 
condition  in  the  restoration  of  the  collateral 
circulation. 

2  The  number  of  anastomosing  branches 
varies  considerably.  Porta  (op.  cit.)  figures 
a  preparation  in  which  he  found  between  fifty 
and  sixty.  On  the  other  hand,  there  is  a 
preparation  in  the  Museum  of  St.  Thomas's 
Hospital,  in  which  the  blood  is  brought  down 
from  the  upper  to  the  lower  part  of  the  bra- 
chial artery  by  a  single  branch  the  size  of  a 
crow-quill.  Sir  Astley  Cooper  states,  probably 
referring  to  this  preparation, as  well  as  to  that 
of  a  man  whose  thigh  he  amputated  some 
years  after  an  operation  for  popliteal  aneu- 
rism, that  although  the  anastomosing  vessels 
which  enlarge  immediately  after  the  opera- 
tion may  be  numerous,  their  number  after- 
wards diminishes,  those  less  necessary  yield- 
ing their  place,  as  it  were,  to  a  few,  or 
perhaps  to  a  single  vessel,  which  may  be 
found  nearly  in  the  place  and  nearly  of  the 
size  of  the  original  trunk.     (Wardrop,  op. 
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The  accompanying  representation  of  a 
specimen  in  the  Museum  of  St.  George's 
Hospital,  from  a  case  of  femoral  aneu- 

Fig.  317. 


Cure  of  femoral  aneurism  by  ligature  of  the  exter- 
nal iliac.  The  artery  is  seen  to  be  obliterated  for 
some  distance  at  the  seat  of  ligature  :  a,  b  b  show 
the  enlarged  collaterals  on  cither  side  of  the  ligatured 
portion.  The  artery  is  again  obliterated  for  a  short 
distance  near  the  aneurism  ;  c  points  to  enlarged  col- 
laterals, one  of  them  of  very  large  size,  probably  the 
profunda.  The  artery  is  seen  to  resume  almost  its 
natural  size  just  below  the  aneurism.  (From  a  prepa- 
ration in  St.  George's  Hospital  Museum,  ser.  vi.,  No. 
120.) 


cit.  p.  12;  see  also  Med.-Chir.  Trans.,  vol. 
xxv.,  p.  117.)  Two  beautiful  plates,  the 
back  and  front  view  of  a  preparation  in  winch 
the  collateral  circulation  has  been  injected 
after  ligature  of  the  femoral,  may  be  seen  in  Por- 
ta's  work.  The  very  free  communication  be- 
tween the  external  circumflex,  superior  exter- 
nal articular,  and  anastomotica  magna,  is  very 
clearly  shown.  There  is  also  a  large  and  di- 
rect arch  of  anastomosis  between  the  latter 
artery  and  the  internal  circumflex.  Thus 
the  femoral  and  popliteal  above  the  aneurism 
have  been  kept  pervious,  while  below  the 
aneurism  the  blood  enters  the  popliteal  by 
two  great  branches  (inferior  articular),  which 
receive  their  supply  from  a  large  arterial  net- 


rism,  illustrates  most  of  these  points, 
allowance  being  made  for  the  difference  of 
the  arteries  involved  in  the  changes. 

The  rapidity  with  which  this  process 
goes  on  cannot  well  be  ascertained  in  the 
human  subject.  In  animals  it  is  known 
to  be  very  rapid  -,1  but  in  animals  the  pro- 
cess of  repair  in  all  injuries  of  vessels  is 
very  far  more  active  than  in  man,  so  that  in 
them  gangrene  never  follows  on  the  liga- 
ture of  arteries.  No  sound  conclusions, 
therefore,  can  be  drawn  from  this  experi- 
ence. In  man,  however,  the  process 
seems  to  advance  sometimes  very  rapidly 
in  the  upper  extremity,  where  the  natural 
anastomoses  are  free.  Thus,  in  Anel's 
celebrated  case,  it  is  stated  that  the  pulse 
could  be  felt  at  the  wrist  on  the  day  after 
the  ligature  of  the  brachial.  In  Mayo's 
case  of  ligature  of  the  subclavian,2  the 
pulse  was  felt  at  the  wrist  on  the  fifth 
day  but  disappeared  afterwards  ;  and  in  a 

work  in  front  of  the  joint,  derived  from  the 
arteries  above  mentioned  (viz.,  profunda, 
anastomotica  magna,  external  circumflex, 
and  superior  articular)  :  a  direct  communi- 
cation from  this  network  to  the  tibial  recur- 
rent appears  also  to  have  reinforced  the  an- 
terior tibial. 

•  See  the  experiments  of  M.  Broca  (op.  cit., 
p.  507,  note).  He  placed  a  ligature  under  the 
femoral  artery  of  a  dog  in  the  groin  ;  then 
amputated  the  leg  at  the  knee,  and  noted  the 
distance  to  which  the  pulsating  jet  extended, 
both  during  the  systole  and  diastole  of  the 
heart.  The  ligature  in  the  groin  was  then 
tightened,  by  which,  of  course,  the  bleeding 
was  stopped  for  the  time  ;  but  it  recommenced 
from  the  popliteal  artery  at  the  end  of  one 
minute,  and  at  the  end  of  five  minutes  the 
jet  (which,  however,  no  longer  pulsated)  had 
attained  a  quarter  of  its  former  maximum, 
even  though  the  quantity  of  blood  in  the 
body  was  less.  In  an  interesting  case  re- 
ported by  Professor  Otto  Weber  in  the 
Deutsche  Klinik,  1867,  p.  285,  he  extirpated 
a  tumor  from  the  thigh.  The  femoral  artery 
was  so  closely  connected  to  the  tumor,  that 
after  dissecting  it  as  it  went  into  the  tumor 
above,  he  tied  a  ligature  on  it.  He  did  not 
divide  the  artery  then,  but  proceeded  to  dis- 
sect the  vessels  at  the  lower  part  of  the  tu- 
mor. Having  exposed  them,  he  placed  a 
single  ligature  round  both  the  artery  and 
vein,  without  tightening  it.  The  artery  was 
noticed  to  pulsate  strongly,  and  when  opened, 
bled  almost  as  fiercely  as  if  it  had  never  been 
tied.  Then  the  ligature  was  tied,  and  the 
tumor  removed  with  more  than  two  inches  of 
each  vessel.  The  precise  time  between  tying 
the  upper  end  of  the  artery  and  opening  the 
lower  is  not  given,  but  could  not  have  been 
many  minutes.  The  patient  recovered  per- 
fectly. In  this  case,  as  Professor  Weber  re- 
marks, the  collateral  circulation  had  been 
doubtless  enlarged  by  the  pressure  of  the 
tumor  on  the  main  trunk. 

2  Med.-Chir.  Trans.,  vol.  xvi.,  p.  3G3. 
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[Fig.  318. 


Fig.  319. 


Collateral  circulation  after  ligation  of  the  external  iliac  artery  ;  from  a  specimen  in  Guy's  Hospital  Museum. 

Fig.  31S. — Posterior  view. — a.  Gluteal  artery,  b.  Ischiatic  artery,  c.  Anastomosing  branches  of  the  gluteal 
with  the  circumflex,     d.  Anastomosing  branches  of  ischiatic  with  the  perforating  branches  of  the  profunda. 

Fig.  319. — Anterior  view. — a.  Common  iliac  artery,  b.  External  iliac,  c.  Internal  iliac,  d.  Femoral,  e. 
Profunda.  /.  External  circumflex,  g.  Internal  circumflex,  h.  Iliac  artery,  which  had  been  tied  and  had 
shriveled  into  a  cord.  i.  Remains  of  aneurismal  sac.  ft.  Anastomosing  branches  of  the  circumflex  ilii.  /. 
Anastomosing  branches  of  the  circumflexa  externa,  m.  Obturator  artery,  anastomosing  with  n,  circumflexa  in- 
terna.] 


case  of  popliteal  aneurism  operated  on  by 
Deschamps,  pulsation  was,  it  is  said,  felt 
in  tbe  sac  seven  hours  after  tbe  opera- 
tion.1   On  the  other  hand,  in  a  case  where 

'  Wardrop  remarks  on  this  head  :  "  The 
enlargement  of  the  anastomosing  vessels,  to 
a  certain  extent,  takes  place  almost  instantly 
after  the  trunk  has  been  tied.  I  observed 
this  in  a  child  in  whom  I  had  secured  the 
carotid  artery.  I  could  see  the  branches  of 
the  temporal  and  occipital  underneath  the 
delicate  integument  enlarging,  and  thus  ac- 
tively acquiring  great  additional  vigor  imme- 
diately after  the  operation."  (On  Aneurism, 
p.  12.)  As  to  the  time  at  which  the  process 
is  completed,  the  following  is  extracted  from 
Porta  (op.  cit.,  p.  223)  :  "  It  is  difficult  to  de- 
termine the  time  of  the  restoration  of  the 
collateral  circulation  after  the  ligature,  inas- 
much as  it  varies  in  different  cases.  Some- 
times, after  two  or  three  months,  the  anasto- 
motic circulation  is  so  full,  that  it  seems  at 
the  height  of  its  development ;  while  in  other 
cases,  six  or  eight  months  afterwards  (always 
compared  with  the  healthy  limb)  it  may  be 
said  to  be  hardly  matured.  From  my  obser- 
vations, I  am  led  to  believe  that  the  collateral 
circulation  is  developed  in  a  limb  operated  on 
in  the  space  of  a  few  months,  and  generally 
before  the  end  of  the  first  year  ;  because,  on 
analyzing  specimens  at  remoter  epochs,  after 
12, 18,  24,  36  months,  if  is  not  found  that  the 
anastomotic  system  has  progressed  farther. 
This  system  is  fully  constituted  at  that  time 


the  present  writer  had  occasion  to  tie  the 
axillary  artery  during  an  operation,  the 
patient  being  a  child,  no  pulse  was  found 
perceptible  in  the  radial  more  than  a  year 
afterwards.  Tbe  enlargement  of  the  col- 
laterals has  taken  place  to  some  extent 
before  the  operation  in  most,  if  not  all, 
cases  of  aneurism,  being  occasioned  by 
the  obstacle  to  the  circulation  caused  by 
the  aneurismal  tumor.  The  readiness  of 
the  return  of  pulsation  will  depend  in  a 
great  measure  upon  the  agents  by  which 
the  circulation  is  restored.  Thus,  if  one 
large  branch  join  the  artery  below  the 
ligature,  the  anastomosis  being  very  like- 
ly effected  principally  by  a  single  arch  of 
artery  joining  this  (as  in  Sir.  A.  Cooper's 
case),  pulsation  will  be  restored  quicklj- ; 
if  a  large  network  of  small  branches  carry 
on  the  circulation,  it  may  be  absent  for 
an  indefinite  period.  "Whatever  the 
period  may  be,  it  is  certain  that  in  a  few 
days  at  the  latest,  either  gangrene  will 
set  in,  or  the  circulation  will  be  so  far  re- 
established that  the  blood  will  flow 
through  the  artery,  entering  it  by  the 
branch  which  joins  it  below  the  ligature, 
and  probably  by  many  of  the  successive 
branches.     Thus,  when  the  ligature  has 

when  it  has  attained  the  aim  of  its  develop- 
ment, and  has  brought  up  the  circulation  to 
the  measure  of  the  requirements  of  the  limb, 
and  so  is  brought  to  a  standstill." 
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been  applied  far  away  from  the  disease, 
the  blood  returns  into  the  vessel  above 
the  aneurism  ;  and  so,  if  the  tumor  be 
not  already  filled  with  clot,  the  circula- 
tion through   it  may  be   re-established. 

[Fig.  320. 


Ifuriiev^ 


'i\fe  ri  or 
E xt  Artie  * 


Collateral  circulation  after  obliteration  of  the 
popliteal  artery.] 

This  circulation  is  sometimes  sufficient  to 
prevent  coagulation  and  to  perpetuate 
the  disease  ;  and  failures  from  this  cause 
are  occasionally,  but  rarely,  noted.  More 
commonly,  the  force  of  the  circulation  is 
sufficient  to  cause  a  sort  of  undulatory 
movement  to  become  perceptible  in  the 
contents  of  the  tumor  a  few  clays  after 
the  ligature  ;  but  coagulation  is  advanc- 
ing, and  will  rapidly  suppress  this  move- 
ment, which  soon  ceases  to  be  apprecia- 
ble. Now  in  these  successful  cases  the 
anatomical  condition  of  parts  maybe  two- 
fold. If  the  artery  and  aneurism  form 
one  channel,  or  if  the  aneurism  stand  off" 
like  a  bud  from  the  artery,  the  canal  of 
the  vessel  may  be  left  pervious,1  and  the 

1  The  latter  disposition  of  parts  existed  in 
a  case  where  Sir  A.  Cooper  tied  the  external 


circulation  will  be  carried  on  through  it. 
But  in  the  great  majority  of  aneurisms, 
which  are  neither  fusiform  nor  peduncu- 
lated, but  sessile,  and  involving  more  or 
less  of  the  circumference  of  the  vessel, 
the  obliteration  of  the  tumor  involves 
that  of  the  affected  artery  ;  and  now  an- 
other arch  of  anastomoses  will  often  be 
required.  The  necessity  for  the  forma- 
tion of  this  lower  arch  of  anastomosis 
will  depend  on  the  distance  between  the 
point  of  ligature  and  the  aneurism,  and 
on  the  number  of  branches  which  com- 
municate with  the  main  trunk  between 
them.  If  the  point  of  ligature  be  distant, 
as  in  the  common  operation  for  popliteal 
aneurism,  or  if  many  branches  intervene, 
the  artery  will  be  pervious  between  the 
ligature  and  the  tumor  (Fig.  317),  and 
therefore,  two  sets  of  collaterals  must  be 
developed  ;  one  to  carry  the  blood  round 
the  seat  of  ligature,  the  other  round  the 
aneurism.  There  is  no  evidence  to  prove 
that  this  double  call  upon  the  powers  of 
nature  exercises  an  unfavorable  influence 
on  the  prospects  of  the  operation,  al- 
though it  is  quite  possible  that  it  may  do 
so.  [Such  evidence  seems  to  be  afforded 
by  the  frequent  occurrence  of  gangrene 
after  a  second  ligature  has  been  applied 
at  a  higher  point  in  the  course  of  an 
artery  to  check  secondary  hemorrhage  ; 
or  when  a  single  ligature  has  been  applied 
to  a  vessel  upon  which  there  are  two  or 
more  aneurisms,  as  in  the  case  reported 
by  Mr.  Oliver  Pemberton  in  the  Lancet, 
Aug.  4,  1877.]  Thus,  some  of  the  cases 
of  suppuration  in  the  sac  after  ligature, 
such  as  those  quoted  on  p.  336,  may  be 
due  to  imperfect  development  of  col- 
laterals round  the  aneurism,  and  the  con- 
sequent persistence  of  the  circulation 
through  the  tumor,  which  ought  to  be 
temporary  only.  It  is  probable,  however, 
that  the  very  fact  of  the  existence  of  an 
aneurism  exerts  in  most  cases  a  retarding 
influence  on  the  circulation  through  the 
trunk  of  the  vessel,  and  thus  induces  a 
preliminary  expansion   of   the  branches 

iliae.  See  the  account  of  the  dissection  in 
Guy's  Hospital  Reports,  vol.  i.  I  have  not 
met  with  a  case  of  the  former  disposition 
after  ligature  ;  but  it  may  he  seen  after  spon- 
taneous cure  in  Hodgson's  case,  quoted  on  p. 
334 ;  and  after  the  cure  by  pressure  in  a  pre- 
paration in  St.  George's  Hospital  Museum, 
figured  on  p.  365.  In  the  first  case  of  liga- 
ture of  the  internal  iliac,  by  Dr.  Stevens,  the 
pelvis  was  brought  over  to  this  country  for 
dissection,  the  patient  having  survived  the 
operation  ten  years.  The  account  (by  Prof. 
Owen)  of  the  dissection  may  be  found  in 
Med.-Chir.  Trans.,  vol.  xvi.,  and  there  it  is 
noticed  that  the  aneurism  (which  was  of  the 
tubular  kind)  had  in  the  centre  a  cavity  con- 
taining only  loose  coagula  ;  but  no  circulation 
had  gone  on  through  it. 
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immediately  above  it,  so  that  the  lower 
arch  of  anastomosis  may  be  more  easily 
formed  than  the  upper  ;  or  the  latter  may 
take  the  place  of  both,  the  collaterals 
above  the  ligature  communicating  with 
the  branches  of  the  artery  beyond  the 
aneurism,  as  would  be  the  case  in  an 
aneurism  seated  on  the  common  carotid, 
where  no  branches  intervene  between  the 
ligature  and  the  tumor,  and  usually  in 
the  external  iliac.  In  most  cases,  dissec- 
tion after  a  successful  operation  will  show 
the  artery  obliterated  at  the  seat  of  liga- 
ture and  at  that  of  the  aneurism,  and 
pervious  between  them.1 

The  immediate  effect  of  a  ligature  ap- 
plied to  a  main  trunk  is  of  course  to  sus- 
pend for  the  time  the  supply  of  blood  and 
the  visa  tergo  of  the  heart.  Hence  con- 
gestion of  the  blood  in  the  extremity,  and 
hence  temporary  rise  of  temperature.2 
Another  immediate  and  necessary  effect  of 
the  ligature  is  the  temporary  loss  of  power 
in  the  parts  supplied  by  the  obliterated 
artery.  This  phenomenon  is  not  so  often 
observed  in  men,  since  the  conditions  of 
their  treatment  prevent  any  attempt  at 
movement  of  the  limb  operated  on  ;3  hence 
a  tingling  and  numbness  is  generally  all 
that  is  complained  of ;  but  it  can  easily  be 
verified  on  animals.  Thus,  after  ligature 
of  the  abdominal  aorta  in  a  dog,  the  ani- 
mal will  be  noticed  to  drag  his  hind  legs 
just  as  if  he  had  received  a  severe  injury 
to  the  spine.  Sometimes  in  men,  although 
the  immediate  paralysis  may  pass  unob- 
served, its  effects  will  persist,  and  a  par- 
tial loss  of  motion  in  the  limb  will  be  per- 
manent. Still  more  often  the  nutrition  of 
the  part  is  impaired,  so  that  the  member 
is  thinner,  colder,  and  weaker  than  the 
other.  This  I  have  myself  noticed  in  the 
case  of  the  child  above  referred  to,  in 
whom  the  axillary  artery  had  been  tied. 
When  she  was  last  seen  (more  than  a  year 

1  For  a  collection  of  several  cases  in  which 
the  femoral  artery  was  found  pervious  be- 
tween the  ligature  and  the  aneurism,  see 
Wishart's  Scarpa,  pp.  2(53-4. 

2  See  Dr.  J.  R.  Wood's  case,  in  "Report  of 
Surgical  Practice  of  Bellevue  Hospital,"  N. 
Y.  Journ.  of  Med.,  1858,  p.  239  ;  and  Sir  W. 
Lawrence's,  in  Med.  Chir.  Trans.,  vol.  vi.,  p. 
206.  It  will  be  remarked  in  the  latter  case, 
one  of  ligature  of  the  external  iliac,  that 
though  the  ham  on  the  affected  side  was 
warmer  than  on  the  sound  side,  the  foot  was 
always  colder.  It  .  is  interesting  to  observe 
that  in  experiments  on  animals  this  rise  of 
temperature  does  not  take  place,  the  activity 
of  the  collateral  circulation  preventing  even 
temporary  congestion  (see  Broca,  p.  507). 

3  But  sometimes  slight  and  transient  pa- 
ralysis of  motion  or  sensation  is  observed  (see 
Mr.  Chamberlaine's  case  of  ligature  of  the 
axillary  artery,  Med.  Chir.  Trans.,  vol.  vi., 
p.  131). 


after  the  operation),  the  arm,  although  it 
was  the  right,  was  decidedly  smaller  and 
weaker  than  the  other.  Thus  also  gan- 
grene, from  accidental  exposure  to  cold, 
may  occur  long  afterwards  in  the  toes  in 
cases  where  the  femoral  artery  has  been 
tied,  even  when  no  symptom  of  gangrene 
has  followed  immediately  on  the  opera- 
tion.1 

[A  lad  whose  femoral  and  external  iliac 
arteries  had  been  tied,  the  latter  on  account 
of  secondary  hemorrhage  following  the  first 
operation,  sought  admission  to  Bellevue  Hos- 
pital every  winter  for  several  years,  to  be 
treated  for  small  patches  of  gangrene  involv- 
ing only  the  skin  of  the  leg,  and  caused  by 
the  cold.] 

These  unfavorable  consequences  should 
not  be  lost  sight  of  in  determining  the 
question  of  ligature  or  compression. 
They  depend  in  all  probability  on  a  defec- 
tive development,  either  in  size  or  num- 
ber, of  the  collaterals,  by  which  the 
nutrition  of  the  parts  is  diminished,  the 
conducting  property  of  the  nerves  prob- 
ably suspended,  and  the  irritability  of  the 
muscles  impaired.  Mr.  Liston  thought 
that  the  excessive  development  of  anasto- 
mosing branches  running  in  the  substance 
of  nerves,  such  as  the  comes  nervi  ischia- 
tici,  might  produce  paralysis.  This  seems 
improbable,  but  receives  a  certain  amount 
of  support  from  a  case  related  by  Porta, 
and  from  some  observations  which  he  has 
made  upon  it.2 

Causes  of  death  after  ligature. — The  chief 
dangers  following  the  operation  are  from 
gangrene  and  secondary  hemorrhage,3 
excluding  the  complications  to  which  all 
operations  are  exposed,  and  the  special 

1  A  kind  of  semi-gangrene  is  often  found 
in  limbs  where  the  main  artery  has  been  tied, 
leading  to  a  low  and  obstinate  form  of  ulcera- 
tion. A  patient  was  lately  under  my  care,  in 
whom  the  femoral  artery  had  been  tied  in  the 
groin,  by  Mr.  Smyly.  Two  of  the  toes  had 
mortified,  but  the  sore  had  healed,  and  this 
would  have  given  him  no  inconvenience. 
The  whole  foot  and  leg,  however,  was  col  1 
and  weak,  and  the  skin  prone  to  a  very  ob- 
stinate ulceration,  which  rendered  it  difficult 
for  him  to  earn  his  living.  I  ought  to  say, 
however,  that  he  had  suffered  before  the  ope- 
ration from  some  disease  of  the  skin. 

2  See  Porta,  op.  cit.,  p.  381. 

3  In  the  American  Journal  of  the  Medical 
Sciences,  new  series,  vols,  x.,  xiii.,  xiv.,  xviii., 
xl.,  are  some  excellent  statistical  papers  upon 
the  ligature  of  the  principal  arteries,  viz., 
the  subclavian,  carotid,  femoral,  external, 
internal,  and  common  iliac,  showing  the  pro- 
portion and  causes  of  death  in  each  operation. 
The  former  papers  are  from  the  pen  of  Dr. 
Norris ;  the  last  is  by  Dr.  Stephen  Smith. 
As  they  display  an  amount  of  mortality  after 
these  operations  which  is  probably  not  gene- 
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dangers  which  result  in  tying  individual 
arteries  from  their  anatomical  relations, 

rally  known,  it  may  be  as  well  to  quote  all 
these  statistics  together. 

No.  of  No.  of 

Ligature  of            cases  collected  deatks  Percent. 

Subclavian 69  33  47.8 

Carotid 149  54  36.2 

Femoral 204  50  24.5 

External  iliac     ....  118  33  27.9 

Internal  iliac      ....      7  3  42.8 

Common  iliac      ....     32  25  78.1 

Total      ....  579  198  33.1 

Dr.  Pilz's  and  Dr.  Cutter's  more  recent  and 
fuller  statistics  of  the  ligature  of  the  carotid 
and  external  iliac  arteries,  which  will  be  re- 
ferred to  hereafter,  raise  the  mortality  after 
those  operations  still  higher. 

If  the  reader  will  compare  these  returns 
with  the  most  complete  statistics  hitherto  ob- 
tained of  the  mortality  after  other  surgical 
operations,  as  those  of  amputation  by  Mr. 
Bryant  in  Med.  Chir.  Trans.,  vol.  xlii.,  he 
will  at  onoe  see  that  the  ligature  of  the  main 
artery  of  a  limb  involves  the  gravest  clangers, 
and  is  an  operation  that  should  only  be  un- 
dertaken in  the  face  of  evident  necessity. 
The  above  returns  might  have  been  made 
still  more  unfavorable  by  collecting  the  cases 
of  ligature  of  the  two  largest  arteries — the 
aorta  and  innominate  ;  but  it  was  thought 
better  not  to  include  operations  which  many 
persons  consider  unjustifiable,  and  which  will 
probably  be  soon  banished  from  surgical 
practice. 

By  comparing  Mr.  Bryant's  statistics  of 
amputation,  it  will  be  seen  that  the  ligature 
even  of  the  femoral  artery,  the  lowest  in  this 
list,  is  almost  as  fatal  as  ordinary  amputa- 
tion of  the  thigh  (which  appears  in  those 
statistics  as  being  fatal  in  27.27  per  cent,  of 
cases),  while  most  of  the  others  approach  the 
mortality  of  the  greater  primary  amputa- 
tions. 

These  considerations  show  strongly  the  pro- 
priety of  avoiding  ligature  of  a  large  artery 
whenever  there  is  any  prospect  of  curing  the 
disease  by  any  other  method.  The  table  in 
Porta's  work  (p.  404)  gives  a  similar  conclu- 
sion. It  contains  a  synopsis  of  600  cases, 
and  might  perhaps  have  been  expected  to  be 
somewhat  more  favorable  than  the  above 
statistics  ;  as,  although  it  includes  12  cases 
of  ligature  of  the  aorta  and  innominate 
(which  were  uniformly  fatal),  it  also  com- 
prises 68  of  ligature  of  the  brachial,  an  opera- 
tion which  is  generally  successful.  Still  the 
deaths  are  167,  or  more  than  27  per  cent. ; 
nor  does  it  show  a  much  more  favorable 
average  in  any  operation  except  the  ligature 
of  the  subclavian  and  common  carotid.  The 
difference,  however,  between  Porta's  statistics 
of  these  operations  and  those  of  Norris  de- 
pends, I  have  no  doubt,  merely  on  some  of 
the  published  fatal  cases  having  escaped 
Porta's  investigation.  The  real  averages  are 
probably  more  unfavorable  ;  fatal  cases  having 
remained  unpublished.  At  least  this  con- 
clusion is  supported  both  by  what  we  know 
of  the  nature  of  published  cases,  and  by  the 


and  which  will  he  discussed  in  speaking 
of  the  special  operations.  Gangrene  is 
perhaps  a  more  frequent  cause  of  death 
than  hemorrhage  after  ligature  of  arteries 
in  the  lower  extremity.1  In  the  upper  ex- 
tremity, the  anastomoses  are  so  frequent, 
that  the  parts  are  nearly  in  the  same  con- 
ditions as  in  the  lower  animals,  in  whom 
gangrene  is,  as  we  have  seen,  unknown. 
The  causes  of  gangrene  are,  a  deficiency 
in  number  or  in  extensibility  of  the  col- 
lateral branches,  or  a  want  of  due  care  in 
maintaining  the  temperature  of  the  part 
after  the  operation,  constricting  the  limb 
with  bandages,  or,  finally,  some  injury 
done  to  the  principal  vein  of  the  limb 
during  the  operation.2  Little  can  be  done 


experience  of  English  surgeons  in  the  liga- 
ture of  arteries,  as  shown  in  the  statistics  of 
the  Medical  Times  and  Gazette,  which  will  be 
again  referred  to. 

[Mr.  Holmes,  writing  in  1874  (Lancet,  Dec. 
19,  1874,  p.  860),  claims  that  the  real  aver- 
ages are  now,  on  the  contrary,  much  more 
favorable.  He  collected  from  the  various 
British  Hospitals  337  cases  of  popliteal  or 
femoral  aneurism  ;  of  these,  87  were  treated 
by  ligature,  with  only  13  deaths,  14.94  per 
cent.  Of  these  13  deaths  3  were  caused  by 
secondary  hemorrhage,  2,  or,  perhaps,  3,  by 
gangrene,  and  5  by  hyperemia  or  phlebitis. 

The  use  of  the  catgut  ligature  has  been 
followed  by  still  more  favorable  results. 
Agnew  (Surgery,  p.  889,  1878)  collected  13 
cases  with  only  1  death,  cause  not  given. 
Mr.  Bryant  reported  (Chir.  Soc.  Trans.,  vol. 
xi.,  1878)  14  personal  cases,  Avith  secondary 
hemorrhage,  slight  and  easily  controlled,  in 
only  2  ;  and  I  collected  (Am.  Journ.  Med. 
Sci.,  Jan.  7, 1881)  29  cases  by  New  York  sur- 
geons, with  no  secondary  hemorrhage  and 
with  gangrene  (of  the  foot,  followed  by  re- 
covery) in  only  1.     See  note  on  page  347.] 

1  Of  the  fifty  fatal  cases  of  ligature  of  the 
femoral  artery  in  Norris's  table,  twenty-three 
are  stated  to  have  died  of  gangrene,  and  only 
eight  of  hemorrhage. 

2  That  gangrene  is  often  due  to  injury  of 
the  vein  is  an  opinion  which  Mr.  Syme  has 
strongly  insisted  on  (Principles  of  Surgery, 
1856,  p.  99).  He  even  appears  to  go  so  far 
as  to  allege  this  as  the  only  cause  of  gangrene, 
discrediting  the  received  opinion  (which  has 
just  been  stated  above)  entirely.  But  that 
gangrene  may  occur  when  no  injury  has  been 
done  to  the  vein  is  proved  by  numerous  facts. 
Amongst  others,  a  preparation  exists  in  the 
Museum  of  St.  George's  Hospital,  with  a 
record  of  a'  careful  dissection  by  the  late  Mr. 
Gray,  in  which  the  vein  was  clearly  proved 
to  be  perfectly  healthy  and  uninjured,  yet 
the  patient  died  of  gangrene.  The  vein  has 
also  been  known  to  be  included  in  many  ope- 
rations on  the  femoral  artery  without  any 
symptom  of  gangrene.  John  Hunter  at  first 
purposely  tied  up  the  vein,  and  Roux  has 
confessed  to  having  done  so  accidentally. 
Langeubeck  (Archiv  fur  kl.  Chir.,  vol.  i.,  pt. 
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to  obviate  the  first  cause  of  failure.  It 
may  be  suspected,  in  persons  of  weak  cir- 
culation and  exhausted  by  old  age  or  ex- 
cess, that  in  the  former  case  their  arteries 
may  possibly  not  anastomose  very  freely, 
while  the  latter  class  are  nearly  sure  to 
labor  under  an  atheromatous  condition  of 
the  vessels.  Hence  both  are  bad  subjects 
for  the  ligature  of  an  important  artery; 
but  as  these  operations  are  now  never 
performed  unless  under  circumstances  of 
urgency,  in  which  all  risks  must  be  run, 
a  knowledge  of  the  state  of  the  arteries, 
even  if  it  could  be  certainly  attained, 
would,  after  all,  only  affect  prognosis. 
Much  may,  however,  be  done  to  prevent 
gangrene  b}'  maintaining  the  temperature 
of  the  part.  It  would  seem  at  first  sight 
inconsistent  to  talk  of  the  necessity  of 
keeping  up  the  temperature  in  an  ex- 
tremity in  which,  as  we  have  seen,  it 
has  already  risen  above  the  standard  of 
health.  But  this  contradiction  is  only 
apparent.  The  temperature  of  the  toes 
rises  after  ligature  of  the  femoral  artery, 
not  from  increased  power  in  the  part,  or 
increased  vital  activity,  in  which  case  it 
would  clearly  be  wrong  to  add  fuel  to  the 
fire,  but  from  diminution  of  the  vis  a 
tergo  of  the  heart,  and  consequent  stag- 
nation of  the  blood  in  the  extreme  vessels. 
Expose  the  part  to  cold— the  tissues  will 
contract  upon  and  unload  the  vessels, 
which  will  themselves  also  be  constricted 
by  the  cold — and  the  part  will  not  only  be 
deprived  of  blood,  but  a  powerful  obstacle 
will  be  offered  to  the  weakened  circulation 
by  the  rigid  and  contracted  state  of  the 
vessels  and  the  parts  which  support  them; 
an  obstacle  which  most  probably  will  be 
found  insurmountable.  Hence  the  im- 
portance of  maintaining  the  limb  as  near 
the  natural  temperature  of  the  body  as 
possible.  It  should  not  be  much  warmer, 
since  parts  in  which  the  circulation  is 
imperfect  are  as  little  able  to  resist  heat 
as  cold :  thus  gangrene  has  followed  the 
application  of  hot  salt  or  sand-bags  to  the 
limb.  The  best  application  is  carded 
wool,  which  merely  retains  the  natural 
warmth,  and  has  the  additional  merit  of 
retaining  it  without  requiring  renewal, 

1)  and  Gibson  (Am.  Journ.  of  Med.  Sc,  vol. 
xiii.,  p.  305)  have  both  tied  the  internal  jugu- 
lar vein  and  carotid  artery  in  extirpating 
tumors,  Cooper  of  San  Francisco  (New  York 
Journ.  of  Med.,  1857,  vol.  hi.,  ser.  hi.,  p. 
410)  the  external  iliac  vein  and  artery  in  a 
case  of  aneurism,  with  good  results.  The 
partial  ligature  of  the  vein,  in  which  the 
thread  is  left  like  a  seton  in  the  cavity  of  the 
vessel,  is  much  more  likely  to  be  followed  by 
fatal  effects.  Mr.  Carmichael  and  others 
have  spoken  of  the  occurrence  of  phlebitis 
and  obliteration  of  the  vein,  sometimes  fol- 
lowed by  gangrene,  as  a  consequence  of  in- 
jury to  the  vein  (see  Broca,  p.  479). 


while  it  allows  the  occasional  inspection 
of  the  limb  if  required.  It  is  advisable, 
however,  to  make  such  inspection  only 
rarely,  since  it  cannot  be  done  without 
some  change  of  temperature,  which,  if 
often  repeated,  might  have  a  prejudicial 
effect.  The  wool  should  be  used  in  large 
quantity,  so  as  to  form  a  thick  layer 
around  the  whole  limb,  nearly  as  high  as 
the  seat  of  operation,  and  secured  by  a 
bandage  loosely  twisted  round.  It  will 
be  understood  that  the  limb  should  be 
kept  in  such  a  position  as  to  facilitate  the 
return  of  blood. ' 

The  patient's  diet  and  regimen  should 
not  be  too  rigid.  This  will  of  course  be 
regulated  by  his  previous  habits;  and  the 
same  may  be  said  of  the  exhibition  of 
opium.  In  persons  of  dissipated  lives 
and  nervous  temperaments,  stimulants 
and  moderate  quantities  of  opium  must 
be  allowed;  while  robust  persons,  with 
equable  and  tolerably  strong  pulse  (who, 
however,  are  rarely  the  subjects  of  aneu- 
rism), will  do  better  on  a  nourishing  but 
unstimulating  diet. 

"When  gangrene  has  once  declared  it- 
self, which  usually  occurs  on  the  second 
to  the  fourth  day,2  the  case  becomes 
grave  ;  but  the  prognosis  is  not  hopeless.3 
All  depends  on  the  rapidity  with  which 
the  mortification  advances.  If,  as  is 
sometimes  the  case,  it  shows  itself,  not 
merely  in  the  ends  of  the  toes,  but  simul- 
taneously on  the  dorsum  of  the  foot,  and 
advances  with  rapidity,  no  time  should 
be  lost  in  amputating,  and  the  limb 
should  be  removed  as  near  the  seat  of 
ligature  as  may  be  found  convenient.  It 
is  not  absolutely  necessary  to  operate  at, 
or  above,  the  place  where  the  artery  has 
been  tied.  The  portion  of  the  limb  just 
below  this  spot  is  nourished,  not  from  the 
obliterated  part  of  the  vessel,  but  by  the 
branches  of  a  higher  origin,  so  that  there 
is  no  fear  of  sloughing  of  the  stump. 

When  the  gangrene,  on  the  contrary, 
appears  only  in  a  limited  space,  and  ex- 
tends slowly  in  the  continuity  of  the  limb, 
hope  may  rationally  be  entertained  of 
preserving  the  member.  The  case  must 
be  treated  like  any  other  case  of  gangrene, 
by  local  warmth,  local  and  general  stimu- 

1  Mr.  Guthrie's  favorite  method  for  obviat- 
ing gangrene  was  to  have  the  limb  constantly 
chafed  by  the  attendants. 

2  Although  sometimes  not  till  the  second  or 
third  week  (Porta,  op.  cit.,  p.  393).  In  Dr. 
Hargrave's  case  of  ligature  of  the  common 
iliac  artery  (Dublin,  1865),  gangrene  did  not 
show  itself  till  the  thirty-first  day,  and  was 
hardly  stopped  when  the  patient  died  on  the 
seventy-third  day. 

3  The  mortality  of  gangrene  after  ligature 
of  the  femoral  artery  is  estimated  by  Porta  at 
71  per  cent. 
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lants,  and  opium,  with  due  regard  to  the 
patient's  constitution,  nervous  tempera- 
ment, and  general  symptoms.  I  venture 
to  think  that  the  attempt  to  preserve 
limbs  after  gangrene  the  result  of  liga- 
ture is  not,  generally  speaking,  carried 
far  enough.  The  prognosis  of  amputa- 
tion in  these  circumstances  is  not  very 
favorable  ;  the  cases  closely  resembling 
those  of  secondary  amputation — the  most 
fatal,  according  to  Mr.  Bryant,1  of  all 
classes  of  amputation.2  Suppuration  and 
sloughing  of  the  sac  is  a  kind  of  gangrene, 
and  is  one  of  the  chief  causes  of  death 
after  ligature.  It  sometimes  gives  rise  to 
hemorrhage  ;  but  more  frequently  it  poi- 
sons the  blood,  and  leads  to  death  either 
by  pyaemia,  or  by  that  systemic  infection 
of  which  pyaemia  is  the  local  manifesta- 
tion. 

The  other  cause  of  death,  that  from 
secondary  hemorrhage,  has  been  already 
treated  of  in  the  essay  on  Injuries  of 
the  Vessels,  vol.  L,  p.  463. 3  It  is  more 
common  in  the  upper  extremity,  where 
the  heart  is  near,  the  circulation  powerful, 
and  the  processes  more  rapid,  than  in  the 
lower.  It  is  also  more  to  be  apprehended 
after  ligature  for  aneurism,  when  the 
artery  is  more  likely  to  be  diseased  at  the 
point  operated  on,  than  for  wound,  when 
it  will,  in  all  probability,  be  healthy. 

Besides  these  causes  of  death  after  liga- 
ture, the  operation  sometimes  fails  to 
cure  the  aneurism,  though  the  patient 
survives.  This,  indeed,  is  rare  ;  but  it 
seems  to  occur  in  two  ways.  Either  the 
pulsation  never  disappears  in  the  tumor, 
and  the  latter,  perhaps  after  a  temporary 
check,  continues  growing  in  size,  a,nd  will 
ultimately  burst ;  or  the  aneurism  dimin- 
ishes, becomes  solid  and  undergoes  a  pro- 
cess of  apparent  cure,  but  then,  after  a 
longer  or  snorter  period  of  quiescence,  the 
pulsation  reappears,  sometimes  with  a 
sudden  increase  in  size,  and  the  disease  is 
said  to  recur. 

When  the  ligature  fails  to  abolish  the 
pulsation,  this  depends  again  on  one  of 
two  causes.  The  artery  may  have  con- 
nected with  it  a  "  vas  aberrans,"  by  which 
the  blood  is  brought  directly  down  into 
the  tumor.  Such  was  the  state  of  parts 
in  Sir  C.  Bell's  case  of  ligature  of  the 
femoral  artery.4  This  condition  of  the 
vessels,  however,  will  not  escape  the  at- 
tention of  a  careful  and  well-instructed 


1  Med.-Chir.  Trans.,  vol.  xlii. 

2  Of  forty-nine  cases  of  gangrene  after  liga- 
ture, fourteen  recovered  ;  ten  of  these  with- 
out, and  only  four  after,  amputation  (Porta, 
op.  cit.,  p.  394). 

3  See  also  the  sections  on  ligature  of  indi- 
vidual arteries. 

4  London  Medical  and  Physical  Journal, 
vol.  lvi.,  p.  134. 


operator  ;  and  the  fact  that  tightening  the 
ligature  has  not  its  usual  effect  on  the 
pulsation  of  the  aneurism,  will  show  that 
the  latter  must  either  he  seated  on  some 
other  vessel,  or,  at  any  rate,  must  com- 
municate as  freely  with  another  vessel  as 
with  the  one  tied.  Accordingly  this  other 
vessel  must  be  sought  for  by  careful  dissec- 
tion ;  and  until  it  is  found  the  original  liga- 
ture is  not  to  be  tightened.  If  there  be  a 
vas  aberrans,  the  other  vessel  will  be  at  no 
great  distance,  and  should  be  tied  at  once. 
When  this  has  been  done,  if  pulsation  is 
quite  abolished  in  the  aneurism,  it  will 
perhaps  be  unnecessary  to  tie  the  vessel 
first  exposed  ;  but  it  will  be  more  prudent 
to  leave  the  ligature  (which  has  been 
already  passed)  under  it,  to  be  tied  on  the 
first  symptom  of  returning  pulsation  in 
the  tumor.  These  anatomical  anomalies 
are  so  rare  as  to  be  merely  surgical  curi- 
osities ;  still  they  should  be  borne  in  mind. 
It  more  frequently  occurs  that  the  circu- 
lation through  the  aneurism,  temporarily 
abolished  by  the  ligature,  returns  in  a  few 
hours  or  clays,  and  continues  to  increase 
till  it  reaches  its  previous  force,  and  the 
disease  runs  its  course  apparently  unaffect- 
ed by  the  operation.1  This  accident  must 
he  due  to  the  preternatural  activity  of  the 

1  The  temporary  return  of  pulsation  is  not 
so  uncommon.  Porta  remarks  on  this  head  : 
"Out  of  448  cases  of  aneurism  and  aneu- 
rismal  varix  cured  by  the  Hunterian  opera- 
tion, there  was  in  twenty-five  cases  a  relapse  ; 
that  is  to  say,  a  manifest  reappearance  of 
pulsation  in  the  tumor  ;  but  the  pulsation 
was  temporary,  lasting  from  a  few  weeks  to 
some  months,  and  then  disappearing.  The 
case,  however,  above  related  of  Miloni,  and 
the  two  published  cases  under  the  care  of 
Cooper  and  Roux,  show  that  even  in  the 
thigh  the  anastomosis  may  enlarge  to  such  a 
point  as  to  annul  the  action  of  the  ligature. 
Such  cases  are  fortunately  most  rare.  Relapse 
would  occur  much  more  frequently  in  the 
neck  and  elbow,  where  the  anastomoses  are 
naturally  so  ample  and  direct,  were  it  not 
that  the  aneurism,  however  small,  already 
contains  some  clot ;  and  the  blood,  directly 
on  the  application  of  the  ligature,  being  re- 
duced for  some  days  to  the  minimum  of  move- 
ment in  the  trunk  operated  on,  ceases  during 
that  time  to  feed  the  tumor  and  the  aneuris- 
mal  artery,  so  allowing  the  obliteration  of 
both  by  fresh  clot"  (op.  cit.,  p.  3S5).  The 
three  cases  referred  to  will  be  found  in  Porta,  p. 
p.  378;  Brit,  and  For.  Med.-Chir.  Rev.,  vol.  vi., 
p  67  ;  Bolletino  di  Bologna,  an.  xiii.,  series 
2,  vol.  xi.,  p.  185.  Another  case,  which 
illustrates  the  return  of  circulation  after  liga- 
ture, occurred  in  Mr.  Stanley's  practice.  He 
tied  the  posterior  tibial  artery  low  down  in 
the  leg  for  wound,  using  two  ligatures  at 
some  distance  from  the  opening.  Hemorrhage 
continued  ;  and  he  had  to  place  other  threads 
closer  to  the  hole  in  the  artery  (Ormerod, 
Clinical  Collections,  p.  151). 
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collateral  circulation  ;  and  it  is  one  which 
it  is  difficult  to  meet  with  appropriate 
treatment.  In  the  first  place,  it  seems 
reasonable  that  nothing  should  he  done 
until  the  limb  appears  beyond  the  risk  of 
gangrene,  and  uutil  the  pulsation  is  plain- 
ly permanent ;  and  this  cannot  be  said  to 
be  the  case  until  the  tumor  has  been  pul-  | 
sating  very  distinctly  for  some  months, 
and  the  pulsation  shows  no  tendency  to 
abate.  It  should  always  be  borne  in  mind 
that  a  slight  modulatory  pulsation  in  an 
aneurism  on  the  second  or  third  day 
after  ligature  is  a  very  usual  phenomenon, 
and  so  far  from  being  of  evil  augury,  is 
considered  by  many  authors  to  be  a  favor- 
able sign,  rendering  it  more  probable  that  j 
laminated  clot  will  form.  It  is  assumed  I 
that,  previous  to  the  original  operation, 
compression  of  the  artery  above  the  tumor  \ 
has  either  been  tried  and  failed,  or  was 
contra-indicated.  Hence  it  will  be  prob- 
ably useless  to  recur  to  that  method. 
Direct  pressure,  or  genuflexion,  or  forcible 
flexion  of  the  elbow  if  the  aneurism  be 
in  the  forearm,  with  appropriate  bandag- 
ing of  the  limb,  will  of  course  be  tried. 
When  these  measures  fail,  two  courses  are 
open — either  to  tie  the  artery  lower  down, 
between  the  ligature  and  the  aneurism,  or 
to  perform  the  old  operation  of  opening 
the  sac  and  tying  the  arter}-  as  it  enters 
and  leaves  it.  As  a  general  rule,  the  for- 
mer method  will  be  preferable  in  the  lower 
extremity,  the  latter  in  the  upper.  [Mr. 
Annandale's  and  Dr.  Hutchison's  cases 
(page  341)  show  that  the  old  operation  of 
opening  the  sac  can  be  successfully  em- 
ployed also  in  the  lower  extremity.]  Or 
if  the.  surgeon  has  sufficient  confidence  in 
such  measures,  he  may  resort  to  galvano- 
puncture,  or  to  the  injection  of  perchloride 
of  iron  (see  below,  the  sections  which  treat 
of  these  methods  of  curing  aneurism). 
The  ligature  of  the  main  trunk  above  the 
original  seat  of  operation  has  been  tried, 
but  it  appears  to  be  contra-indicated  both 
by  theory  and  practice. ' 

The  recurrence  of  aneurism  is,  however, 
usually  observed  at  a  later  period,  after 
the  persistence  of  the  apparent  cure  for 
weeks  or  months.  This  was  the  case  with 
a  patient  of  Mr.  Spence,  of  Edinburgh,  in 
whom  the  aneurism  was  afterwards  cured 
by  genuflexion.  The  case  will  be  found 
quoted  lower  down.  It  does  not  appear 
that  the  cure  was  ever  a  sound  one  after 
the  ligature  ;  and  the  pulsation  in  the 
aneurism  was  never  abolished,  though  on 

1  As  to  the  three  cases  mentioned  in  the 
previous  note  :  in  Sir  Astley  Cooper's  case 
the  artery  was  tied  close  above  the  sac  suc- 
cessfully ;  in  Porta's  case  the  external  iliac 
was  tied,  but  the  patient  died  of  the  opera- 
tion ;  in  Roux's  case  no  treatment  seems  to 
have  been  adopted. 


the  patient's  first  discharge  it  had  been 
reduced  to  a  line  which  was  thought  not 
to  be  more  extensive  than  that  of  the 
popliteal  on  the  other  side.  Cases  such 
as  this  fail  from  the  faulty  formation  of 
the  clot.  The  sac  is  filled,  not  with  lami- 
nated coagulum,  but  in  part,  at  least, 
with  mere  soft  clots  ;  and  these  clots  in 
the  course  of  time  soften  and  yield  to  the 
force  of  the  circulation,  or  pass  into  its 
current.  When  this  is  the  case,  the  affair 
becomes  even  more  grave  than  when  the 
disease  recurs  from  the  causes  mentioned 
in  the  last  paragraph,  since  the  too  rapid 
development  of  the  collaterals  is,  after  all, 
rather  a  phenomenon  of  over  vitality  than 
otherwise  ;  while,  on  the  contrary,  this 
indisposition  of  the  blood  to  form  lami- 
nated coagula  under  the  usual  conditions, 
appears  to  testify  to  some  profound  altera- 
tion in  the  vital  fluid  itself.  The  progno- 
sis, therefore,  will  be  worse  than  in  the 
latter  case  ;  but  the  treatment  must  be  the 
same,  since  no  more  radical  measures  are 
at  hand  except  amputation  ;  and  to  this 
no  judicious  surgeon  will  have  recourse 
until  he  is  clearly  certain  that  no  other' 
course  is  open.  When,  however,  the  liga- 
ture has  certainly  failed,  and  the  case 
seems  otherwise  hopeless,  no  good  can  be 
expected  from  delaying  amputation. 

[Mr.  Annandale's  second  case  (p.  341)  is 
an  instance  of  another  cause  of  recur- 
rence, viz.,  rupture  of  the  sac  after  it  has 
shrunk  and  become  apparently  cured.] 

Such  are  the  causes  of  failure,  and  the 
methods,  at  the  best  very  uncertain  of 
success,  by  which  the}'  may  be  met.  But 
in  the  great  majority  of  cases  in  which  the 
patient*  survives  the  operation,  matters 
progress  quite  otherwise.  The  ligature, 
after  a  certain  length  of  time  (which 
varies,  generally  between  about  ten  days 
and  a  month,  according  to  the  size  of  the 
vessel,  the  neatness  with  which  it  has 
been  separated  from  contiguous  parts, 
and  the  rapidity  of  vital  changes  in  the 
patient  operated  on),  cuts  through  the 
artery,  and  comes  away  with  the  dis- 
charge. The  wound  then  heals,  the  di- 
vided ends  of  the  arteiy  reunite,  and  the 
whole  of  the  obliterated  portion  of  the 
vessel  degenerates  into  a  fibrous  cord. 
The  tumor,  at  the  same  time,  consolidates 
more  or  less  rapidly  ;  the  undulating 
movement,  which  was  perceptible  in  it  at 
first,  disappearing  as  the  deposition  of 
laminated  coagulum  advances,  until  at 
length  the  whole  is  consolidated,  and  then 
begins  to  shrink.  Finally,  as  after  the 
spontaneous  cure,  a  small  hard  tumor 
remains,  like  a  walnut,  which,  if  cut  into, 
displays  a  structure  something  like  that 
of  an  onion.  With  the  exception  of  the 
obliteration  of  the  artery  at  these  two 
points  (for  the  persistence  of  circulation 
through  or  past  the  aneurism  is  rare),  and 
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the  consequent  development  of  collaterals, 
everything  in  the  limb  is  natural.  In 
other  oases,  the  weakness  and  faults  of 
nutrition,  which  always  attend  at  first 
upon  the  ligature  of  the  main  trunk  of  a 
limb,  persist,  and  occasion  atrophy  of  the 
muscles,  fatty  degeneration,  etc. 

Having  discussed  the  mode  of  action 
and  the  effects  of  a  ligature  applied  to  the 
main  artery  of  the  limb  above  the  sac  of 
an  aneurism,  as  Hunter  directed,  it  is 
perhaps  necessary  for  me  to  express  an 
opinion  as  to  the  cases  in  which  this  plan 
is  indicated.  The  best  formula?,  I  think, 
would  be  as  follows  : — 

1.  It  is  indicated  whenever  the  aneu- 
rism (which  must  always  be  supposed  to 
be  in  an  active  condition,  and  advancing, 
or  threatening  to  advance)  is  situated 
upon  an  artery  inaccessible  to  pressure, 
but  which  will  allow  a  ligature  to  be  put 
round  it  without  excessive  danger,  and 
with  a  sufficient  space  between  the  part 
tied  and  the  tumor.  Of  these  conditions 
the  iliac  and  carotid  arteries  furnish  the 
best  examples. 

2.  When  in  an  aneurism  differently 
situated,  the  patient,  from  nervous  irrita- 
bility, drunkenness,  or  any  other  cause,  is 
intolerant  of  more  gradual  methods,  such 
as  pressure,  genuflexion,  etc' 

3.  When  these  methods  have  been 
tried  and  failed. 

4.  When  an  aneurism  has  burst  into 
one  of  the  internal  cavities  of  the  body, 
e.  g.,  a  popliteal  aneurism  into  the  knee- 
joint. 

For  a  very  interesting  example  of  cure  by 
ligature  of  the  femoral,  even  after  this  for- 
midable complication,  the  reader  is  referred 
to  a  case  which  occurred  at  the  Middlesex 
Hospital,  under  the  care  of  Mr.  Moore,  and 
which  will  be  found  reported  in  the  British 
Medical  Journal,  1859,  p.  489. 

5.  When  the  rupture  has  taken  place 
subcutaneously,  amputation  or  the  liga- 
ture is  generally  indicated  ;  still,  in  some 
of  the  less  grave  cases,  it  may  be  possible 
to  obtain  a  cure  by  compression,  but  the 
attempt  should  not  be  too  long  persisted 
in  ;  while,  if  the  symptoms  are  urgent, 
or  if  gangrene  have  commenced,  amputa- 
tion is  the  only  resource.2 

1  Such  intolerance  must  not,  however,  he 
too  hastily  admitted.  Almost  every  person 
of  ordinary  good  sense,  and  even  of  less  than 
ordinary  resolution,  may  be  educated,  by  the 
gradual  and  transient  use  of  digital  pressure 
first,  and  the  pressure  of  instruments  after- 
wards, to  bear  the  amount  and  duration  of 
compression  which  is  requisite. 

2  The  subject  of  rupture  of  aneurism  has 
been  referred  to  above  (p.  323).  A  paper  by 
Samuel  Cooper  in  the  Med.-Chir.  Trans.,  vol. 
xvi.,  will  repay  perusal.     He  points  out  that 


Internal  aneurism  does  not  absolutely 
contra-indicate  the  operation,  although  it 
is  a  most  powerful  motive  for  avoiding  it 
unless  it  is  believed  necessary  for  the  im- 
mediate preservation  of  life.  Dr.  Crisp 
(op.  cit.,  p.  ISO)  says  that  several  cases 
are  recorded  where  persons  with  aneurism 
of  the  thoracic  aorta  have  survived  the 
operation.  But,  in  one  celebrated  case, 
the  patient  died  on  the  table,  from  rup- 
ture of  an  internal  aneurism,  just  as  the 
operation  was  being  begun.  This  acci- 
dent would  now  probably  have  been 
avoided  by  the  quietness  and  absence  of 
agitation  produced  by  anaesthesia. 

Contra-indications  to  ligature. — The  late 
Mr.  Aston  Key  has  declared  that,  in  his 
opinion,  "the  only  circumstance  that 
ought  to  deter  a  surgeon  from  putting  a 
ligature  around  any  artery  in  the  human 
body  (not  excepting  the  aorta)  is,  the 
uniform  cessation  of  circulation  in  the 
parts  below  the  ligature.'"  But  if  we  re- 
gard the  preservation  of  the  patient's  life 
as  the  ultimate  end  of  all  operations,  we 
must  surely  allow  that  any  proceeding 
which  is  uniformly  followed  by  death  is 
unjustifiable,  by  whatever  cause  or  causes 
death  may  have  been  produced;  and,  still 
more  clearly  so,  if  the  disease  for  which 
the  operation  has  been  undertaken  has 
been  known  to  be  cured  by  other  means. 
To  both  these  objections  the  operations 
for  securing  the  aorta  and  innominate 
artery  are  fairly  liable.  On  the  first  head, 
it  may  indeed  be  urged  that  the  number 
of  cases  of  ligature  is  as  yet  insufficient 
to  allow  of  our  asserting  that  these  ope- 
rations are  uniformly  fatal.  This  is  a 
point  which  must  be  left  to  the  judgment 
of  those  who  may  be  called  upon  to  de- 
cide on  the  treatment  of  a  case  of  this 
nature  ;  but  on  the  second  head  there  is 
no  doubt.  Aneurisms  at  the  root  of  the 
neck  and  in  the  belly  have  often  yielded 

the  pain  is  not  always  severe,  that  the  shape 
of  the  tumor  may  be  not  much  altered,  and 
that,  beyond  a  little  purple  discoloration,  no 
trace  of  ecchymosis  may  be  noticed.  In  these 
cases  he  is  inclined  to  lay  great  stress  upon 
the  persistence  of  bruit,  combined  with  the 
absence  or  gradual  disappearance  of  pulsa- 
tion, and  a  sudden  fall  in  the  temperature  of 
the  limb.  Mr.  Poland's  paper,  in  Guy's 
Hospital  Reports,  3d  series,  vol.  vi.,  contains 
notes  of  42  cases  in  which  the  sac  of  a  popli- 
teal aneurism  burst,  and  of  the  result  of  the 
treatment.  In  2  no  treatment  was  adopted  ; 
in  1  of  these  the  tumor  burst  externally,  but 
the  patient  survived  the  bleeding  and  re- 
covered. In  24  compression  was  used,  which 
succeeded  in  2  cases.  In  16  the  femoral 
artery  was  tied  :  10  recovered  without,  and  2 
after,  amputation  ;  4  died — 3  of  gangrene,  1 
after  amputation  on  account  of  suppuration 
of  the  sac. 

1  Med.-Chir.  Trans.,  vol.  xiii.,  p.  8. 
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to  medical  treatment  or  undergone  spon- 
taneous cure,  while  they  have  as  yet 
never  been  cured  by  operation,  except  in 
one  instance  of  traumatic  aneurism,  for 
which  the  innominate  was  tied.  So  that, 
if  ligature  be  used  at  all  in  these  aneu- 
risms, it  should  only  be  as  a  last  resort, 
when  they  have  burst  or  are  on  the  point 
of  bursting,  or  when  they  are  increasing 
under  the  best  medical  treatment  which 
can  be  procured.1  [This  opinion  appa- 
rently is  not  intended  to  include  the  treat- 
ment of  aneurism  at  the  root  of  the  neck 
by  distal  ligature.  Mr.  Holmes,  Mr. 
Heath,  and  others  have  recently  relieved 
aneurism  of  the  arch  of  the  aorta  b}r  ty- 
ing the  left  carotid,  and  in  several  cases 
the  treatment  of  supposed  aneurism  of 
the  innominate  b}'  ligature  of  the  carotid 
or  subclavian,  or  of  both,  has  been  fol- 
lowed by  cure  or  by  marked  relief  of 
symptoms.  See  p.  421.]  Again,  the  lig- 
ature should  never  be  applied  to  any  ar- 
ter}-  which  is  so  situated  as  to  admit  of 
compression,  unless  that  treatment  has 
been  tried  and  failed,  or  is  contra-indi- 
cated by  some  peculiarity  in  the  case. 
Nor  should  the  ligature  be  used  in  cases 
of  recent  traumatic  aneurism,  particularly 
when  caused  by  fracture,  without  a  pre- 
vious trial  of  the  resources  of  nature,  aided 
by  such  means  as  rest,  position,  careful 
bandaging,  and  pressure  direct  and  indi- 
rect. Such  cases,  as  we  shall  see,  are 
peculiarly  likely  to  undergo  spontaneous 
cure.  Nor  should  the  ligature  be  used  if 
the  heart  or  a  great  part  of  the  arterial 
system  is  diseased.  In  such  cases  digital 
compression  is  the  most  appropriateand 
safest  treatment. 


Acupressure  and  Temporary 
Ligature. 

This  seems  the  most  appropriate  place 
to  notice  the  proposals  which  have  been 
made  to  treat  aneurism  by  the  temporary 

1  In  such  a  case  as  the  one  in  which  Sir  A. 
Cooper  tied  the  aorta,  viz.,  when  the  aneurism 
had  opened  externally,  we  may  allow  that 
the  operation  was  the  only  conceivable  means 
of  giving  the  patient  a  chance  for  his  life,  and 
was  equally  creditable  to  the  boldness  and 
dexterity  of  the  surgeon.  If  it  be  objected 
that  the  rules  laid  down  in  the  text  would 
prevent  operations  in  the  root  of  the  neck 
altogether,  since,  unless  the  artery  is  tied 
early,  it  will  be  out  of  reach — I  would  reply, 
that  this  argument  would  show  the  ligature 
of  the  innominate  to  be  an  unjustifiable  pro- 
ceeding ;  for  in  an  early  stage  of  aneurism  at 
the  root  of  the  neck,  the  patient  has  some 
chance  of  spontaneous  cure,  and  a  good 
chance  of  surviving  a  tolerably  long  period, 
while  after  the  operation  his  life  will,  in  all 
probability,  be  reckoned  by  hours. 


application  of  compression  to  the  trunk 
of  the  vessel  affected.  These  proposals, 
it  is  true,  have  not  hitherto  come  to  much; 
but  since  Sir  J.  Simpson's  suggestion  of 
acupressure  has  been  so  generally  adopt- 
ed, compression  of  the  trunk  in  this  way 
has  occasionally  been  successful,  and  this 
has  led  to  a  revival  in  other  forms  of  the 
temporary  ligature,  which  proved  unsuc- 
cessful in  the  hands  of  Scarpa,  Clive,  Sir 
P.  Crampton,  and  the  other  surgeons 
mentioned  by  Mr.  South  (Trans.  of~Che- 
lius's  System  of  Surgerv,  vol.  ii.,  pp.  218, 
222). 

A  successful  instance  of  the  application  of 
acupressure  to  the  cure  of  a  small  traumatic 
aneurism  in  the  ham  (probably  formed  on  oue 
of  the  sural  arteries)  is  referred  to  by  Mr.  H. 
Lee,  in  the  St.  George's  Hospital  Reports,  vol. 
iii.,  p.  33.  Dr.  Cheever  has  recorded  in  the 
Boston  Med.  Journ.,  Oct.  17,  1S67,  a  case  in 
which  he  applied  acupressure  successfully  to 
the  femoral  artery  in  popliteal  aneurism  ;  but 
the  case  was  not  cured  in  any  shorter  time 
than  it  would  have  been  by  ligature,  and  the 
patient  seems  to  have  run  just  as  much  risk 
— the  artery  having  been  freely  exposed,  and 
apparently  somewhat  roughly  handled. 

Prof.  Porter  treated  a  case  of  subclavian 
aneurism  unsuccessfully  by  acupressure  of 
the  axillary  on  the  distal  side  of  the  tumor. 
The  man  died  not  very  long  afterwards,  and 
the  vessel  was  found  Tiot  completely  occluded, 
but  narrowed.  (Dublin  Quarterly  Journal, 
Nov.  1867.) 

Numerous  contrivances  for  the  tempo- 
rary  occlusion  of  divided  or  exposed  arte- 
ries have  been  introduced. 

One  of  the  neatest  appears  to  be  that 
recommended  by  Dr.  Gr.  H.  Porter,1  which 
bears  some  resemblance  to  an  instrument 
devised  by  Sir  P.  Crampton  and  described  in 
the  passage  of  South's  Chelius,  above  referred 
to,  except  that  the  agent  of  compression  is 
silver  wire.  This  is  passed  under  the  artery 
with  an  aneurism-needle,  and  is  attached  to 
a  small  frame  made  of  bent  wire,  and  pro- 
vided with  a  ring.  The  wire  is  drawn  through 
the  ring  tight  enough  to  stop  the  circulation, 
and  is  then  fixed  by  twisting  it  round  the 
ring.  When  the  desired  effect  has  been  pro- 
duced, it  can  be  at  once  removed.2 

[Prof.  Porter  compressed  the  innominate  for 
three  days  with  an  instrument  which  Mr. 
Holmes  (Lecture,  in  Lancet,  Nov.  16,  1872, 
p.  699)  describes  as  resembling  a  small 
lithotrite.  The  patient  died  of  hemorrhage 
from  the  vessel  at  the  compressed  point  on 

1  Dublin  Quarterly  Journal,  1868.  This 
instrument  was  used  for  temporary  deligation 
of  the  abdominal  aorta  by  Dr.  W.  Stokes, 
Jun.     See  the  same  Journal  for  Aug.,  1869. 

2  For  other  methods  of  making  temporary 
compression  on  exposed  arteries,  see  the  au- 
thorities quoted  in  the  Biennial  Retrospect  of 
the  New  Syd.  Soc,  1867-8,  p.  214. 
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the  tenth  day.  With  a  modified  form  of  the 
same  instrument,  Mr.  Robert  Persse  White 
(Dublin  Med.  Press,  Nov.  24,  1875  ;  quoted 
by  Prof.  Van  Buren  in  his  Report  on  Aneu- 
rism in  Trans.  Internat.  Med.  Congress, 
Phila.,  1876)  compressed  the  external  iliac 
for  162  hours,  and  cured  an  inguinal  aneu- 
rism. In  Mr.  Stokes's  case,  referred  to  in 
the  note  to  the  preceding  paragraph,  Mr. 
Holmes  says  the  aorta  was  so  firmly  closed 
after  pressure  with  Prof.  Porter's  instrument 
for  a  few  hours  that  water  could  not  be  forced 
through  it  after  death.  The  patient  died  of 
peritonitis.  Mr.  Bickersteth  (Holmes,  loc. 
cit.)  compressed  the  innominate  by  means  of 
a  lead  wire  drawn  loosely  around  it ;  the  im- 
pulse of  the  blood  caused  the  wire  to  break 
on  the  second  day.  A  ligature  was  then  ap- 
plied, and  the  patient  died  of  hemorrhage  on  I 


the  sixth  day.  Mir.  McGill,  of  Leeds  (Med.- 
Chirurg.  Trans.,  vol.  lviii.,  1875,  p.  337) 
compressed  the  first  portion  of  the  left  sub- 
clavian with  torsion  forceps.  At  the  expira- 
tion of  9£  hours  the  tumor — an  aneurism  of 
the  third  part  of  the  subclavian,  was  solid 
and  pulseless,  and  the  instrument  was  re- 
moved. The  pleural  cavity  had  been  acci- 
dentally opened  in  the  course  of  the  opera- 
tion, and  the  patient  died  on  the  sixth  day 
in  consequence.  The  aneurism  was  found 
filled  with  a  firm  clot,  and  the  artery  was 
patent  and  uninjured  at  the  point  of  com- 
pression. Mr.  Dix  (British  Med.  Journal, 
Oct.  30,  1875,  p.  551)  cured  an  aneurism  of 
the  carotid  and  another  of  the  femoral  by 
passing  a  wire  under  the  vessel,  bringing 
both  ends  out  through  the  tissues  beside  the 
wound   and  twisting  them   over   a   piece   of 


Fig.  321. 


Dr.  Speir's  artery  constrictor.     1.  An  artery  taken  up  by  the  constrictor.     2.  Artery  constricted.     3.  Effects  of 
constriction  upon  vessel.     4.  As  seen  when  laid  open. 


cork  tightly  enough  to  almost  arrest  pulsa- 
tion. The  incision  was  then  closed  for  pri- 
mary union.  The  wire  was  tightened  on  the 
third  day,  and  removed  on  the  fifth  or  sixth. 
Dr.  B.  Howard  (Trans.  Am.  Med.  Assoc., 
1870,  p.  501)  recommended  a  ligature '  of 
silver  wire  drawn  tightly  enough  almost  to 
arrest  pulsation,  both  ends  to  be  cut  short, 
and  the  wound  closed.  Mr.  Holmes  used  the 
silver  ligature  in  this  manner  successfully  in 
a  case  of  femoral  aneurism,  but  speaks  doubt- 
fully of  its  safety,  and  a  perusal  of  Howard's 
experiments  does  not  inspire  confidence  in  it. 
Dix's  method  seems  to  be  preferable.  Dr.  S. 
Fleet  Speir,  of  Brooklyn  (N.  Y.  Med.  Record, 
1873,  p.  102)  has  successfully  used,  in  seve- 
ral amputations,  and  at  least  once  upon  the 
carotid  in  continuity,  a  so-called  "  artery 
constrictor"  (fig.  321)  of  his  own  invention, 
by  means  of  which  the  inner  and  middle 
coats  of  the  vessel  are  divided  and  curled  in, 
while  the  outer  one  is  left  unbroken.  The 
instrument  is  immediately  removed  and  the 
wound  closed.] 


Further  experience,  however,  is  neces- 
sary to  show  Avhether  these  plans  have 
any  real  superiority  over  the  ligature  used 
in  the  ordinary  way. 

[Prof.  Van  Buren  (loc.  cit.)  expressed  the 
opinion  that,  if  the  carbolized  catgut  ligature 
should  prove  unreliable,  Speir's  constrictor 
and  the  use  of  silver  wire  "  hold  out  the  best 
remaining  promise  of  occluding  an  artery 
without  dividing  its  coats."  No  further 
experience  with  either  of  these  two  methods 
has  been  published,  so  far  as  I  know,  while 
testimony  has  accumulated  rapidly  in  favor 
of  catgut.  The  preference,  therefore,  must 
still  be  given  to  the  latter,  and  it  seems  to 
be  justified  theoretically  as  well  as  clinically, 
for  its  presence  is  tolerated  even  better  than 
that  of  silver,  and  the  constrictor  has  been 
used  too  rarely  upon  vessels  in  continuity  to 
make  us  willing  to  dispense  with  the  support 
given  by  the  catgut  to  the  divided  coats  of 
the  artery  during  the  first  few  days.  Prac- 
tically, the  "  constrictor"  seems  to  be  a  mod- 
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1fication  of  the  temporary  silk  ligature,  and  ' 
it  does  not  appear  that  its  action  upon  the 
vessel  differs  materially  from  that  of  the  other,  I 
or  that  the   invagination  of  the  inner    and  I 
middle  coats  produced  by  it  could  always  be 
depended  upon  to  prevent  hemorrhage  from  a 
large  artery.    Mr.  Bryant  says  of  it  (Practice 
of  Surgery,  3d  Am.  ed.,  p.  327)  :     "I  have 
tested  this  instrument  on  the  living,  and  have  j 
made  a  large  number  of  experiments  on  the 
dead,  and  find  it  does  all  that  Dr.  Speir  as- 
serts.   I  believe  it  to  be  of  value  for  obstruct- 
ing arteries  iu  continuity,  as  it  does  for  such 
precisely  what  torsion  does  for  divided  ves- 
sels."    I  notice,  however,  that  he  still  uses 
the  ligature.] 

Brasdor's  operation  will  be  discussed 
along  with,  the  treatment  of  aneurism  in 
the  neck,  where  it  is  chiefly,  if  not  solely, 
employed. 


Treatment  by  Instrumental 
Compression. 

The  treatment  of  aneurism  by  compres- 
sion is  a  practice  of  almost  as  old  a  date 
as  that  by  ligature  ;'  but,  like  it,  had  fallen 
out  of  use  from  certain  imperfections  in 
its  details,  until  it  was  taken  up  again, 
improved,  and  fitted  for  practical  use  by 
modern  surgeons.  The  old  treatment 
consisted  in  the  application  of  continuous 
pressure  either  to  the  sac,  to  the  artery 
above  it,  or  to  both  ;  and  the  cause  of  its 
frequent  failure,  or  rather  of  the  great 
rarity  of  its  success  in  the  hands  of  the 
ancient  surgeons,  arose  from  their  igno- 
rance of  the  natural  process,  as  we  have 
above  attempted  to  describe  it,  which 
effects  the  cure  of  aneurisms.  aSTot  being 
aware  that  the  deposition  of  laminated 
clot,  when  once  begun,  would  go  on,  under 
favorable  circumstances,  to  the  entire  ob- 
literation of  the  sac  in  almost  every  case, 
and  that,  for  the  commencement  of  that 
coagulation,  only  a  moderate  check  to  the 
circulation  would  suffice,  they  always 
aimed  at  suppressing  the  circulation 
through  the  aneurism  altogether,2  and  if 

1  Heister  is  said  to  have  been  the  earliest 
author  who  recommended  pressure  in  the 
cure  of  aneurism,  and  Guattani  the  first  sur- 
geon who  used  it  with  success  ;  but  this  was 
direct  pressure.  See  Bellingham,  On  Aneu- 
rism. 

2  It  may  be  interesting  to"  recall  Hunter's 
case:  "The  aneurism  was  in  the  femoral 
artery,  and  the  swelling  appeared  upon  the 
anterior  part  of  the  thigh,  a  little  above  the 
middle,  extending  upwards  nearly  to  Pou- 
part's  ligament.  An  attempt  was  made,  by 
compressing  the  artery  above  the  tumor  by 
means  of  an  instrument  somewhat  resembling 
a  steel  truss,  to  give  the  blood  in  the  sac  a 
chance  of  coagulating,  and  by  that  means 
put   a  stop  to  the  progress  of  the  disease. 


possible  bringing  the  sides  of  the  sac  into 
contact.  It  was  therefore  necessary,  in 
their  opinion,  to  use  such  an  amount  of 
pressure  as  could  hardly  be  tolerated  by 
any  one  of  ordinary  sensitiveness,  and 
which,  even  if  borne  by  the  patient,  was 
pretty  sure  to  produce  sloughing.  It  was 
from  a  similar  ignorance  of  the  curative 
powers  of  nature,  and  of  the  ease  with 
which  the  nice  balance  between  the  force 
of  the  circulation  and  the  reaction  of  the 
arterial  walls  may  be  restored,  that  the 
Hunterian  operation,  which  had  been 
recommended  by  the  Greek  and  Arabian 
writers  (whether  practised  or  not,  is 
another  question),  fell  out  of  notice  till 
that  great  surgeon  re-invented  it.  Thus, 
in  reading  accounts  of  Guattani's  cases, 
and  of  others  in  which  the  old  surgeons 
attempted  to  cure  aneurism  by  compres- 
sion, we  are  at  once  struck  by  the  fact, 
that  the  pressure  was  always  either  too 
severe  or  applied  to  the  wrong  part,  and 
often  both.  For  as  they  thought  that  the 
principal  point  was  to  exclude  the  blood 
from  the  sac,  of  course  the  chief  means  of 
doing  so  was  to  empty  the  sac  by  direct 
pressure.  When  this  was  impossible,  the 
next  thing  was  to  compress  the  artery 
above  so  firmly  that  no  blood  could  pass. 
The  modern  system  of  gradual  and  par- 
tial compression1  is  entirely  different  in 
principle,  and  is  a  strict  imitation  of  the 
process  of  spontaneous  cure.  We  have 
seen  that  when  an  aneurism  is  cured 
spontaneously,  it  is  in  consequence  of  the 
circulation  having  received  some  partial 
check,  by  which  laminated  coagulum  is 
deposited  within  the  sac.  Just  so  in  the 
cure  of  aneurism  by  this  method  of  com- 
pression. It  is  merely  necessary  to  lessen 
the  force  of  the  circulation  through  the 
aneurism  during  some  considerable  part 
of  each  day,  and  then  usually  in  a  few 
days,  but  sometimes  not  till  the  end  of 
several  weeks,  it  will  be  noticed  that  the 
oedema  and  venous  congestion  have  quick- 
ly subsided,  and  that  pulsation  is  dimin- 

But,  from  the  pain  which  it  occasioned,  every 
attempt  to  make  a  permanent  compression  on 
the  artery  proved  ineffectual."  He  then  pro- 
ceeds to  describe  the  progress  of  the  case,  the 
aneurism  undergoing  a  spontaneous  cure. 
(Hunter's  Works,  vol.  hi.,  p.  602.)  The 
pressure  appears  to  have  been  applied  too 
strongly,  too  constantly,  and  too  much  in 
one  place.  Yet  Hunter  was  fully  aware  that 
the  cure  of  aneurism  was  quite  compatible 
with  the  persistence  of  circulation.  Much 
more  would  surgeons  who  thought  it  neces- 
sary altogether  to  abolish  the  circulation  fall 
into  such  errors. 

1  The  other  and  still  more  modern  method 
of  total  compression  during  a  few  hours  un- 
der chloroform  [or  ether]  will  be  spoken  of 
afterwards.  It  was  of  course  impracticable 
before  the  introduction  of  anaesthetics. 
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ishing  in  the  tumor,  that  its  contents  are 
more  solid  (which  may  be  known  by  its 
varying  less  in  size  according  as  the  blood 
is  snut  off  or  let  in  from  the  artery  when 
the  linger  is  pressed  on  it),  and  tnat  the 
anastomosing  branches  are  increasing  so 
as  to  be  felt  pulsating.  When  these 
signs  are  present,  we  may  be  pretty  sure 
that  the  cure  of  the  aneurism  is  not  far 
distant. 

It  would  be  wrong  to  pass  over  in  silence 
the  history  of  this  method,  although  the 
length  to  which  this  essay  necessarily  ex- 
tends prevents  me  from  saying  more  than 
a  very  few  words  on  the  part  played  by 
the  Irish  surgeons  in  introducing  the 
treatment  of  aneurism  by  compression, 
and  on  the  gratifying  success  which  has 
attended  that  treatment. 

It  has  been  noticed  above  that  Hunter 
treated  a  case  of  femoral  aneurism  by  com- 
pression on  the  artery  between  the  tumor  and 
the  heart  (indirect  pressure)  ;  and  the  same 
plan  was  adopted  by  Sir  W.  Blizard,1  and  is 
strongly  advocated  by  Mr.  Freer  ;2  but  the 
latter  surgeon,  and  probably  all  who  preceded 
those  of  the  Irish  school,  unless  Hunter  be  an 
exception,  thought  that  pressure  was  to  act 
by  obliterating  the  artery.  The  pain  was 
very  great,  in  consequence  of  the  assumed 
necessity  of  making  very  firm  pressure  always 
in  the  same  spot ;  nevertheless,  some  few 
cures  were  obtained  under  the  care  of  Pelletan 
(or  Echard),  Dubois,  Dupuytren,  Boyer,  and 
Albers,  and  are  quoted  in  Dr.  Bellingham's 
work ;  but  these  cases  of  success  were  bal- 
anced by  failures,  which,  according  to  Dr. 
Bellingham,  were  "still  more  numerous;" 
and  the  treatment  was  so  painful  and  so  un- 
certain that  it  seemed  likely  to  fall  into  com- 
plete discredit,  until  Mr.  Todd,  of  Dublin, 
recommended  the  use  of  the  plan  as  an  adju- 
vant to  the  Hunterian  operation  ;  his  object 
being,  by  preliminary  pressure  on  the  trunk 
of  the  femoral,  to  cause  the  dilatation  of  the 
collateral  branches,  and  so  to  lessen  the  risk 
of  gangrene.  For  this  purpose  he  made  use 
of  the  instrument  originally  invented  by 
Heister ;  but  no  striking  results  followed  from 
this  practice,3  which  was  adopted  by  some 
surgeons  in  Dublin  and  decried  by  others, 
but  regarded  by  all  merely  as  an  accessory 
to  the  ligature,  until  the  accidental  success 
of  pressure  applied  in  the  case  of  a  patient  of 
Dr.  Hutton's  (Oct.  3,  1842),  who  refused  to 
submit  to  the  operation,  shortly  followed  by 
similar  success  on  a  patient  of  Mr.  Cusack's, 
whose  health  appeared  too  broken  to  enable 
him  to  survive  the  ligature,  led  to  a  better 
appreciation  of  the  matter  ;  and  the  striking 
success  obtained  in  a  patient  of  Dr.  Belling- 
ham's, the  aneurism  being  cured  in  two  days, 

1  Bellingham,  op.  cit.,  p.  28. 

2  On  Aneurism,  p.  94  et  seq. 

3  It  is  said,  however,  to  have  effected  a  cure 
in  one  unpublished  case.  (Tufnell,  On  the 
Treatment  of  Aneurism  by  Compression,  p. 
27.) 
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drew  the  attention  of  surgeons  in  other  coun- 
tries to  the  matter,  and  successful  cases  fol- 
lowed, not  only  at  Dublin,  but  also  at  Uni- 
versity College  Hospital  under  Mr.  Liston'a 
care,  and  in  other  parts  of  the  kingdom. 
Still  the  great  majority  of  the  cases  were 
treated  in  Ireland  ;  and  it  is  to  the  Irish  sur- 
geons, and  especially  to  Dr.  Bellingham,  that 
the  profession  is  indebted  for  the  true  theory 
of  tiiis  method  of  cure.  Their  success  in 
the  application  of  the  treatment  has  also 
been  much  greater  than  has  been  obtained  in 
London.  In  Dr.  Bellingham's  small  but 
very  valuable  work  on  Aneurism1  (fromwhich 
the  above  particulars  are  extracted)  may  be 
found  short  notes  of  twenty-five  cases  (most 
of  them  treated  in  Ireland),  in  which  com- 
pression was  used,  and  which  included  all 
that  had  been  reported  up  to  that  date.  In 
only  one  of  these  was  it  found  necessary  to 
resort  to  ligature  of  the  artery,  and  then  not 
on  account  of  the  failure  of  the  method,  but 
in  obedience  to  the  wishes  of  the  patient, 
who  seems  to  have  got  tired  of  the  treatment, 
though  it  appeared  on  the  point  of  succeeding. 
(See  also  Tufnell's  work.) 

The  experience  of  English  surgeons  has 
been  far  less  favorable.  In  the  Medical 
Times,  vol.  ii.,  1856,  and  vol.  i.,  1860,  are  to 
be  found  some  valuable  statistics  of  the  cases 
which  have  been  under  treatment  during 
late  years  in  the  metropolitan  and  provincial 
hospitals.  Of  the  seventy  cases  included  in 
the  first  report,  which  is  believed  by  the  re- 
porter, Mr.  Hutchinson,  to  be  statistically  ac- 
curate, as  containing  all  the  cases  which  had 
been  under  treatment,  forty-six  were  popliteal 
aneurisms,  treated  by  pressure.  The  treatment 
succeeded  in  twenty-four  of  them.  Of  the  re- 
maining twenty-two,  in  whom  the  femoral  ar- 
tery was  tied,  two  only  died  of  gangrene  ;  while 
of  ten  cases  in  which  the  artery  was  tied 
without  preliminary  compression,  three  died 
of  gangrene.  The  period  of  treatment  in  the 
successful  cases  varied  from  sixty  hours  to 
eight  months,  nineteen  days  being  the  aver- 
age time.  The  large  proportion  of  cases  in 
which  pressure  failed  will  strike  the  reader. 
It  is  probable  that  it  was  due  to  the  novelty 
of  the  method ;  since  in  the  second  report, 
which  contains  fifty-nine  cases,  treated  either 
by  ligature  or  compression,  the  latter  plan 
succeeded  in  twenty-five  cases  out  of  thirty- 
nine.  Even  this,  however,  shows  a  far  less 
striking  success  than  was  at  first  augured  for 
the  method,  and  might  have  been  expected 
from  the  experience  of  Irish  surgeons.  It  is 
possible  that  a  greater  proportion  of  cures 
may  be  obtained  as  surgeons  become  more 
acquainted  with  the  method,  and  more  alive 
to  the  necessity  of  attending  to  its  minuter 
details.  Meanwhile  we  may  agree  with  Mr. 
Hutchinson's  remark  upon  the  above  report, 
that  all  the  success  obtained  by  compression 
is  clear  and  unbalanced  gain ;  that  in  the 
cases  which  succeed,  the  patient  is,  with  no 

1  Observations  on  Aneurism  and  its  Treat- 
ment by  Compression.  Dublin,  1847.  I  ex- 
clude two  cases  in  which  galvanism  was  also 
used,  and  one  of  which  proved  fatal. 
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appreciable  danger  to  his  life,  withdrawn 
from  the  very  serious  risk  of  the  Hunterian 
operation,  and  in  most  of  those  that  fail  the 
dangers  of  that  operation  are  diminished. 

[Mr.  Holmes  has  since  shown  that  this 
opinion  is  erroneous.  He  says  (Lancet,  Dec. 
12,  1874,  p.  827),  "the  larger  experience 
contained  in  my  table  of  hospital  cases  leads 
to  precisely  the  opposite  conclusion,  and  it  is 
that  which  seems  more  consistent  with  a  priori 
probability.  ...  I  must  admit  that  the 
evidence  up  to  the  present  time  leads  to  the 
conclusion  that  a  patient  is  not  more,  but  less 
likely  to  recover  from  ligature  of  the  femoral 
if  a  prolonged  application  of  pressure  has 
previously  been  made."  He  is  unwilling  to 
say  for  what  length  of  time  the  attempt  to 
compress  should  be  continued,  but  thinks  it 
should  not  be  more  than  a  week.] 

The  instruments  required  for  the  com- 
pression treatment  are,  one  or  two  compres- 
sors, and  a  weight  encased  in  leather.  1 
shall  describe  the  method  as  applied  to  the 
cure  of  popliteal  aneurism  ;  if  the  brachial 
or  subclavian  were  the  subject  of  compres- 
sion, the  modifications  would  be  easily 
made.  The  compressors  now  in  use  are 
made  on  the  principle  of  exerting  pres- 
sure upon  a  small  space,  without  any  cir- 
cular constriction  of  the  limb.  They 
consist  of  a  plate  or  trough,  which  is  ap- 
plied to  the  lower  surface  of  the  thigh  at 
the  point  opposite  to  the  artery,  and  a 
pad  supported  on  this  plate  by  a  strong 
lever  or  arm,  and  movable  in  all  direc- 
tions. The  lever  stands  well  away  from 
the  thigh,  and  the  instrument  is  kept  in 
position  by  the  compression  which  it  ex- 
ercises. When  applied,  it  is  screwed 
down  upon  the  artery  until  the  sensation 
communicated  by  the  aneurism  to  the 
hand  is  considerably  lessened,  say  dimin- 
ished about  one-half;  and  is  left  so  until 
the  patient  is  sensible  of  inconvenience 
from  it.  It  is  by  no  means  necessary  to 
stop  pulsation  in  the  sac  altogether,  nay, 
it  is  not  clear  that  this  expedites  the  cure, 
unless  it  can  be  maintained  long  enough 
to  cure  the  disease  at  once — but  for  this 
purpose  prolonged  anaesthesia  is  usually 
required.  Patients  of  quiet  tempera- 
ment and  rather  blunt  sensibility  can  of- 
ten tolerate  for  a  time  the  degree  of  pres- 
sure necessary  to  stop  the  circulation  ; 
but  it  will  generally  be  found  that  even  in 
them  it  produces  injurious  consequences, 
either  because  the  pressure  acts  on  the 
vein  as  well  as  the  artery  and  so  causes 
oedema  of  the  foot,  or  because  the  nerves 
become  involved,  or  perhaps  because  the 
sac  (which  of  course  shrinks  when  most 
of  the  blood  has  passed  out  of  it)  becomes 
too  violently  distended  on  the  withdrawal 
of  the  pressure,  and  so  the  process  of  co- 
agulation is  interrupted.  It  is  better, 
then,  to  commence  with  very  mild  pres- 
sure, to  change  the  place  of  its  aDplica- 


tion  frequently,  and  to  give  the  patient 
such  intervals  of  complete  repose  as  ma}' 
refresh  his  spirits  and  procure  him  good 
sleep.  The  management  of  the  compres- 
sor should  be  intrusted  to  some  one  who 
knows  the  course  of  the  artery,  and  can 
judge  of  the  direction  in  which  pressure 
should  be  applied  so  as  to  command  it. 
The  course  of  the  artery  can  be  indicated 
by  a  line  drawn  down  the  limb  with  caus- 
tic, and  any  intelligent  person  or  nurse 
soon  learns  where  to  apply  the  pad  ;  but 
the  application  of  pressure  in  the  right 
direction  is  more  difficult.1  When  the 
patient  has  got  tired  of  the  sensation 
caused  by  the  pad  of  the  compressor,  he 
can  lay  the  weight  upon  the  femoral 
artery  in  the  groin,  raising  it  for  a  few 
minutes  occasionally  ;  or  very  often  the 
patient  prefers  stopping  the  pulse  by  the 
pressure  of  the  finger,  thus  combining 
digital  with  instrumental  compression. 

The  general  treatment  during  compres- 
sion is  a  point  on  which  some  variet}-  of 
opinion  exists.  Some  surgeons,  even  in 
the  present  day,  when  stimulation  is  so 
much  in  vogue,  prefer  to  adopt  the  de- 
pleting plan,  although  not  to  the  extent 
recommended  and  practised  by  Valsalva; 
but  the  majority  con.sider  that  the  advan- 
tages, if  any,  derivable  from  this  course, 
do  not  equal  the  difficulties  which  the 
restlessness,  discomfort,  and  distress  it 
occasions  to  the  patient,  throw  in  the  way 
of  the  treatment.  I  have  seen  the  de- 
pleting plan  tried  once,  but  it  seemed 
quite  inefficient,  and  the  case  was  the 
most  protracted  cure  by  compression 
which  I  ever  heard  of;  while,  on  the 
other  hand,  a  sufficient  diet  with  a  mode- 


1  Want  of  space  forbids  a  complete  account 
of  the  various  kinds  of  compressors  which 
have  been  invented  for  the  treatment  of  pop- 
liteal and  other  forms  of  aneurism.  Perhaps 
the  best  form,  as  obtaining  the  requisite  de- 
gree of  pressure  with  the  least  danger  of  pro- 
ducing a  slough,  and  being,  at  the  same  time, 
least  liable  to  slip,  is  Dr.  Carte's  apparatus, 
in  which  the  arm  carrying  the  pad  is  attached 
to  the  lever  by  means  of  India-rubber  bands, 
and  is  movable  in  all  directions  on  a  ball-and- 
socket  joint.  It  is  very  desirable,  however, 
to  have  several  instruments  at  hand,  and  to 
vary  the  point  of  pressure.  The  weight  in 
the  groin  may  be  suspended  by  means  of  a 
string  or  wire,  so  as  just  to  produce  the  neces- 
sary pressure  without  fatiguing  the  patient 
by  holding  it  in  his  hand.  Mr.  Hart  has 
contrived  a  plan  by  which  the  exact  amount 
of  pressure  exercised  is  registered  upon  the 
compressor.  This  may  be  useful  in  prevent- 
ing an  excess  of  force  from  being  unadvisedly 
employed.  Much  valuable  information  on 
these  and  other  points  connected  with  instru- 
mental compression  will  be  found  in  Tufnell's 
work  on  the  subject.  See  also  the  essay  on 
Operative  Surgery. 
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rate  allowance  of  stimulants,  if  the  pa- 
tient has  been  accustomed  to  them,  ap- 
pears not  to  retard  the  cure,  and  cer- 
tainly renders  him  more  disposed  to 
submit  to  it.  Some  surgeons,  acting  on 
the  idea  thrown  out  by  Dr.  Stokes  (see  p. 
330),  prefer  to  feed  the  patient  on  a  diet 
almost  exclusively  of  meat,  believing  that 
the  blood  is  thus  made  richer  in  fibrin, 
and  more  prone  to  coagulation.  Opium 
is  sometimes  necessary  to  procure  sleep  ; 
but  if  the  patient  be  not  of  an  irritable 
disposition,  and  the  pressure  has  been 
commenced  mildly,  he  can  generally  sleep 
quite  well  when  the  instruments  are 
withdrawn;  and  cases  occur  occasionally 
where  the  patient  can  sleep  undisturbed 
even  while  the  compressor  is  applied. 

There  are  two  main  theories  as  to  the 
best  method  of  making  compression  in 
the  cure  of  aneurism.  The  one  adopted 
by  the  Dublin  surgeons,  as  above  referred 
to,  is,  that  a  slow  current  through  the 
sac  is,  if  not  necessary,  yet  desirable,  in 
order  to  the  deposit  of  laminated  fibrin; 
and  that  for  this  purpose  the  compression 
ought  not  to  be  applied  to  the  artery 
tightly  enough  to  stop  the  circulation. 
Consequently  this  plan  involves  a  rather 
protracted  treatment.1 

1  The  time  required  for  the  success  of  the 
treatment  by  gradual  compression  varies  re- 
markably. In  26  successful  cases,  reported 
in  the  Medical  Times  and  Gazette,  the  time 
varied  from  60  hours  to  8  months,  the  average 
being  19  days.  In  some  of  the  protracted 
cases,  the  cause  of  delay  has  been  the  ineffi- 
cient way  in  which  the  treatment  has  been 
carried  out.  Thus  in  the  case  of  a  young 
woman  who  was  under  Mr.  Prescott  Hewett's 
care  in  St.  George's  Hospital,  on  account  of 
popliteal  aneurism,  some  years  ago,  the  dis- 
ease remained  stationary,  notwithstanding 
the  constant  application  of  pressure  for  months, 
but  was  cured  in  a  few  days  after  her  trans- 
ference to  the  care  of  a  different  nurse.  It 
was  discovered  that  the  previous  attendant 
had  been  in  the  habit  of  allowing  her  to  re- 
move the  instrument  and  walk  about  the 
ward.  In  other  cases,  however,  no  such  neg- 
ligence can  be  detected,  yet  the  cure  makes 
no  progress  for  a  considerable  time,  when  a 
favorable  turn  suddenly  occurs,  and  the  pa- 
tient recovers  rapidly.  It  seems  impossible, 
with  our  present  knowledge  of  the  processes 
which  go  on  in  aneurismal  sacs,  to  explain 
the  reasons  of  these  uncertainties  ;.  but  the 
practical  inference  is,  that  as  long  as  the  tu- 
mor is  not  increasing,  and  the  patient  is  not 
suffering  from  the  treatment,  it  is  reasonable 
and  advisable  to  persevere. 

[Mr.  Holmes  says  (Lancet,  Dec,  1874,  p. 
861),  "  The  longest  period  during  which  com- 
pression has  ever  been  applied  to  the  same 
spot,  as  far  as  I  know,  was  in  Verdier's  case, 
where  the  patient  kept  the  apparatus  applied 
to  the  external  iliac  artery  for  more  than 
four  years,  sufficiently  tight  to  command  the 


The  other  theory  is,  that  if  the  blood 
can  be  completely  arrested  in  the  sac  by 
compression  stopping  the  circulation  ab- 
solutely for  some  hours,  the  soft  coagulum 
which  is  at  first  formed  will  gradually  go 
on  to  complete  induration  and  lamina- 
tion, and  the  cure  will  be  thus  effected 
much  more  speedily  and  much  more 
surely.  Experience  is  yet  needed  to  show 
whether  the  slow  or  the  rapid  compres- 
sion, i.  e.,  the  partial  arrest  of  the  circu- 
lation for  a  considerable  time,  or  its  total 
suppression  for  a  shorter  period,  is  on  the 
whole  the  best  treatment,  but  plenty  of 
facts  exist  to  prove  that  aneurism  may  be 
cured  in  both  ways. 

[Mr.  Holmes  has  since  said  (Lancet,  May, 
1S75,  p.  601),  "There  is  now  no  doubt  .  .  . 
that  the  filling  of  the  sac  with  soft  blood-clot, 
instead  of  being  a  dangerous  or  unfavorable 
proceeding,  is  usually  the  first  step  to  a  per- 
manent cure.  It  is  quite  true  that  such  soft 
clots  sometimes  melt  away  again,  and  that 
the  aneurism,  after  apparent  cure,  resumes 
its  pulsation,  and  may  even  begin  to  grow 
again ;  but  this  melting  away  of  the  clot  is 
hardly  ever  accompanied  by  any  other  unfa- 
vorable symptom,  and  a  resumption  of  the 
treatment  is  generally  quite  successful.  This 
being  the  case,  it  is  no  longer  considered 
either  necessary  or  prudent  to  dally  with  the 
disease  by  merely  reducing  the  force  of  the 
circulation  through  the  tumor,  instead  of  sup- 
pressing it  altogether  ;  and  therefore  the  first 
object  of  the  surgeon  is  to  discover  by  what 
means  the  requisite  amount  of  force  can  be 
most  easily  applied,  so  as  to  keep  the  aneu- 
rismal sac  free  from  pulsation  until  it  is  filled 
with  coagula,  and  its  orifice  so  far  obstructed 
as  to  resist  further  distension  after  the  re- 
moval of  the  compression."] 

The  total  suppression  of  the  current  in 
the  aneurism  is  best  accomplished  by 
making  pressure  below  as  well  as  above 
the  aneurism  ;  and  in  ordinary  cases  the 
pressure  can  only  be  borne  by  keeping 
the  patient  more  or  less  fully  under  the 
influence  of  chloroform  [or  ether].  Nu- 
merous cases  are  now  on  record  in  which 
the  patient  has  been  kept  for  many  hours 
under  chloroform  and  a  cure  has  been 
effected.1  In  most  cases  it  is  true  that 
digital  compression,  with  intermissions, 
or  partial  instrumental  compression,  have 
been  previously  employed  ;  but  this  has 
not  been  always  the  case. 

circulation  through  the  aneurism. "  Accord- 
ing to  Broca  ("  Des  Anevrysmes,"  p.  749), 
the  period  was  5  years.] 

1  See  the  Biennial  Retrospect  of  the  New 
Syd.  Soc.  for  1865-6,  and  for  1867-8.  The 
longest  period  of  pressure  under  chloroform 
seems  to  have  been  12  hours  in  a  patient  un- 
der Dr.  Mapother's  care.  By  a  misprint  in 
the  second  of  the  above  cited  Retrospects,  it  is 
said  that  a  patient  was  kept  under  chloroform 
for  97  hours — 9^  was  the  time. 
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The  cases  to  which  the  method  by  total 
compression  are  most  applicable  are  those 
of  aneurism  in  the  abdomen,  where  digi- 
tal pressure  is  impracticable,  and  instru- 
mental compression  so  painful  that  the 
patient  must  be  narcotized  in  order  to 
tolerate  it.  It  might  be  employed,-  how- 
ever, in  any  aneurism  ;  and  in  popliteal 
aneurism  might  perhaps  be  tolerated 
without  chloroform.  Here,  however,  the 
milder  methods  have  been  so  successful  that 
I  should  not  myself  be  disposed  to  recom- 
mend it  under  ordinary  circumstances. 

Auxiliaries  to  the  treatment  by  com- 
pression may  be  sought  in  position  of  the 
limb  and  in  direct  pressure;  but  these 
methods  must  not  be  insisted  on  if  they 
appear  to  cause  distress,  and  thus  en- 
danger the  success  of  the  principal  agent 
of  treatment. 

[It  is  also  well  to  follow  Dr.  Carte's 
su^estion,  and  equalize  the  circulation 
by  keeping  the  patient  in  bed  for  a  few 
days  on  low  diet,  before  beginning  com- 
pression.] 

Signer  Ciniselli  has  written  on  the  use  of 
direct  compression  in  the  treatment  of  aneu- 
rism, in  the  Annali  Universali  di  Medicina, 
1807,  vol.  excix.,  p.  351.'  Besides  citing  seve- 
ral cases  in  which  direct  pressure  was  used 
as  an  auxiliary  to  other  means  with  apparent 
benefit,  he  refers  to  two  in  which  it  was  the 
only  agent  used.  One  was  a  case  of  popliteal 
aneurism  under  the  care  of  Brunker,  related 
in  the  Brit,  and  For.  Med.-Chir.  Rev.,  Jan., 
1840,  in  which  pulsation  ceased  after  five 
days  ;  and  the  other  a  traumatic  aneurism  of 
the  carotid  under  his  own  care,  in  which  the 
pulsation  disappeared  after  ninety-seven 
days.  The  agent  of  compression  in  both  cases, 
was  a  large  piece  of  soft  sponge  firmly  ban- 
daged on  to  the  tumor,  and  wetted  once  a  day 
to  give  it  the  required  elasticity. 

When  compression  succeeds,  the  case 
is  precisely  on  the  same  footing  anatomi- 
cally as  when  the  disease  undergoes  the 
process  of  spontaneous  cure,  so  that  the 
reader  may  be  referred  to  what  has  been 
said  upon  that  head  in  a  previous  para- 
graph. Sometimes  the  artery  becomes 
thickened  and  contacted  where  the  pres- 
sure was  applied,  and  it  is  possible  that  it 
might  become  obliterated  ;  but  changes 
in  the  arterial  walls  are  of  rare  occur- 
rence, and  take  place  probably  only  when 
compression  has  been  exercised  more 
vigorously  and  more  continuously  upon 
one  spot  than  is  either  usual  or  desira- 
ble.2    Usually  when  a  limb  is  examined 

1  New  Syd.  Soc.  Biennial  Retrospect  for 
1867-8,  p.  290. 

2  In  Med.-Chir.  Trans.,  vol.  xliv.,  p.  189, 
will  be  found  a  case  in  which  a  varicose  aneu- 
rism formed  spontaneously  at  the  part  where 
pressure  had  been  applied  to  the  femoral  artery 
niar.y  months  before  for  the  cure  of  aneurism. 


after  successful  use  of  compression,  the 
artery  above  the  tumor  shows  no  trace  of 
its  action  (fig.  322).  The  tumor  is  gener- 
ally quite  firm,  being  filled  with  laminated 
coagulum  ;  but  sometimes  a  channel  is 
seen,  through  which  circulation  has  gone 
on  in  it.  All  this  will  be  seen  to  be  iden- 
tical with  the  spontaneous  cure.  En- 
larged anastomosing  arteries  are  generally 
discovered,  and  this  enlargement  is  usu- 
ally and  rightly  regarded  as  one  of  the 
earliest  and  best  symptoms  of  commenc- 
ing cure. 

The  cure  of  aneurism  by  compression 
does  not,  however,  always  involve  the 
obliteration  of  the  sac,  and  does  not, 
therefore,  always*,  involve  the  establish- 
ment of  any  new  circulation.  This  point 
is  illustrated  by  a  preparation  in  St. 
George's  Hospital  Museum  (fig.  323),  in 
which  a  popliteal  aneurism  is  preserved, 
which  had  been  treated  by  compression 
cf  the  femoral  artery  for  more  than  two 
months.  The  sac  lies  between  the 
artery  and  joint,  and  is  entirely  filled 
with  laminated  coagula,  except  a  channel 
at  the  back,  continuous  with  the  artery 
and  forming  a  part  of  its  tube.  This 
method  of  cure  is,  however,  not  to  be  de- 
sired, since  the  clot  may  yield  again  to 
the  force  of  the  circulation,1  and  thus  the 
disease  may  recur. 

The  failure  of  this  method  is  due  some- 
times to  the  anatomical  distribution  of  the 
arteries,  as,  for  instance,  when  a  vas 
aberrans  carries  on  the  circulation  through 
the  aneurism  from  a  point  above  that 
which  is  compressed,  and  probably  with 
more  energy  the  more  the  main  trunk  is 
obstructed  f  or  it  is  due  to  sloughing  of 
the  skin  under  the  pressure,  to  the  pa- 
tient's indocility  or  constitutional  rest- 
lessness (by  far  the  most  frequent  cause  of 
failure),  or  to  some  deficiency  in  the  ten- 
dency towards  coagulation,  which  renders 
the  blood  in  the  sac  incapable  of  going 
through  the  processes  necessary  for  a  cure 
without  a  more  complete  interruption  to 
the  circulation  than  gradual  compression 
furnishes,  and  which  must  therefore  be 
sought  by  total  compression  or  by  ligature. 

One  great  advantage,  however,  of  the 
treatment  by  compression  is,  that  when  it 
fails  it  seldom  fails  totally  ;  for  if  it  does 
not  succeed  in  curing  the  aneurism,  yet 
in  almost  all  cases  it  places  the  disease 
under  more  favorable  conditions  for  cure. 
The  obvious  reasou  is,  that  it  produces 
enlargement  of  the  collateral  vessels,  and 
thus  obviates  the  tendency  to  gangrene 
which  is  so  decided  in  the  lower  extremity 
after  the  Hunterian  operation  upon  the 


1  See  Mr.  Spence's  case,  quoted  on  p.  371. 

2  The  case  marked  24  in  Dr.  Bellingham's 
table  (Med.-Chir.  Trans.,  vol.  xxxiv.,  p.  149) 
is  an  example  of  this  peculiarity 
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Fig.  322. — Cure  of  popliteal  aneurism  by  pressure.  The  artery  remains  pervious.  The  sac  is  seen  to  be 
filled  with  laminated  coagulum.  The  asterisk  points  to  the  nerve  spreading  over  the  tumor.  (From 
a  preparation  in  the  Museum  of  St.  George's  Hospital.     Series  vi.,  No.  121.) 

Fig.  323. — The  femoral  and  popliteal  artery,  from  a  patient  who  died  about  eighteen  months  after  the  appa- 
rent cure  of  an  aneurism  by  pressure.  The  tumor  had  become  stationary,  and  had  given  him  no  further 
trouble.  The  opening  of  an  artery  out  of  the  aneurismal  tumor  is  seen  just  below  the  letter  a.  The  artery 
itself  is  perfectly  pervious  throughout;  b  shows  the  internal  popliteal  nerve.  Almost  the  whole  of  the  sac  is 
seen  to  be  occupied  by  laminated  clot.  (From  a  preparation  in  the  Museum  of  St.  George's  Hospital.  Series 
vi.,  No.  122.) 


femoral  artery.  It  seems  highly  probable, 
therefore,  although  at  present  the  cases 
are  too  few  to  form  any  conclusion,  that 
the  mortality  from  gangrene  will  be  found 
much  smaller  in  cases  treated  first  by  com- 
pression, and  afterwards  by  ligature,  than 
in  those  where  the  artery  has  heen  tied  at 
the  outset.1 

[Mr.  Holmes's  subsequent  collection  of 
a  larger  number  of  cases  has  led  him  to 
tne  opposite  conclusion  ;  the  mortality 
proved  to  he  greater  instead  of  less.  See 
note,  p.  362.] 


1  Med.  Times  and  Gaz.,  Nov.  29,  1856.  It 
might  occur  to  the  reader  that,  this  advantage 
will  be  in  some  respect  balanced  by  the  in- 
creased facility  with  which  the  blood  would 
find  its  way  into  the  artery  above  the  sac, 
and  thus  carry  on  the  circulation  through  it  ; 
but  this  does  not  seem  to  have  been  the  case 
in  any  of  the  aneurisms  so  treated. 


Compression,  however,  although  it  is 
usually  harmless,  if  not  beneficial,  even  in 
the  cases  where  it  is  not  entirely  success- 
ful, is  not  always  so.  Cases  do  no  doubt 
occur  in  which  the  aneurism  increases 
with  much  greater  rapidity  after  the  ap- 
plication of  the  pressure,  and  goes  on 
rapidly  to  bursting.  In  one  such  case  the 
skin  gave  way,  and  the  patient  died  of 
hemorrhage.4 

[In  another  case  (Agnew's  "Surgery,"  p. 
542)  twenty-four  hours  after  an  apparent 
cure  of  a  popliteal  aneurism  by  pressure,  pul- 
sation returned  in  consequence  of  extreme 
emotion,  the  temperature  began  to  fall,  and 
mortification  set  in,  the  supposed  result  of 
detachment  of  a  portion  of  the  clot  formed 
during  compression  and  its  lodgment  lower 
down.      In    another    case,    reported   by    Mr. 


1  Med.  Times,  1SJ0,  vol.  L,  p.  118. 
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Pembertonin  Med.-Chirurg.  Trans.,  vol.  xliv., 
p.  189,  a  communication  formed  several 
months  afterwards  between  the  femoral  ar- 
tery and  vein  at  the  point  where  the  pressure 
had  been  made,  resulting  in  an  arterio-venous 
aneurism  that  caused  the  patient's  death. 
In  still  another  (Trans.  Path.  Soc.  of  Phila., 
1871-2-3,  vol.  iv.,  p.  117),  gangrene  of  the 
foot  and  leg  appeared  the  day  after  a  second 
attempt  to  cure  a  popliteal  aneurism  by  com- 
pression maintained  for  thirteen  hours,  and 
caused  the  patient's  death  in  a  week.  A 
bandage  used  in  the  previous  attempt  had 
caused  an  excoriation  over  the  aneurism, 
which  ulcerated  into  the  sac  ;  the  reporter, 
Dr.  Allis,  attributed  the  gangrene  to  this  ac- 
cident. See  also  Gancel,  "  De  la  gangrene 
du  pied  et  de  la  jambe,  a  la  suite  du  traite- 
mentdes  anevrysmes  dumembre  inferieurpar 
la  compression  indirecte."] 

As  to  pressure  on  the  distal  side  of  the 
sac,  it  appears  in  some  cases  to  be  very 
useful  as  an  auxiliary  to  complete  com- 
pression of  the  artery  leading  to  the  aneu- 
rism ;  but  as  the  essential  measure  for  the 
cure  of  the  disease,  it  is  not  to  be  trusted. 
Still,  trial  may  be  made  of  this  plan  in 
aneurism  at  the  root  of  the  neck,  where 
direct  pressure  might  be  dangerous,  and 
where  pressure  between  the  heart  and 
tumor  would  be  impossible. 

Digital  Compression. 

The  treatment  of  aneurism  by  digital 
compression  is  of  very  recent  origin.  It 
has  sprung  directly  from  the  successes, 
and  it  must  be  said,  also  from  the  failures, 
of  the  treatment  hy  mechanical  compres- 
sion. 

The  first  recorded  case  in  which  digital 
compression  was  successfully  employed  for 
aneurism  appears  to  be  that  of  a  patient 
treated  by  M.  Greatrex,  in  May,  1844,  and 
whose  case  was  recorded  by  that  surgeon  in 
the  Medico-Chirurgical  Transactions  for  1845. 
In  this  case  the  thumb  or  fingers  were  applied 
over  the  femoral  artery  in  the  intervals  of 
compression  by  a  tourniqiiet.  The  aneurism, 
which  filled  the  popliteal  space,  solidified  in 
twenty-four  hours  under  this  joint  treatment 
by  digital  and  instrumental  compression. 
Two  years  later,  Professor  Jolliffe  Tufnell,1 
treating  a  popliteal  aneurism  by  compression 
with  a  tourniquet  at  the  groin,  found  his  pro- 
gress impeded  by  enlargement  of  the  inguinal 
glands,  and  taught  his  patient  to  compress 
the  femoral  artery  with  his  thumb  until  the 
swelling  of  the  glands  subsided.  In  both 
these  cases  the  pressure  by  the  finger  was 
employed  as  a  temporary  aid  to  instrumental 
compression,  rather  than  as  a  means  capable 
of  effecting  the  cure  of  an  aneurism. 

But  in  1848  Dr.  Knight*,  of  New  Haven, 

1  Dublin  Medical  Press,  1847,  vol.  i.,  p. 
1G9. 

2  Transactions  of  the  American  Medical  As- 
sociation, 1S4S,  p.  169. 


United  States,  for  the  first  time  employed 
compression  of  the  femoral  by  the  fingers  as 
the  sole  means  of  cure.  The  case  was  one  of 
popliteal  aneurism  in  a  mulatto  forty-eight 
years  of  age,  for  whom  every  kind  of  tourni- 
quet and  apparatus  had  been  vainly  employed. 
Before  having  recourse  to  ligature,  Dr.  Knight 
made  trial  of  manual  compression  of  the  fem- 
oral ;  he  obtained  the  help  of  a  number  of 
assistants,  who  relieved  each  other,  two  and 
two  every  half  hour,  maintaining  continued 
pressure  to  an  extent  which  arrested  pulsa- 
tion in  the  tumor.  At  the  end  of  forty  hours 
the  tumor  was  one-third  smaller,  hard,  and 
pulseless.  Compression  was  stopped,  the  cure 
was  complete,  and  four  months  afterwards 
the  tumor  could  hardly  be  felt.  This  success 
of  Dr.  Knight  gave  rise  to  other  efforts  in 
America.  Dr.  Fox,1  in  the  Pennsylvania  Hos- 
pital, applied  digital  compression  to  the  treat- 
ment of  an  inguinal  aneurism  soon  after  the 
publication  of  Dr.  Knight's  case.  He  desisted 
from  its  employment,  owing  to  the  want  of 
assistants,  although  much  success  had  at- 
tended the  trial.  Mechanical  compression 
was  not  well  borne,  and  ultimately  the  exter- 
nal iliac  was  tied.  His  example  was  followed 
in  the  same  year  by  Professor  Willard  Parker54 
and  Dr.  J.  R.  Wood,3  of  New  York,  who 
achieved  successes  in  the  treatment  of  femoral 
and  popliteal  aneurisms  by  the  combination 
of  digital  and  mechanical  compression. 

During  this  interval  the  Dublin  surgeons 
had  not  published  any  case  in  which  digital 
compression  was  employed.  In  1852,  Mr. 
Norgate4  recorded  a  case  of  popliteal  aneu- 
rism, in  which  pressure  by  the  thumb  was 
temporarily  employed  in  succession  to  me- 
chanical compression.  The  tumor  ruptured, 
and  amputation  was  resorted  to  with  success. 
And  in  1854  Jameson6  obtained  a  cure  by  the 
mixed  methods  ;  he  employed  a  Reid's  com- 
pressor during  six  days  ineffectually,  intro- 
ducing with  successful  effect  six  hours  of 
digital  compression.  In  another  instance, 
Donohue,  a  patient  of  Mr.  Colles  in  the  Meath 
Hospital,  Dublin,  observing  that  by  compress- 
ing the  femoral  artery  in  the  groin  he  eased 
the  pain  of  a  diffused  popliteal  aneurism, 
quietly  performed  the  compression  during 
three  days,  so  that  when  the  surgeon  came 
to  fit  on  a  tourniquet  he  found  that  his  pa- 
tient had  cured  himself.6 

In  Italy,  Professor  Vanzetti,  of  Padua,  ob- 
tained, at  this  date  (November,  1853) a  striking 
success  in  the  treatment  of  popliteal  aneurism 
by  manual  compression  ;  his  patient  was  a 
healthy  man,  aged  nineteen,  the  subject  of  a 
right  popliteal  aneurism  of  the  size  of  an 
orange,  and  of  five  months'  duration.  Me- 
thodical compression  was  made,  by  the  hands 
of  assistants,  at  the  apex  of  Scarpa's  triangle, 

1  American  Journal  of  Medical  Sciences, 
1849,  vol.  xxxvii.,  p.  377. 

2  Broca,  p.  809. 

8  Dublin  Medical  Press,  1846,  p.  150. 

*  Ibid.,  1852,  vol.  xxvi.,  p.  247. 

6  Ibid.,  1854. 

6  Ibid.,  May  1,  1854,  p.  97. 
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and  solidification  of  the  tumor  was  effected 
in  forty-eight  hours,  without  pain  and  with- 
out diminution  of  the  temperature  of  the 
limb.  In  1855  Professor  Vanzetti  treated  a 
second  case  of  popliteal  aneurism,  in  the  per- 
son of  a  young  officer,  by  similar  means  and 
with  even  more  striking  success.  It  was  a 
spontaneous  popliteal  aneurism  of  two  months' 
date  ;  the  knee  was  much  bent.  The  patient 
himself  was  taught  to  compress  the  femoral 
artery,  during  three  weeks,  and  many  times 
daily,  each  time  from  six  to  eight  minutes  ; 
partial  solidification  followed.  Methodical 
compression  of  the  femoral  artery,  at  the  same 
point  as  in  the  former  case,  was  then  applied 
during  five  hours,  with  the  effect  of  solidify- 
ing the  tumor,  and  affording  a  complete  cure. 
Professor  Vanzetti,  in  recording  these  cases, 
mentions  also  that  he  applied  the  same 
method  to  the  treatment  of  popliteal  aneu- 
rism at  the  hospital  of  Karkof  in  Russia,  in 
1848. '  After  two  days,  finding  it  unsuccess- 
ful, he  passed  at  once  to  the  ligature.  It 
will  be  observed  that,  although  unsuccessful 
and  not  published  until  1858,  this  was  the 
first  attempt  at  curing  an  aneurism  by  manual 
compression  solely  ;  just  as  Dr.  Knight's  case, 
in  1848,  previously  mentioned,  was  the  first 
instance  of  a  cure  actually  effected  by  the 
sole  use  of  pressure  by  the  hand.  Hence 
Professor  Vanzetti  claims  a  priority  as  inven- 
tor of  digital  compression,  which  has  com- 
monly been  accorded  to  Dr.  Knight.2  The 
merit  of  strongly  insisting  upon  the  value  of 
digital  compression,  and  studying  its  applica- 
tions to  surgical  treatment  with  a  success 
which  fixed  the  attention  of  European  sur- 
geons, is  undoubtedly  due  to  Vanzetti. 
These  early  successes  were  speedily  followed 
by  others  equally  remarkable.  In  July, 
1856,  a  female  patient  came  under  the  care 
of  Professor  Gioppi,3  of  Padua,  the  subject  of 
aneurism  of  the  ophthalmic  artery  ;  the  case 
was  one  of  great  severity.  The  portrait  of 
the  patient  fully  confirms  the  written  descrip- 
tions ;  the  eye  projected  on  to  the  cheek  ;  it  was 
motionless  ;  the  cornea  was  infiltrated  and 
opaque  ;  the  sight  was  gone.  The  pulsating 
aneurismal  tumor  could  be  felt  by  introducing 
the  finger  between  the  globe  of  the  eye  and 
the  roof  of  the  orbit  ;  the  bruit  could  be  heard 
loudly.  The  carotid  was  compressed  for 
periods  of  a  minute  or  two,  and,  with  fre- 
quent intervals,  by  the  convalescents  of  the 
ward  and  by  the  patient  herself.  Pressure 
continued  for  more  than  a  minute  produced 
fainting.  Nevertheless,  at  the  end  of  one 
day  there  was  a  visible  improvement,  and  at 
the  end  of  four  days  all  pulsations  had  ceased. 
Four  months  afterwards  the  eye  rested  and 
moved  naturally  in  the  orbit  ;  vision  was  re- 
stored, the  patient  remaining  only  somewhat 

1  Annali  Universali  di  Medicina,  Jan., 
1858. 

2  Priorita  del  Metodo  di  curare  gli  Aneu- 
rismi  colla  sola  mano,  dovuta  alia  Scuola  di 
Chirurgia  dell'  Universita  di  Padova,  del 
Prof.  Tito  Vanzetti.  Annali  Universali,  vol. 
clxiii. 

3  Annales  d'Oculistique,  1857. 


short-sighted,  and  with  the  pupil  slightly 
dilated.  A  second  case,  in  which  a  formid- 
able aneurism  of  the  ophthalmic  artery,  in  a 
patient  the  subject  of  aortic  and  cardiac  dis- 
ease, was  cured  by  digital  compression,  was 
published,  in  1S58,  by  Drs.  Vanzetti  and 
iScaramuzza.1  Intermittent  compression  of 
the  carotid  by  the  finger  was  here  also  em- 
ployed for  five  minutes  at  a  time,  and  a  cure 
was  effected  by  seven  hours  and  twenty  min- 
utes of  compression  spread  over  eighteen 
days.  These  brilliant  successes,  real  tri- 
umphs of  conservative  surgery,  supported  as 
they  were  by  abundant  and  irrefragable 
testimony,  sufficed  to  place  digital  compres- 
sion amongst  the  most  precious  resources  of 
surgery  in  the  treatment  of  external  aneu- 
rism. 

The  subsequent  experience  of  surgeons 
who  have  employed  this  method  since  Van- 
zetti affords  numerous  instances  of  cure,  un- 
rivalled for  simplicity,  painlessness,  ease,  and 
rapidity,  in  the  records  of  the  treatment  of 
aneurism  by  any  other  means.  In  nineteen 
cases  successfully  treated  by  digital  pressure, 
the  average  number  of  hours  of  pressure  was 
not  more  than  forty-one  and  a  half — spread, 
however,  over  a  variable  period  of  time, 
owing  to  intermissions  of  the  pressure.  In  a 
case  which  came  under  my  own  notice  in 
1868,  the  patient,  a  policeman,  had  had  a 
popliteal  aneurism  cured  in  Guy's  Hospital, 
under  Mr.  Bryant's  care2  by  digital  compres- 
sion in  about  twenty-four  hours.  He  returned 
to  his  duty,  and  in  about  a  year  afterwards 
a  second  aneurism  formed  in  the  opposite 
ham.  Of  the  nature  of  this  tumor  there 
could  be  no  doubt,  since  it  was  verified  by  his 
usual  medical  attendant,  who  had  previously 
placed  him  under  Mr.  Bryant's  care.  The 
man  went  to  bed,  and  imitated  so  successfully 
with  his  own  thumb  and  fingers  the  treat- 
ment he  had  seen  pursued  in  the  hospital, 
that  he  suppressed  the  pulsation  in  the  sac 
completely  and  finally  in  four  and  a  half 
hours.  When  I  saw  him  there  was  no  trace 
of  the  tumor  beyond  a  little  thickening  in  its 
old  situation.  Mr.  Bryant  informs  me  that 
he  has  since  met  with  another  case  in  which 
the  patient  had  cured  himself  in  the  same 
manner. 

Digital  pressure  ought  to  be  effected, 
when  possible,  by  the  united  elfbrts  of  a 
staff  of  trained  assistants  (in  hospital 
practice,  usually  medical  students),  who 
should  make  pressure  in  pairs  each  for 

1  Secondo  caso  di  Aneurisma  dell'  Arteria 
ottalmica  guarito  colla  conrpressione  digitale 
della  carotide,  etc.,  dell  Dott.  T.  Vanzetti, 
etc.,  etc.     Padova,  1858. 

2  Guy's  Hosp.  Reports,  series  hi.,  vol.  xiv., 
p.  241.  A  case  of  traumatic  aneurism  of  the 
femoral  artery,  under  M.  Chassaignac's  care, 
cured  in  seven  hours  by  digital  compression, 
is  related  in  L' Union  med.,  Dec.  2,  1S62. 
Here,  however,  the  compression  was  con- 
tinued as  a  precaution  more  or  less  during 
the  next  twenty-four  hours. 
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about  ten  minutes,  relieving  each  other 
alternately.  Tne  one  who  is  not  com- 
pressing should  see  that  the  other  holds 
the  artery  firmly,  and  commands  the  cir- 
culation through  the  tumor  completely 
during  the  whole  period.  The  point  of 
pressure  should  be  varied  whenever  that 
is  possible,  and  great  care  should  be  taken 
to  impress  upon  the  assistants,  especially 
if  they  are  entirely  ignorant  of  medicine, 
the  proper  direction  of  the  pressure  by 
which  the  artery  can  be  held  with  the 
least  force,  and  the  great  importance  of 
not  using  more  pressure  than  is  absolutely 
necessary.  A  reasonable  time  must  be 
allowed  for  sleep,  at  least  in  most  cases, 
undisturbed  by  pressure.  Some  patients 
can  tolerate  the  constant  application  of 
the  compression  for  a  day  or  two.  It 
should  not  be  forgotten  that  digital  pres- 
sure is  by  no  means  always  painless,  but 
on  the  contrary  sometimes  more  painful 
than  instrumental  compression.  In  such 
cases  it  should  be  given  up,  and  the  latter 
method  substituted. 

[Fischer's  statistics,  quoted  by  Holmes,  con- 
tain 90  cases  of  aneurisms  treated  mainly  or 
wholly  by  digital  pressure,  giving  76  com- 
plete cures  and  8  deaths  (6  after  ligature  and 
2  after  amputation).  In  about  one-third  of 
the  successful  cases  the  cure  was  effected 
within  the  first  twenty-four  hours,  and  Mr. 
Holmes  therefore  recommends  that  pressure 
should  be  kept  up  for  this  length  of  time, 
and  then  followed,  if  necessary,  by  instru- 
mental pressure  or  by  intermitting  digital 
pressure,  two  hours  at  a  time  twice  a  day. 

Maunder  recommends  (Surg,  of  the  Arte- 
ries, 1875,  p.  15,  and  Brit.  Med.  Journ., 
1878,  vol.  i.,  p.  750)  the  use  of  morphia  in- 
stead of  an  anaesthetic,  as  an  aid  to  compres- 
sion. He  also  used  as  an  indicator  of  the 
accuracy  of  the  compression  in  a  case  of  pop- 
liteal aneurism,  a  pen-holder  carrying  a  piece 
of  paper  between  its  nibs,  which  was  placed 
upright  in  the  bend  of  the  knee,  the  thigh 
resting  upon  its  outer   side.  J 

The  cures,  however,  which  are  effected 
by  digital  pressure  are  often  very  rapid, 
and  attended  with  less  pain  than  any  of 
the  other  methods  ;  and  this  kind  of  com- 
pression can  occasionally  be  applied  to 
arteries,  such  as  the  carotid,  where  me- 
chanical pressure  is  hardly  practicable. 

[Treatment  by  Esmarch's  Bandage. 

A  recent  addition  to  the  methods  of  apply- 
ing the  compression  treatment  is  found  in 
the  use  of  the  elastic  bandage  and  tubing 
introduced  by  Esmarch  for  the  purpose  of 
rendering  limbs  bloodless  during  operation. 
It  was  first  employed  by  Dr.  Walter  Reid,  of 
the  British  navy,  in  1875,  in  a  case  of  pop- 
liteal   aneurism.1      He  carried   the   bandage 

['  Lancet,  Sept.  25,  1875.] 


tightly  up  the  leg,  loosely  over  the  tumor,  so 
as  not  to  compress  it,  and  then  tightly  again 
over  the  lower  third  of  the  thigh.  The  rub- 
ber tubing  was  then  applied,  and  the  bandage 
removed.  At  the  expiration  of  fifty  minutes, 
the  pain  had  become  so  severe  that  the  tube 
was  removed,  two  Carte's  compressors  having 
first  been  adjusted  over  the  upper  portion  of 
the  femoral  artery.  By  their  aid  the  circu- 
lation was  controlled  for  two  hours  longer, 
when  the  aneurism  was  found  to  be  pulseless. 
As  a  precaution,  intermittent  pressure  with 
the  tourniquet  was  maintained  for  a  day  or 
two,  and  then  the  patient  was  pronounced 
cured. 

The  case  attracted  so  much  attention  in 
England  that,  within  two  years,  Waquet1 
was  able  to  give  the  details  of  seven  pub- 
lished cases,  all  by  English  surgeons,  and  all 
but  one  successful.  A  year  later,  Petit2  col- 
lected twelve  additional  cases  ;  and  in  Jan- 
uary, 1879,  Dr.  R.  F.  Weir3  added  five  more 
to  the  list,  one  being  his  own.  In  January, 
1881,  I  collected4  sixty-two  cases  in  which 
the  bandage,  or  the  rubber  tubing,  or  both 
together,  had  been  used  for  the  cure  of  aneu- 
rism. With  three  exceptions  (axillary,  in- 
ternal circumflex,  and  anterior  tibial)  the 
aneurisms  thus  treated  were  all  of  the  pop- 
liteal or  femoral  artery,  and  the  great  major- 
ity were  popliteal. 

At  the  death  of  Dr.  Reid's  patient,  a  few 
months  after  the  operation,  the  aneurism  was 
found5  reduced  from  its  original  size  of  a  hen's 
egg  to  that  of  a  small  walnut ;  it  was  filled 
by  a  dark  mass  of  cheesy  consistency,  evi- 
dently the  remains  of  a  blood-clot,  and  on 
some  portions  of  its  wall  were  strata  of  lami- 
nated fibrin,  some  of  which  were  partly  split 
off  and  turned  inwards.  The  wall  of  the  sac 
was  welldefined  and  not  thick.  The  artery 
was  obliterated  by  fibrous  tissue  for  two  and 
a  half  inches  above  the  sac.  The  laminated 
fibrin  was  thought  by  Dr.  Reid  to  have 
formed  during  the  earlier  attempts  to  cure 
by  compression,  and  the  displacement  of 
portions  of  it  to  have  been  the  result  of  the 
shrinking  of  the  sac. 

A  similar  condition  was  found  at  the  second 
and  only  other  recorded  autopsy  after  a  cure 
by  this  method  ;6  there  was  a  central  blood- 
clot,  and  the  artery  was  occluded,  but  there 
was  no  laminated  fibrin,  and  the  wall  of  the 
sac  was  very  much  thickened. 

In  the  two  fatal  cases,  in  which  death  fol- 
lowed as  a  consequence  of  the  operation,  the 
sac  was   found  filled  with   soft,  recent   clot, 

['  Sur  le  traitement  des  Anevrysmes  des 
membres  au  moyen  de  Pappareil  elastique 
d'Esmarch,  Paris,  1877.] 

[2  Bulletin  generate  de  Tberapeutique,  1878, 
vol.  xciv.,  pp.  458,  504,  543.] 

[3  American  Journal  of  Medical  Sciences, 
Jan.,  1879.] 

[4  American  Journal  of  Medical  Sciences, 
April,  1881.] 

[5  Lancet,  Aug.  5,  1876.] 

[6  Wagstaffe,  Lancet,  1876,  ii.,  p.  461,  for 
case,  and  Trans.  Path.  Soc,  vol.  xxix.,  p. 
72,  for  autopsy.] 
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which  in  one  of  them  extended  up  the  artery 
(the  anterior  tibial)  to  and  into  the  popliteal. 

These  autopsies  indicate  the  process  by 
which  a  cure  is  obtained  in  the  successful 
cases  :  the  blood  retained  within  the  sac  coag- 
ulates during  the  application  of  the  bandage; 
the  clot  increases  during  the  subsequent  com- 
pression of  the  artery,  and  occludes  it  at  its 
point  of  junction  with  the  sac  so  effectually 
that  no  blood  passes  through.  As  the  serum 
is  absorbed  and  the  clot  shrinks,  the  wall  of 
the  sac  follows  it,  and  may  also  increase  in 
thickness,  probably  as  the  result  of  the  irri- 
tation of  the  clot.  The  same  irritation  of  the 
wall  of  the  artery  near  the  orifice  of  the  sac 
leads  to  the  formation  of  granulations  which 
permanently  close  the  vessel.  The  incom- 
pleteness of  the  clot,  and  the  subsequent  occlu- 
sion of  the  artery  by  it,  are  shown  by  the  fact 
that  in  the  majority  of  the  recorded  cases  of 
cure  pulsation  was  noticed  in  the  sac  on  the 
removal  of  the  bandage,  if  the  artery  was  not 
compressed,  but  remained  permanently  ab- 
sent after  compression,  digital  or  instru- 
mental, had  been  maintained  for  a  few  hours. 

The  same  facts  explain  the  frequent  fail- 
ures, which  present  two  clinical  forms.  In 
one  the  tumor  shows  no  change  on  the  re- 
moval of  the  bandage  :  coagulation  has  not 
taken  place.  In  the  other,  after  a  period  of 
variable  length,  during  which  pulsation  has 
been  slight  or  even  entirely  absent,  it  reap- 
pears with  its  original  force,  and  the  aneu- 
rism continues  to  increase.  The  blood  has 
found  its  way  past  the  clot,  the  more  freely 
as  the  latter  contracts,  and  has  redistended 
the  sac. 

The  sixty -two  cases  I  collected  were  grouped 
in  three  classes,  according  to  the  method  of 
treatment.  In  the  1st,  which  embraces  fifty- 
two  cases,  Dr.  Reid's  method  was  used  with 
or  without  certain  slight  and  apparently  un- 
important variations  ;  in  the  2d,  five  cases, 
the  elastic  bandage  or  the  rubber  tubing  alone 
was  repeatedly  used  alternately  with  a  tour- 
niquet or  digital  pressure,  to  arrest  the  circu- 
lation completely  for  several  hours  ;  in  the 
3d,  five  cases,  the  bandage  was  used  for  a 
short  time  each  day  for  many  days,  without 
any  compression  of  the  artery  in  the  intervals, 
or  with  a  tourniquet  loosely  applied. 

The  fifty-two  cases  of  the  1st  group  furnish 
twenty-eight  cures,  twenty-two  failures,  and 
two  deaths.  Of  the  cures,  twenty-four  were 
obtained  by  a  single  attempt,  and  four  by  two 
attempts  separated  by  an  interval  of  from  one 
to  four  days.  The  bandage  was  applied  in  a 
majority  of  the  successful  cases  for  about  an 
hour,  the  extremes  being  fifty  minutes  and 
three  and  a  half  hours  ;  in  some,  it  was  carried 
loosely  over  the  tumor,  so  as  not  to  compress 
it ;  in  others,  the  tumor  was  left  entirely  un- 
covered, and  in  some  the  patient  was  made 
to  stand  up  after  the  bandage  had  been  placed 
upon  the  leg,  and  before  it  had  been  placed 
upon  the  thigh,  in  order  that  the  sac  might 
be  fully  distended.  In  two  cases  Mr.  Heath 
bandaged  the  thigh  from  above  downwards, 
so  as  to  over-distend  the  sac,  thinking  that 
by  this  means  the  tendency  to  coagulation 
would  be  increased,  but  he  adds  that  experi- 


ments subsequently  made  to  verify  the  theory 
gave  a  negative  result.  After  the  remo 
the  bandage  the  artery  above  the  tumor  was 
compressed  with  the  tourniquet  or  the  lingers, 
usually  for  from  two  to  nine  hours,  but  in 
one  case  for  only  one  hour,  and  in  another  for 
five  days  ;  in  one  case  genuflexion  was  sub- 
stituted for  pressure  above.  In  two  or  three 
cases  pulsation  returned  the  next  day,  and 
was  then  definitely  arrested  by  compression 
for  a  few  hours. 

In  twelve  of  the  twenty-two  failures,  the 
same  method  was  pursued  in  nineteen  dif- 
ferent attempts  ;  in  the  remaining  ten,  with 
eighteen  attempts,  no  pressure  seems  to  have 
been  used  after  the  removal  of  the  bandage, 
but  in  one  of  these  the  bandage  was  kept  on 
for  six  hours,  and  in  another  for  three  hours, 
periods  longer  even  than  some  of  those  during 
which  the  combined  use  of  the  bandage  and 
tourniquet  had  effected  a  cure.  In  at  least 
five  of  the  first  twelve  the  method  was  thor- 
oughly and  skilfully  employed,  with  every 
detail  used  in  most  of  the  successful  cases  ; 
the  sac  was  kept  full,  and  the  pressure  was 
maintained  for  a  sufficient  length  of  time. 
They  show  therefore,  when  added  to  the 
twenty-eight  successful  cases,  that  the  method 
even  when  rigorously  employed  may  be  ex- 
pected to  fail  in  at  least  fifteen  per  cent,  of 
the  cases.  With  reference  to  the  remaining 
seven  of  these  twelve  failures,  it  may  be  ob- 
jected with  some  reason  that  the  method  was 
used  improperly  or  for  an  insufficient  length 
of  time  ;  as  the  details  are  not  fully  given, 
this  question  cannot  be  settled. 

The  relative  percentage  of  success,  however, 
is  not  sufficient  to  determine  whether  the 
method  should  or  should  not  be  used.  If  an 
attempt  involves  no  risk,  if  its  failure  leaves 
the  patient  as  fit  to  undergo  other  treatment 
as  he  was  before,  it  would  be  not  only  proper 
but  perhaps  even  obligatory  to  make  it,  even 
if  the  percentage  of  success  was  much  less. 

The  alleged  dangers  are  of  three  kinds : 
1st,  gangrene,  as  the  result  of  the  size  or  ex- 
tension of  the  clot ;  2d,  the  greater  proba- 
bility of  the  occurrence  of  gangrene  if  recourse 
must  be  had  to  the  ligature  after  failure  ;  3d, 
such  as  may  arise  in  consequence  of  the  in- 
creased arterial  tension  in  the  other  parts  of 
the  body  during  the  attempt. 

1.  Death  has  followed  the  employment  of 
the  method  in  two  cases  ;  in  the  one  with  ap- 
parently impending,  in  the  other  with  fully 
developed,  gangrene.  The  cases  are  those  of 
Dr.  Weir  and  Mr.  Rivington. 

In  Dr.  Weir's  case1  the  bandage  was  applied 
twice  with  an  interval  of  three  days,  and  re- 
tained on  the  last  trial  for  nearly  eight  hours. 
The  patient  died  twenty-seven  hours  after- 
wards with  symptoms  of  heart  failure  or 
shock,  the  dorsum  of  the  foot  remaining  cold. 
In  Mr.  Rivington's  case2  the  aneurism  (of  the 
anterior  tibial)  had  ruptured  externally  be- 
fore the  patient  came  under  observation,  and 
amputation    was    refused,   although    strenu- 


['  Archives  of  Medicine,,  vol.  iii.,  1880,  p. 
207.] 

[2  Lancet,  Oct.  16,  1880,  p.  60S.] 
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ously  urged  by  the  surgeons.  On  the  eighth 
day  a  line  of  demarcation  had  formed  in  the 
lower  third  of  the  leg,  and  a  few  days  after- 
wards the  patient  died. 

2.  The  second  question,  that  of  the  greater 
probability  of  the  occurrence  of  gangrene,  if 
recourse  must  be  had  to  the  ligature  after 
failure  of  elastic  compression,  is  raised  by 
Mr.  Bryant's  experience  in  one  case,  and  by 
the  fact  that  this  probability  has  been  shown 
to  be  increased  after  ligature  by  previous 
compression  of  the  artery  by  the  tourniquet 
or  finger. 

Mr.  Bryant'  applied  the  bandage  twice,  for 
three  hours  each  time,  with  an  interval  of 
four  days,  for  a  popliteal  aneurism  in  a  man 
of  forty-five.  A  fortnight  after  the  second 
attempt  he  tied  the  femoral  artery  with  cat- 
gut ;  the  wound  healed  by  immediate  union, 
but  the  foot  "soon  became  the  seat  of  anaemic 
gangrene,  and  a  fortnight  after  the  applica- 
tion of  the  ligature  was  amputated  in  the 
middle  of  the  leg,  and  a  good  recovery  fol- 
lowed." 

This  is  the  only  instance  of  gangrene  in 
the  sixteen  cases  of  the  list  in  which  it  is 
recorded  that  the  ligature  was  used  after  fail- 
ure of  the  bandage,  and  the  number  is  too 
small  to  determine  whether  or  not  the  pro- 
portion is  greater  than  that  following  simple 
ligature,  two  or  perhaps  three,  in  eighty- 
seven  according  to  Mr.  Holmes.2 

But  even  if  gangrene  should  be  twice  as 
frequent  after  secondary  ligation,  its  relative 
frequency  in  the  total  number  of  cases  treated 
by  the  bandage  would  probably  not  be  greater 
than  after  primary  ligation.  The  explanation 
suggested  by  Mr.  Bryant,  and  probably  the 
correct  one  if  a  causal  relation  exists,  is  the 
plugging  of  the  small  arteries  by  fragments 
of  the  clot. 

3.  It  has  been  shown  by  observations  made 
with  the  sphygmograph  that  while  the  elastic 
bandage  is  upon  a  limb  the  infra-arterial 
pressure  is  increased  throughout  the  other 
portions  of  the  body,  and  it  has  been  sug- 
gested that  this  increase  might  be  dangerous 
if  certain  conditions  of  the  heart  or  arteries 
should  coexist.  No  accidents  from  this  cause 
have  yet  been  recognized,  and  if  such  a  con- 
tra-indication  should  exist  in  any  given  case, 
the  danger  can  be  avoided  by  using  the 
tubing  alone,  as  has  been  done  in  two  cases. 
By  this  means  the  amount  of  blood  normally 
contained  within  the  limb  would  be  retained 
there  during  the  operation,  and  would  not  be 
forced  out  to  augment  that  contained  within 
the  other  portions  of  the  circulatory  system. 

The  second  of  the  three  groups  into  which 
the  list  is  divided  contains  five  cases,  those 
in  which  the  bandage  or  the  tubing  alone 
was  used  two  or  more  times,  alternately  with 
instrumental  or  digital  pressure,  to  arrest  the 
circulation  for  several  hours. 

In  the  third  group,  five  cases  with  three 
successes  and  two  failures,  the  method  em- 
ployed was  radically  different.     Three  of  the 

['  The  Practice  of  Surgery,  3d  Amer.  edit., 
p.  345.] 

[2  See  note,  p.  353.] 


cases  were  treated  by  Gersuny,1  one  by  Raab,2 
and  one  by  Esmarch.3  The  general  plan  was 
to  apply  the  bandage  and  the  tubing  with 
just  sufficient  force  to  arrest  the  pulsation, 
and  to  leave  it  in  place  for  about  half  an 
hour  ;  to  repeat  this  daily  or  twice  a  day  for 
several  weeks,  and  to  compress  the  artery 
with  a  tourniquet  or  shot-bag  for  two  or  three 
hours  after  each  application  of  the  bandage. 
For  the  particulars  of  the  cases  in  these  two 
groups  the  reader  is  referred  to  the  original 
sources  given  above,  or  to  my  paper  on  this 
subject  in  the  Am.  Journal  of  the  Medical  Sci- 
ences, April,  1881. 

The  conclusion  to  be  drawn  from  all  these 
cases  seems  to  be  that  we  have  in  the  elastic 
bandage  an  efficient  means  for  safely  shorten- 
ing the  duration  of  the  treatment  by  compres- 
sion of  popliteal  and  some  femoral  aneurisms. 
The  greater  efficiency,  the  more  speedy  action, 
of  the  method  is  apparently  due  mainly  if  not 
entirely  to  the  arrest  of  the  circulation  through 
the  collateral  channels  as  well  as  through  the 
main  artery,  thus  securing  the  absolute  stag- 
nation of  the  contents  of  the  sac.  Conse- 
quently, the  rubber  tubing  which  is  drawn 
tightly  twice  or  three  times  about  the  limb 
above  the  aneurism  is  to  be  considered  the 
efficient  part ;  and  the  principal,  perhaps  the 
sole,  benefit  from  the  bandage  is  that  of  mak- 
ing a  less  severe  constriction  by  the  tubing 
sufficient. 

The  details  of  the  method  involve  the  re- 
tention of  the  bandage  or  tubing  for  one  or 
two  hours,  and  the  compression  of  the  artery 
by  a  tourniquet  or  the  fingers  for  several 
hours  afterwards.  This  compression  should 
be  firm  enough  to  prevent  the  flow  of  blood 
through  the  artery,  but  after  it  has  been  kept 
up  for  an  hour  or  two  it  should  be  tempora- 
rily intermitted,  as  Dr.  Weir  suggests,  in  or- 
der to  ascertain  if  pulsation  returns  in  the 
sac.  If  pulsation  returns  within  a  few  hours 
after  an  apparent  cure  has  been  obtained,  the 
artery  must  be  again  compressed  for  some 
time.  The  elastic  bandage  should  not  com- 
press the  aneurism,  for  the  cure  is  to  be  ef- 
fected by  filling  the  sac  with  a  clot,  and  if 
this  clot  is  smaller  than  the  natural  capacity 
of  the  sac  it  will  be  easier  for  the  blood  to 
make  its  way  into  the  latter  after  the  removal 
of  the  compression,  and  thus  perhaps  prevent 
a  cure.  If  the  primary  clot  has  extended 
upwards  into  the  artery,  this  of  course  is  less 
likely  to  happen,  but  as  the  surgeon  cannot 
be  sure  that  such  extension  will  take  place, 
it  is  prudent  to  act  as  if  it  would  not.  On 
the  other  hand,  hyper-distension  of  the  sac, 
as  practised  by  Mr.  Heath,  seems  unnecessary 
and  perhaps  even  dangerous.  The  clot  is  in 
itself  a  source  of  irritation  to  the  wall  of  the 
sac,  and  if  this  slight  irritation  is  increased 
by  extreme  tension,  it  may  pass  beyond  the 
degree  which  leads  to  tissue-production,  and 
cause  suppuration. 

The  introduction  of  needles  or  of  a  coagu- 


[l  Gersuny,  Archiv  fur  Klinische  Chirurgie, 
1879,  vol.  xxiv.,  p.  798.] 
[2  Ibid.] 
[3  Centralblatt  fur  Chir.,  1879,  vi.,  p.  65.J 
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lating  injection  has  been  suggested  but  never 
yet  practised.  It  might  be  proper  in  a  second 
application  in  those  exceptional  cases  in  which 
the  first  trial  has  not  caused  coagulation,  but 
as  it  involves  a  slight  risk  of  suppuration,  it 
will  probably  be  thought  advisable  not  to 
employ  it  in  the  first  attempt.] 


Treatment  by  Flexion. 

The  simple  bandaging  of  the  limb  in 
acnte  liexion,  the  patient  being  kept  at 
rest,  may  occasionally  succeed  in  curing 
aneurisms  situated  at  the  bend  of  the 
limb,  as  in  the  popliteal  space  or  the  el- 
bow, and  possibly  in  the  groin.  This 
plan  of  cure  had  been  previously  tried  ; 
but  the  merit  of  first  demonstrating  its 
success  is  fairly  due  to  Mr.  Ernest  Hart.1 
All  that  is  requisite  in  this  treatment  is 
to  bandage  the  limb  from  the  toes  nearly 
to  the  knee  with  a  roller,  and  then  to  turn 
the  roller  round  the  thigh  flexed  at  an 
acute  angle  ;  the  limb  should  then  be  bent 
upon  the  pelvis,  and  the  knee  rested 
against  a  pillow. 

In  Mr.  Hart's  case,  the  cure  had  made  con- 
siderable advance  after  the  first  day  of  the 
treatment,  and  was  complete  on  the  fourth 
day  ;  on  the  seventh  the  patient  was  moving 
about.  In  Mr.  Shaw's  case,  the  cure  was 
much  more  protracted,  and  the  cessation  of 
pulsation  was  not  reported  till  the  thirty- 
eighth  day,  but  then  the  tumor  was  larger. 
In  neither  of  these  cases  was  any  rigorous 
system  of  diet  enforced,  nor  did  the  patient 
complain  of  the  least  inconvenience  in  either. 
In  a  patient  under  my  own  care,2  the  aneu- 
rism, which  was  small  and  recent,  was  cured, 
without  any  inconvenience  or  distress  to  the 
patient,  in  two  days.  Numerous  other  suc- 
cessful cases  have  been  put  on  record.  The 
most  interesting  and  important  of  these,  in 
which  genuflexion  succeeded  after  the  failure 
of  the  Hunterian  operation,  and  of  instru- 
mental compression  on  the  femoral  artery,  is 
reported  by  Mr.  Spence  in  the  Edinburgh 
Medical  Journal  for  November,  1859,  p.  434. 

1  For  the  details  of  this  case,  which  I  had 
the  opportunity  of  seeing,  in  consultation 
with  Mr.  Hart,  before  the  commencement  of 
the  treatment,  see  Med.-Chir.  Trans,,  vol. 
xlii.,  p.  205.  In  the  same  volume  is  the  re- 
port of  a  similar  successful  case  under  the 
care  of  Mr.  Shaw.  The  plan  is  understood 
to  have  been  tried  some  time  ago  on  a  patient 
of  Sir  W.  Fergusson  at  King's  College  Hos- 
pital ;  but  it  seems  likely  that  the  trial  was 
not  very  persistent.  The  details  have  been 
lost ;  and  the  fact  was  first  mentioned  after 
the  publication  of  Mr.  Hart's  case.  Mr. 
Hart's  case  occurred  in  1858.  It  seems,  how- 
ever, that  the  method  was  successfully  used 
by  Dr.  Th.  Maunoir.  of  Geneva,  in  1857.  See 
Richet,  in  Diet,  de  Med.  et  de  Chir.  Pratiques, 
vol.  ii.,  p.  339. 

2  Brit.  Med.  Jourm,  1868,  vol.  i.,  p.  585. 


The  patient  applied  for  advice  originally  in 
May,  1857,  on  account  of  an  aneurism,  which 
had  only  been  noticed  a  month,  and  which 
increased  so  rapidly  while  he  was  under  ob- 
servation, that  the  femoral  was  tied  below  the 
origin  of  the  profunda  without  further  delay. 
There  was  some  apprehension  of  gangrene 
after  the  operation,  showing  apparently  that 
the  circulation  was  re-established  only  slowly. 
The  ligature  separated  on  the  twenty-ninth 
day,  and  then  some  undulatory  pulsation  was 
noticed  in  the  tumor,  which,  however,  was 
I  much  diminished  in  size.  By  bandaging  the 
limb,  cautious  compression  of  the  femoral 
j  artery,  and  direct  pressure  by  a  compress  of 
|  lint  over  the  tumor,  this  pulsation  was  re- 
duced to  a  line  corresponding  to  the  course  of 
the  artery,  and  not  larger  than  the  popliteal 
on  the  other  side.  The  patient  was  then  dis- 
charged, and  returned  to  his  avocation,  that 
of  a  Coal-carter.  In  August,  1858,  he  came 
to  the  hospital  again,  as  the  tumor  had  sud- 
denly increased  within  two  or  three  days. 
It  was  then  found  to  be  as  large,  and  pulsating 
as  violently,  as  before  the  artery  was  tied. 
Compression  was  tried,  and  persisted  in  for 
five  months,  but  the  tumor  increased  instead 
of  diminishing.  It  was  then  proposed  to  tie 
the  femoral  artery  low  down,  i.  e.,  in  Hunter's 
canal,  since  the  upper  part  of  the  superficial 
femoral  appeared  obliterated.  Previous  to 
this,  however,  it  was  thought  right  to  give  a 
trial  to  the  flexion  treatment ;  and  this  suc- 
ceeded so  well,  that  in  a  week  the  pulsation 
had  very  much  diminished,  and  in  a  month 
the  aneurism  was  quite  cured,  its  contents 
being  perfectly  solid,  and  the  anastomosing 
vessels  enlarged.  The  man  again  returned 
to  his  laborious  avocation,  and  was  presented 
to  the  Medico-Chirurgical  Society  of  Edinburgh 
four  months  afterwards  ;  the  cure  being  quite 
complete.1 

It  ought  to  be  noticed  here  that  this  man 
could  not  at  first  bear  the  complete  flexion  of 
the  limb  ;  accordingly  a  slipper,  with  a  piece 
of  bandage  sewn  to  the  heel,  was  fastened  on 
the  foot,  and  the  bandage  was  then  attached 
to  a  loop  connected  with  a  broad  band  round 
his  pelvis,  and  this  loop  was  gradually  tight- 
ened, so  as  to  increase  daily  the  flexion  of  the 
leg  on  the  thigh.  The  confinement  to  bed 
appears  to  have  lasted  little  more  than  a  fort- 
night. This  milder  plan  of  employing  flexion 
may  be  often  found  successful  when  the  pa- 
tient cannot  tolerate  more  rigid  confinement. 
Many  cases  are  also  reported  in  which 
flexion  has  been  successfully  used  in  combi- 
nation with  pressure.  In  one  under  the  care 
of  Mr.  Pemberton,2  the  amount  of  pressure 
used  was  so  slight  that  no  great  importance 
is  attached  by  him  to  its  action.  Yet  the 
aneurism,  a  large  one,  and  pulsating  strongly, 


1  A  second  case,  under  Mr.  Hart's  care,  was 
communicated  to  the  Royal  Medical  and  Chi- 
rurgical  Society,  in  which  the  cure  was  effected 
in  a  few  days  without  even  confinement  to 
the  recumbent  position.  (Proceedings  of  the 
Royal  Med.  and  Chir.  Soc,  vol.  iv.,  p.  37.) 

2  Lancet,  Sept.  3,  1859,  p.  232. 
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was  cured  in  less  than  twelve  hours.  A  some- 
what similar  case  is  reported  by  Mr.  A.  Prit- 
chard,  of  Bristol,  in  the  British  Medical 
Journal,  March  30,  1861. • 

[Prof.  Van  Buren  (Trans.  International 
Med.  Congress,  Phila.,  1876,  p.  559)  mentions 
two  cases  of  inguinal  aneurism  cured  by 
flexion  of  the  thigh  ;  one,  treated  by  Buck, 
was  a  recurrent  aneurism  after  ligature  of 
the  external  iliac  ;  the  other,  by  Dr.  Eldridge, 
of  Yokohama,  was  cured  in  twenty  days. 
He  refers  also  to  a  ca>e  in  which  Dr  Edward 
T.  Caswell,  of  Providence,  R.  I.,  cured  a 
double  popliteal  aneurism  by  genuflexion 
short  of  completely  arresting  the  pulsation  ; 
and  to  one  in  which  Dr.  Montgomery  cured  a 
traumatic  aneurism  at  the  bend  of  the  elbow 
by  flexion  for  twenty-four  hours.] 

The  failures  which  have  hitherto  been 
recorded  appear  not  beyond  what  any 
other  method  of  treatment  is  exposed  to. 

Thus  in  Mr.  Moore's  case,  above  referred  to 
(p.  357),  flexion  was  tried  unsuccessfully  ; 
but  then  the  tumor  was  large,  and  was  grow- 
ing rapidly  towards  the  joint ;  and  such  cases 
are  peculiarly  intractable.  In  a  case  under 
Mr.  Paget's  care,2  this  method  was  tried,  and 
failed  ;  but  in  that  case  other  methods  of 
treatment  also  failed,  the  case  not  being  one 
of  aneurism  in  the  proper  sense  of  the  term, 
but  of  ulcerated  artery  without  a  sac. 

A  case  was  in  St.  George's  Hospital  in  1S67 
of  popliteal  aneurism  of  two  months'  dura- 
tion, in  a  man  aged  twenty-six,  of  dissipated 
habits.  Flexion  to  about  aright  angle  nearly 
but  not  quite  stopped  the  pulsation.  After 
eleven  days  of  flexion  the  pulsation  had 
ceased  entirely.  It  recurred,  however,  though 
to  a  very  slight  extent,  from  time  to  time,  and 
the  limb  continued  to  increase  in  size,  until 
a  portion  of  the  swelling  suppurated  ;  and 
then  bleeding  occurred  from  the  tumor,  neces- 
sitating amputation.  On  examining  the  limb 
the  artery  was  found  completely  divided  into 
two  parts.  No  mention  is  made  of  any  obvious 
disease  in  the  coats  of  the  artery. 

M.  Liegois3  gives  an  analysis  of  forty-nine 
cases  of  popliteal  aneurism  treated  by  flexion, 
founded  on  a  thesis  by  M.  Stopin.  Twenty- 
six  were  cured,  flexion  being  used  alone  in 
eleven  cases,  and  in  four  after  other  methods 
had  failed.  In  the  remaining  eleven  flexion 
was  used  in  combination  with  other  measures. 
Out  of  the  twenty-three  cases  which  failed, 
seven  are  stated  to  have  suffered  rupture,  and 
one  inflammation  of  the  sac. 

The  cases  best  adapted  for  the  trial  of 
flexion  are  the  simplest.     In  those  cases 
where  the  tumor  is  not  of  very  large  size,  j 
where  the  parts  covering  it  are  not  much 

1  See  also  a  case  by  Mr.  Colles,  in  the  Dub- 
lin Hospital  Gazette,  June  15,  1860  ;  and  one 
by  Dr.  Leith  Adams,  Med.  Times  and  Gazette, 
Jan.  26,  1861. 

2  Medical  Times  and  Gazette,  1859,  vol.  ii., 
p.  505. 

3  L'Union  med.,  August  14,  1869,  p.  236. 


inflamed,  nor  the  joint  involved,  and 
where,  as  far  as  can  be  ascertained,  the 
tumor  is  seated  on  the  superficial  face  of 
the  artery,  we  may  anticipate  benefit 
from  flexion.  If  the  flexion  of  the  limb 
entirely,  or  almost  entirely,  suspends  the 
pulsation  and  the  bruit,  this  treatment 
may  be  trusted  by  itself;  otherwise  a 
compressor  must  be  applied  to  the  artery 
above,  in  aid  of  the  flexion.  But  the 
compression  need  not,  in  such  a  case,  be 
applied  with  nearly  the  same  severity 
which  would  be  demanded  in  an  ordinary 
case.1  A  very  slight  amount  of  pressure 
will  often  serve ;  and  if  the  only  advan- 
tage of  this  simple  and  nearby  painless 
proceeding  were  to  spare  the  patient  the 
annoyance  of  severe  pressure,  it  wTould  be 
no  slight  one.  There  are,  however,  many 
cases  in  which  the  aneurism  will  be  en- 
tirely cured  by  it,  without  the  smallest 
risk  either  to  life  or  limb. 


Treatment  by  Manipulation. 

A  method  of  treatment  has  been 
founded  on  the  consideration  of  the  path- 
ological changes  which  by  the  deposition 
of  fibrin  and  occlusion  of  the  cavity  of 
an  aneurismal  sac  lead  to  its  cure,  and 
the  analysis  of  certain  cases  in  which  the 
accidental  displacement  of  clot  from 
within  the  sac,  and  its  impaction  in  the 
artery  on  the  distal  side  of  the  aneurism, 
has  seemed  to  give  rise  to  exceptional 
cures.  Sir  W.  Fergusson  has  endeavored 
artificially  to  imitate  this  process  by 
means  of  a  particular  manipulation  of  an 
aneurism,  whereby  the  fibrin  within  may 
be  so  displaced  as,  either  in  part  or  in 
whole,  to  block  up  the  main  artery  on 
the  distal  side  of  the  disease. 

In  a  paper  which  will  be  found  in  the 
Medico-Chirurgical  Transactions,  vol.  xl.,  p. 
1,  that  surgeon  describes  two  cases  which  he 
submitted  to  this  treatment.  Both  were  cases 
of  subclavian  aneurism.  The  first  patient 
was  a  healthy-looking  man  of  middle  age, 
having  a- large  aneurism  of  two  years'  stand- 
ing, involving  chiefly  the  middle  part,  of  the 
artery.  In  the  event  of  any  operation  by 
ligature  having  been  determined  on,  the 
vessel  must  have  been  tied  either  on  the 
tracheal  side  of  the  scaleni,  according  to  the 
Hunterian  method,  or  on  the  distal  side,  ac- 
cording to  the  method  of  Wardrop  or  Brasdor. 
Sir  W.  Fergusson  thus  describes  his  proceed- 
ing :  "The  patient  was  seated  in  a  chair; 
and  I  placed  the  flat  end  of  the  thumb  on  the 
aneurismal  tumor  so  as  to  cover  the  promi- 
nence. I  then  pressed,  until  all  the  fluid 
blood  had  passed  from  the  sac,  and  I  could 
feel  that  the  upper  side  of  the  aneurism  was 


1  See  Mr.  Pemberton's  case,  above  referred 
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pressed  against  the  lower.  I  now  gave  a 
rubbing  motion  to  the  thumb,  and  felt  a 
friction  of  surfaces  within  the  flattened  mass. 
The  movements  were  little  more  than  momen- 
tary, but  they  were  such  as  I  had  precon- 
ceived." The  immediate  effect  was  to  pro- 
duce giddiness  and  mental  confusion,  so  that 
the  patient  was  for  a  time  unable  to  stand. 
Pulsation  ceased  in  the  arteries  below  the 
tumor,  and  pain  was  experienced  in  the  hand 
and  forearm.  In  the  evening,  however,  pul- 
sation had  returned  in  these  vessels.  West 
day  the  manipulation  in  the  way  described 
was  repeated,  with  much  the  same  immediate 
effects.  Pulsation  returned  slowly,  after  some 
days,  in  the  arm  and  hand.  The  tumor  was 
thought  to  have  become  manifestly  less  in 
size,  and  to  pulsate  less  strongly.  It  never 
ceased,  however,  to  pulsate,  and  eight  months 
after  the  patient  died,  owing  to  rupture  of  the 
sac  at  the  lower  and  back  part.  It  was  found 
to  contain  solid  fibrin  of  old  date,  and  re- 
cently coagulated  blood.  The  axillary  artery 
was  filled  with  a  firm  plug  of  fibrin.  In  the 
second  case  so  treated  by  Sir  W.  Pergusson, 
paralysis  of  the  left  side  of  the  face,  and  of 
the  left  forearm  and  leg  followed  the  first 
manipulation,  the  pulse  ceasing  at  the  wrist. 
With  this  exception,  there  was  little  material 
change.  At  the  end  of  two  months  the  patient 
resumed  his  occupation  as  a  seaman,  having 
regained  the  use  of  his  left  side,  but  the 
tumor  being  apparently  unaltered.  A  year 
after,  he  was  again  seen,  and  an  attempt 
made  to  keep  up  continued  pressure  on  the 
tumor ;  but  it  proved  so  unsatisfactory  that 
it  was  given  up.  Again,  at  the  end  of  the 
year,  that  is,  two  years  after  the  first  employ- 
ment of  manipulation,  he  returned  ;  and  now 
the  tumor  had  completely  disappeared,  there 
was  not  a  trace  of  it  to  be  perceived  ;  a  slight 
pulse  could  be  felt  at  the  wrist.  The  arm 
seemed  much  the  same  as  its  fellow,  and  the 
paralysis  of  the  left  side  had  gone  off. 

Neither  of  these  cases  afforded  satisfac- 
tory evidence  of  the  efficacy  or  safety  of 
this  mode  of  treatment.  In  the  first  case, 
although  the  tumor  was  considered  to  be 
somewhat  solidified,  it  never  ceased  to 
pulsate  ;  and  after  a  few  months  caused 
the  death  of  the  patient  by  bursting.  In 
the  second  case  no  perceptible  effect  was 
produced  on  the  tumor  at  the  time,  nor 
did  it  seem  to  be  much  changed  at  the 
end  of  a  year  ;  but  after  two  years  of  la- 
borious occupation,  the  tumor  was  found 
to  have  disappeared.  It  must  he  consid- 
ered doubtful  how  far  this  result  was  due 
to  spontaneous  changes,  or  to  accidental 
displacement  of  the  contents  of  the  tu- 
mor in  the  course  of  the  patient's  frequent 
exertions. 

The  sudden  faintness  of  both  these  pa- 
tients immediately  after  the  manipulation 
of  the  tumors,  and  the  paralysis  which 
followed  in  the  second  case,  indicated 
sources  of  danger  connected  with  this 
treatment,  which  Sir.  W.  Fergusson  did 
not  omit  to  point  out.    It  seemed  possible 


that  in  the  manipulation  some  of  the 
broken-down  librin'was squeezed  towards 
the  mouLh  of  the  vertebral  or  carotid  ar- 
teries, and  by  obstructing  the  (low  of 
blood  to  the  brain  produced  hemiplegia 
in  the  manner  suggested  by  Dr.  Kirkes, 
who,  in  a  paper  read  before  the  Medical 
and  Chirurgical  (Society  in  May,  1852, 
pointed  out  the  probability  of  this  con- 
dition being  produced  by  librin  from  the 
valves  of  the  aorta  being  carried  along 
mechanically  in  the  blood.  A  case  highly 
illustrative  of  this  danger  has  since  been 
described  by  Prof.  Esmarch. ' 

Captain  C.  H.  consulted  a  friend  of  Prof. 
Esmarch's  for  tonsillitis,  and  at  the  same  time 
drew  his  attention  to  a  tumor  on  the  left  side 
of  his  neck,  which  had  formed  suddenly  three 
years  previously,  without  appreciable  cause, 
and  had  now  attained  the  size  of  a  hen's  egg. 
It  was  easily  diagnosed  as  an  aneurism  of  the 
common  carotid.  On  repeating  the  examina- 
tion a  few  days  later,  and  exerting  pressure 
upon  the  tumor  for  the  purpose  of  reducing 
it,  the  patient  fell  suddenly  back  with  symp- 
toms of  apoplexy  ;  he  was  at  once  bled,  and 
conveyed  to  the  hospital,  where  he  was  placed 
under  the  care  of  Dr.  Esmarch.  There  was 
right-sided  cerebral  paralysis ;  the  pupils 
were  dilated,  but  reacted  to  the  light ;  the 
tumor  pulsated  simultaneously  with  the  caro- 
tids, but  presented  no  murmurs.  Prof.  Es- 
march diagnosed  the  detachment  of  fibrin 
from  the  aneurismal  sac,  and  consequent  ob- 
literation of  the  left  carotid.  Death  ensued 
three  days  afterwards.  At  the  autopsy,  per- 
formed by  Prof.  Weber,  of  which  the  most 
careful  details  are  given,  the  sac  of  the  large 
aneurism  was  found  to  be  partly  lined  with 
more  or  less  firmly  attached,  ragged,  fibrinous 
coagula;  much  loose  fibrin  irregularly  inter- 
woven was  also  in  the  sac  ;  a  firm  coagulum 
was  drawn  out  of  the  internal  carotid,  and 
this  coagulum  was  found  to  extend  up  to  the 
carotid  foramen.  There  was  no  coagulum  in 
the  external  carotid.  The  cerebral  carotid, 
the  middle  cerebral,  and  the  ophthalmic 
artery  were  completely  blocked  up  with  co- 
agula of  a  dark-brown  color,  inclosing  numer- 
ous red  and  grayish-white  plugs,  which  evi- 
dently were  derived  from  the  aneurism. 
Their  identity  was  proved  by  the  microscope. 
There  was  considerable  softening  of  the  middle 
of  the  left  hemisphere,  including  the  corpus 
callosum. 

A  somewhat  similar  accident  was  described 
by  Mr.  Teale,  of  Leeds,  in  some  clinical  re- 
marks delivered  in  1859.2  He  mentions  that 
in  the  year  1847  he  was  one  of  a  numerous 
consultation  in  a  doubtful  case  of  carotid 
aneurism.  The  subject  of  it  was  a  middle- 
aged  female,  in  good  health  in  other  respects. 
She  was  seated  in  a  chair  while  the  tumor 
was   examined  by  several  persons  in  succes- 

1  Virchow,  Archiv  fur  Path.,  Anat.  und 
Physiologic,  vol.  xi.,  p.  410,  1857. 

2  Med.  Times  and  Gaz.,  March,  1S59,  p. 
265. 
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sion,  and  subjected  by  them  to  repeated 
handling  and  compression.  While  this  was 
going  on,  she  suddenly  became  pale  and 
slipped  off  the  chair.  On  being  raised,  she 
was  found  to  be  hemiplegia  ;  alter  lingering 
in  this  state  a  few  weeks  she  died,.  The 
tumor  was  found  after  death  to  be  aneurismal. 

These  two  cases  serve  to  show  very 
strongly  the  dangers  which,  as  Sir  W. 
Fergusson  himself  pointed  out,  are  likely 
to  follow  the  manipulation  of  aneurismal 
tumors  of  the  neck.  On  the  other  hand, 
subclavian  aneurisms  are  almost  always 
ultimately  fatal,  and  have  never  yet  been 
successfully  treated  by  the  Hunterian  liga- 
ture. 

Soon  after  the  publication  of  Sir  W.  Fer- 
gusson's  paper,  Mr.  Robert  Little1  admitted 
into  the  Donegal  Infirmary  an  albino,  aged 
fifty-three,  having  an  aneurism  of  the  right 
subclavian  artery  of  nine  months'  duration, 
of  considerable  size,  pulsating  strongly,  hav- 
ing a  loud  bruit,  soft  and  compressible,  some- 
what red  and  inflamed  on  the  cutaneous  sur- 
face. Anodynes,  sedatives,  local  refrigerants, 
and  venesection  were  employed  without  effect. 
On  January  1,  1856,  by  making  gentle  but 
steady  pressure  with  the  thumbs  alternately 
over  the  aneurismal  sac,  Mr.  Little  succeeded 
in  displacing  some  of  the  coagula,  and  direct- 
ing them  towards  the  distal  opening  of  the 
artery.  No  other  local  treatment  was  adopted  ; 
but  the  patient  was  ordered  a  preparation  of 
iron  internally.  For  the  first  two  days  no 
change  was  perceptible  either  in  the  tumor  or 
the  arm  ;  but  on  the  third  day  the  pulse  at 
the  wrist  was  manifestly  weaker,  and  the 
arm  somewhat  colder  than  the  opposite  one. 
The  symptoms  gradually  increased  up  to  the 
tenth  day  after  the  manipulation  of  the  sac, 
when  no  pulsation  could  be  felt  in  either  the 
radial,  brachial,  or  axillary  arteries.  From 
this  time  the  tumor  itself  gradually  became 
more  solid,  and  finally  all  pulsation  ceased. 
The  tumor  wasted  to  the  size  of  a  small  wal- 
nut, and  two  superficial  arterial  branches 
could  be  traced  running  transversely  across 
it  ;  one  immediately  above  the  clavicle,  the 
other  somewhat  higher  up.  For  a  time  the 
arm  was  partially  paralyzed  and  very  cold, 
but  it  subsequently  recovered  sensation  and 
motion,  and  when  the  patient  was  seen  a  year 
afterwards  his  cure  was  in  all  respects  com- 
plete. 

In  addition  to  this  highly  satisfactory  and 
interesting  cure,  Mr.  Teale,  of  Leeds,  and  Dr. 
G.  C.  Blackman,  of  Cincinnati,  have  each 
successfully  treated  an  aneurism  of  the  lower 
extremity  by  manipulation.  Dr.  Blackman2 
received  under  his  care,  in  April,  1857,  a 
man,  the  subject  of  a  large  femoral  aneurism, 
measuring  five  inches  at  the  base.  After  for- 
cibly manipulating  the  tumor  with  the  view 
of  dislodging  the  fibrinous  contents,  a  Skey's 
tourniquet  was  applied  to  the  femoral  artery 

1  Med.  Times  and  Gaz.,  May  23,  1857. 

2  Western  Lancet,  June,  1857;  New  York 
Journal  of  Medical  Science,  1857,  p.  291. 


immediately  below  Poupart's  ligament.  Much 
pain  was  complained  of  in  the  tumor,  and 
the  pulse  rose  to  110,  being  full  and  strong. 
The  patient  was  bled  to  nine  ounces,  with 
the  effect  of  diminishing  the  pain,  and  bring- 
ing the  pulse  to  50,  soft  and  regular.  After 
four  days  the  tourniquet  was  taken  off,  the 
leg  was  bandaged,  and  as  the  pulse  was  still 
high,  venesection  was  again  employed,  and 
opium  and  tartarized  antimony  administered 
internally.  On  the  tenth  day  pulsation  had 
altogether  ceased.  The  cure  remained  good. 
The  femoral  artery  is  described  as  being 
plugged  as  far  as  the  origin  of  the  profunda, 
while  in  the  popliteal  space  the  pulsation  of 
the  artery  was  hardly  perceptible. 

It  is  not,  however,  very  ensy  in  this  in- 
stance precisely  to  define  the  respective 
effects  of  the  treatment  by  compression 
and  that  by  manipulation,  although  the 
latter  may  be  considered  to  have  played 
an  important  part  in  producing  the  cure. 

[Mr.  Holmes  refers  in  his  Lectures  (Lancet, 
1873,  i.,  p.  159)  to  five  cases  of  subclavian 
and  two  of  femoral  aneurism  treated  by  this 
method,  and  says,  "Yet,  out  of  seven  cases 
in  which  it  has  been  tried,  there  is  no  clear 
proof  of  rupture  of  the  sac  in  any  one,  and 
only  a  suspicion  in  a  single  case ;  while  there 
is  clear  evidence  of  cure  in  two,  and  a  good 
advance  towards  cure  in  another." 
"  Such  being  the  present  experience  of  ma- 
nipulation, I  think  it  justifies  the  repetition 
of  the  proceedings  in  a  suitable  case  of  sub- 
clavian aneurism.  .  .  .  The  cases  which 
would  be  looked  upon  as  favorable  for  ma- 
nipulation are  those  in  which  there  is  some 
evidence  of  deposit  of  fibrin  in  the  sac  from 
the  thickening  of  its  walls,  where  the  aneur- 
ism is  not  of  large  size,  and  where  its  distal 
extremity  is  easily  accessible  to  touch ;  so 
that  the  surgeon  has  a  rational  prospect  of 
forcing  some  of  the  clot  into  it."] 

In  the  case  treated  by  Mr.  Teale,  compres- 
sion of  the  femoral  at  the  groin  had  been  em- 
ployed for  some  days,  in  the  treatment  of  a 
popliteal   aneurism,    with  the  effect  of  pro- 
ducing some  deposition  of  fibrin  in  the  sac 
and  enlargement  of  collateral  vessels  ;  but  no 
material  improvement  having  been  effected, 
Mr.  Teale  attempted  to  produce  displacement 
of  the  fibrin  in  the  sac  by  moderate  manipu- 
lation. The  first  attempt  excited  little  change  ; 
he  then  repeated  the  manipulation  with  great- 
er freedom,    "  kneading  the  tumor  in  various 
j  directions."     An  hour  and  a  half  after  the 
last  manipulation,    the  tumor  had  entirely 
i  ceased  to  pulsate,   and  had   become  a  solid 
i  mass.     Eleven  days  subsequently  the  patient 
i  left  the  hospital  cured,  the  tumor  having  de- 
j  creased  rapidly  in  size,  and   he  having  been 
I  able  to  walk  about  the  ward  a  few  days.1 

From  the  data  furnished  by  these  cases, 
which  are  the  only  ones  bearing  on  this 
mode  of  treatment  which  I  have  as  yet  met 

1  Med.  Times  and  Gaz  ,  p.  265,  March, 
1859. 
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with,  a  judgment  may  be  formed  of  the 
uses  and  dangers  of  the  ingenious  but 
somewhat  hazardous  practice  of  manipu- 
lation in  the  treatment  of  aneurisms. 


Treatment  by  Coagulating 

Injections. 

The  treatment  of  aneurism  by  the  in- 
jection of  a  coagulating  fluid  into  the 
centre  of  the  tumor  is  so  uncertain  and 
so  little  used  that  a  short  account  of  it 
must  suffice.  The  first  proposal  was  put 
forward  by  Monteggia,'  who  suggested 
alcohol,  acetate  of  lead,  and  tannin  as 
coagulat'ng  agents.  Wardrop2  suggested 
acetic  acid,  advising  also  compression  so 
as  to  stop  the  circulation  above  and  below 
the  tumour.  But  since  the  experiments 
of  Pravaz  on  the  effects  of  perchloride  of 
iron,  that  substance  has  been  chiefly  if  not 
solely  used.  Upwards  of  thirty  cases  so 
treated  have  been  collected  ;  and  there 
can  be  no  doubt  of  the  possibility  of  thus 
coagulating  a  large  portion  at  any  rate  of 
the  blood  in  an  aneurism.  But  this  cannot 
be  done  without  great  danger.  The  dan- 
gers proceed  either  from  inflammation  and 
abscess,  set  up  in  the  neighborhood  of  the 
sac,  from  inflammation  of  the  sac  itself, 
producing  gangrene,  or  rupture  of  the 
aneurism,  or  from  the  consequences  of 
embolism.  In  eighteen  collected  cases, 
the  injection  proved  fatal  four  times ; 
twice  from  gangrene  of  the  limb,  once 
from  hemorrhage  following  gangrene  of 
the  sac,  and  once  from  phlebitis.  This  is 
a  formidable  roll  of  accidents  and  a  large 
proportion  of  deaths.  It  will  seem  yet 
larger,  when  we  remember  that  it  is  a 
condition  of  primary  necessity  now  recog- 
nized by  all  surgeons,  that  before  the 
method  of  injection  can  be  applied,  it 
must  be  possible  to  arrest  the  current  of 
the  blood  by  pressure  on  the  artery  above 
and  below  the  tumor.  Thus  it  would  be 
possible  in  nearly  all  these  cases  to  apply 
either  instrumental  or  digital  compression 
or  flexion ;  proceedings  which  can  count 
a  larger  proportion  of  successes,  and 
which  are  not  open  to  the  same  objections. 

The  treatment  by  injection  has  been 
applied  to  nearly  every  form  of  external 
aneurism :  to  popliteal  aneurism,  by 
Niepce,  Lenoire,  Minor,  and  Isaacs  ;  to 
carotid  aneurism,  by  M.  Pufour ;  to 
aneurisms  of  the  elbowr,  by  M.  Jobert, 
Serres  d'Alais,  Valette,  and  Dieulafoy ; 
and  even  to  aneurisms  of  the  innominate, 
by  M.  Barrier ;  of  the  subclavian  by  Pe- 
trequin  ;  and  of  the  aorta  by  Svme.  The 
last  three  varieties  are  totally  out  of  the 

1  Instituzioni  Chirurgiche,  pp.  68,  82,  124. 
Milan,  1813. 

2  Costello's  Cycl.  of  Prac.  Surg.,  i.,  218. 


domain  of  this  method  of  treatment,  be- 
cause they  are  inaccessible  to  the  com- 
pression of  the  artery  on  their  cardiac  and 
distal  side  ;  and  without  this  precaution, 
the  small  clots  formed  by  each  drop  of  the 
perchloride  on  its  entering  the  sac,  are 
likely,  as  has  been  proved  by  experience, 
to  be  carried  by  the  blood  into  the  ramifi- 
cations of  the  artery  and  produce  gan- 
grene. To  repeat  those  experiments  would 
therefore  now  be  unjustifiable.  Aneur- 
isms of  the  popliteal  artery,  and  of  the 
extremities  generally,  are  susceptible  of 
such  satisfactory  treatment  by  compression 
and  flexion,  that  the  more  dangerous 
method  of  injection  would  here  be  out  of 
place.  An  exception,  however,  must  be 
made  for  those  varicose  aneurisms  seen 
most  commonly  at  the  elbow  after  vene- 
section, which  have  not  always  proved 
amenable  even  to  digital  compression, 
and  in  which  deligation  is  somewhat  com- 
plicated and  difficult.  Injection  of  per- 
chloride of  iron  has  four  times  been  suc- 
cessfully applied  to  such  a  condition  by 
Jobert,  Serres,  Valette,  and  Dieulafoy  ; 
and  proper  precautions  being  used,  this 
method  may  here  be  found  advantageous. 
The  same  may  also  be  said  for  cirsoid  and 
anastomotic  aneurism.  (See  Cirsoid 
Aneurism.) 

When  in  any  case  it  is  determined  to 
inject  a  coagulating  fluid,  it  is  desirable 
to  adopt  certain  precautions.  In  the  first 
place,  as  to  the  fluid  selected.  Various 
preparations  of  iron,  such  as  the  lactate, 
the  persulphate,  the  acetate  of  the  sesqui- 
oxide  of  iron,  tannic  acid,  alcohol,  and 
acetic  acid,  have  been  recommended  and 
employed ;  but  the  coagulating  power  of 
the  solution  of  the  perchloride  is  so  much 
greater  than  that  of  any  of  these  fluids, 
that  it  obtains  the  preference,  notwith- 
standing its  irritating  qualities.  In  order 
to  reduce  this  irritating  action  to  its  min- 
imum, it  is  desirable  to  employ  a  neutral 
solution  of  the  perchloride,  and  one  of 
feeble  dilution.  Very  careful  directions 
have  been  given  for  the  preparation  of  the 
solutions  by  M.  Burin-Dubuisson,1  M. 
Soubeiran,2  and  others.  In  the  earliest 
cases  a  solution  was  employed  of  the 
strength  of  45°  to  49°  Beaume,  i.  e.,  sp.  gr. 
1.454"  to  1.526  ;  but  experience  has  shown 
that  solutions  of  this  strength  are  produc- 
tive of  excessive  inflammation,  and  lead 
almost  inevitably  to  grave  accidents.  The 
experience  of  M.  Valette  has  shown  that 
a  solution  of  twenty  degrees  possesses 
great  coagulating  power,  and  no  higher 
degree  of  strength  should  be  employed. 


1  Cornpte  rendu  de  l'Acad.  des  Sciences, 
Jan.  16,  1854,  vol.  xxxviii.,  p.  89. 

2  Bulletin  de  Therapeutique,  vol.  xlv.,  p. 
454,  1853  ;  see  also  These  de  M.  Jean  Pravaz, 
Paris,  1857. 
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Care  also  should  be  taken  not  to  inject  an 
excess  of  the  perchloride  ;  for  this  not  only 
inflames  the  tissues  of  the  sac,  but  dimin- 
ishes the  solidity  of  the  clot.  M.  Broca 
advises  the  injection  of  twenty  drops  to 
every  centilitre  (100th  of  a  pint)  of  the 
contents  of  the  aneurismal  sac.  The 
recent  experience  of  M.  Dieulafoy  (1859) 
seems  to  show  that  one-tenth  of  this  quan- 
tity may  suffice  ;  and  that  for  an  aneur- 
ism containing  twelve  centilitres,  or  three 
and  a  half  ounces,  eighteen  to  twenty 
drops  only  need  to  be  injected.  The  best 
instrument  for  the  purpose  is  the  small 
graduated  syringe  with  screw  piston  and 
glass  body,  made  for  the  purpose  by  most 
instrument-makers,  and  also  used  for  sub- 
cutaneous injections.  In  performing  the 
injection,  it  is  necessary  first  to  establish 
accurate  compression  of  the  artery  above 
and  below  the  tumor,  so  as  completely  to 
arrest  the  blood  in  it.  The  pointed  trocar 
is  plunged  perpendicularly  into  the  tumor, 
care  being  taken  on  the  one  hand  to  enter 
the  cavity,  and  on  the  other  not  to  trans- 
fix it,  both  of  which  accidents  have  hap- 
pened to  experienced  operators.  The  suc- 
cess of  the  step  is  indicated  by  the  issue 
of  arterial  blood,  an  indication  which 
should  be  looked  for.  The  canula  is  now 
screwed  on  to  the  trocar,  and  so  much  as 
may  be  thought  necessary  of  the  injection 
is  pushed  out  into  the  fluid  contents  of  the 
sac  by  successive  turns  of  the  piston.  Each 
turn  is  usually  equivalent  to  half  a  drop, 
and  the  quantity  injected  may  be  further 
estimated  b}r  a  reference  to  a  scale,  which 
should  be  marked  on  the  glass  body  of  the 
syringe.  The  point  of  the  trocar  may  be 
directed  upwards,  downwards,  and  on 
either  side,  without  withdrawing  it,  so  as 
to  form  several  centres  of  coagulation. 
When  the  tumor  has  acquired  a  certain 
consistence  and  the  coagulation  has  suffi- 
ciently taken  place,  one  turn  backward 
should  be  given  to  the  piston,  so  as  to 
draw  up  the  liquid  contained  in  the  canula 
and  to  prevent  its  irritating  contact  with 
the  tissues ;  it  is  then  carefully  with- 
drawn. The  compression  of  the  artery 
on  the  cardiac  side  of  the  sac  should  be 
continued  for  an  hour. 

It  is  necessarjr  to  attend  to  these  pre- 
cautions very  carefully,  because  experi- 
ence has  shown  that  owing  to  their 
neglect  many  of  those  serious  accidents 
occurred  which  marred  the  success  of  the 
earlier  cases.  Notwithstanding  their  ob- 
servance, it  is  to  be  expected  that  inflam- 
mation of  the  sac,  with  its  attending 
disasters,  will  frequently  follow  the  injec- 
tion of  the  perchloride  of  iron  ;  and  since 
this  method  is  mainly  applicable  to  those 
superficial  aneurisms  which  can  be  treated 
by  other  proceedings  not  open  to  that  ob- 
jection, and  not  followed  by  those  dangers, 
the  applications  of  the  treatment  by  in- 


jection are  likely  to  be  limited.'  The 
discover}'  of  a  fluid  of  great  coagulating 
power,  and  devoid  of  irritating  proper- 
ties, is  a  desideratum  in  this  method. 

[The  Index-Catalogue  of  the  Library  ofthe 
Surgeon-General's  Office,  U.  S.  A.,  contains 
no  reference  to  the  use  of  this  method  since 
1870,  and  I  infer,  therefore,  that  it  has  been 
rarely  employed  during  the  last  ten  years. 
Dr.  Hutchison,  of  Brooklyn,  has  used  it  twice 
during  this  period  :  once  in  July,  1876,  in  a 
case  reported  by  Prof.  Van  Buren  (Trans. 
International  Med.  Congress,  Phila.,  187C), 
of  aneurism  of  the  abdominal  aorta  in  a  sailor 
of  32,  making  three  injections  at  intervals  of 
two  or  three  days  of  30  minims  of  a  solution 
containing  about  half  a  grain  of  the  persul- 
phate of  iron.  Death  followed  within  a  fort- 
night with  symptoms  of  inflammation  of  the 
sac  and  subsequent  rupture.  The  second 
case  was  one  of  recurrent  femoral  aneurism 
after  ligature  of  the  external  iliac  (Am.  Journ. 
Med.  Sc,  Oct.,  1880)  ;  between  the  20th  Oct. 
and  the  2d  Dec,  1879,  he  made  nine  injec- 
tions of  from  5  to  15  minims  each  of  solutions 
of  the  persulphate  in  water  varying  in 
strength  from  1  in  30  to  1  in  5  ;  pressure  was 
made  above  and  below  the  aneurism ;  no 
beneficial  result  was  obtained.  In  a  case  of 
aneurism  of  the  innominate,  for  which  Dr. 
Eliot  tied  the  carotid  and  subclavian  (Am. 
Journ.  Med.  Sc,  April,  1877),  3SSS  °f  a  so- 
lution of  persulphate  of  iron  were  injected  on 
the  seventeenth  day  after  the  operation  to 
arrest  hemorrhage  from  the  sac.  This  was 
followed  by  a  discharge  of  bloody  serum  for 
three  days  and  protrusion  of  a  dry  clot,  which 
fell  out  on  the  twenty-fourth  day,  leaving  a 
cavity  that  would  admit  three  fingers.  Fatal 
hemorrhage  occurred  on  the  twenty-sixth 
day.] 


Introduction  of  Wire  into  the  Sac. 

Mr.  Moore  lias  suggested2  a  method  of 
inducing  coagulation  in  the  sac  of  an 
aneurism  by  means  of  the  introduction  of 
a  large  quantity  of  fine  iron  wire.  The 
object  of  this  proceeding  is  to  detain  the 
fibrin  of  the  circulating  blood,  and  thus 
to  form  a  clot,  much  in  the  same  way  as 
in  the  common  experiment  of  whipping 
the  fibrin  out  of  a  mass  of  blood  with 
twisfs. 


1  In  Gurlt  and  Hirsch's  Jahresbericht,  vol. 
ii.,  p.  314,  Berlin,  1869,  will  be  found  a  ref- 
erence to  a  work  by  Signor  Marsacci  on  this 
method  of  treating  aneurism  ;  in  which  the 
author  relates  numerous  experiments  with 
all  known  kinds  of  coagulating  fluids.  The 
conclusion  arrived  at  is  that  expressed  in  the 
text,  viz.,  that  the  method  is  one  not  deserv- 
ing of  confidence,  and  which  it  is  unjustifiable 
to  employ  in  cases  where  compression  can  be 
used. 

2  Med.-Chir.  Trans.,  xlvii.,  129. 
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For  this  purpose  Mr.  Moore  inserted  into 
an  aneurism  of  large  size  connected  with  the 
arch  of  the  aorta,  and  which  was  on  the 
point  of  bursting  both  into  the  pericardium 
and  through  the  skin,  twenty-six  yards  of 
fine  iron-wire.  The  wire  was  inserted  through 
a  fine  canula,  the  point  of  which  was  moved 
about  during  the  performance  of  the  opera- 
tion (which  lasted  an  hour),  so  as  to  coil  up 
the  wire  all  round  the  sac.  The  canula  was 
provided  with  a  prohe  made  of  stouter  wire, 
rounded  at  the  point,  and  large  enough  just 
to  fill  its  tube.  This  is  necessary,  both  to 
ascertain  as  nearly  as  possible  the  size  and 
position  of  the  aperture  of  the  sac,  and  also 
to  push  the  fine  wire  out  of  the  canula  into 
the  cavity  of  the  aneurism,  for  it  is  obvious 
that,  if  the  wire  were  left  projecting  out  of 
the  sac,  ulceration  and  fatal  hemorrhage 
would  probably  ensue.  Rapid  coagulation 
was  the  consequence  of  the  operation,  the 
aneurism  ceased  for  a  time  to  pulsate,  and 
the  pulse-rate  diminished  from  116  to  78. 
But  this  favorable  change  was  transitory : 
severe  inflammation  of  the  sac  and  parts 
around  soon  set  in  ;  pulsation  and  tension 
returned  in  the  tumor,  and  the  man  died  ex- 
hausted by  pain  on  the  fifth  day  after  the 
operation.  On  post-mortem  examination  the 
proximate  cause  of  death  was  found  to  be 
pericarditis,  evidently  induced  in  some  man- 
ner by  the  inflammation  set  up  in  the  large 
sac,  which  was  in  close  proximity  to  the  peri- 
cardium. There  were  also  scattered  abscesses 
in  the  kidneys,  but  whether  these  were  pro- 
duced by  the  impaction  of  clots  carried  down 
from  the  aneurism,  seemed,  to  say  the  least, 
doubtful,  since  traces  of  a  similar  action  at 
an  earlier  period  were  detected  in  those  or- 
gans. The  sac  was  bilocular,  a  larger  pouch 
lying  in  front  of  the  bones  of  the  thorax, 
which  had  been  eroded.  This  was  filled  with 
a  firm  and  adherent  coagulum  inclosing  the 
coils  of  wire.  The  smaller  pouch  had  not 
been  entered  by  the  wire  ;  but  a  clot  pro- 
jected into  this  and  through  it  into  the  artery, 
part  of  which  had  probably  formed  after 
death,  but  a  portion  was  decolorized  and 
laminated.  The  opening  from  the  inner  sac 
into  the  aorta  was  hardly  as   large  as  a  six- 


pence 


I  have  thought  it  right  to  refer  to 
this  case  somewhat  at  length  as  illus- 
trating the  latest  of  many  propositions 
f  >r  the  treatment  of  aneurism  incurable 
by  the  ordinary  methods;  but  I  do  not 
feel  myself  able  to  pronounce  a  decided 
opinion  as  to  whether  the  proceeding  is 
less  or  more  dangerous,  and  less  or  more 
likely  to  succeed  than  galvano-puncture, 
which  is  the  only  other  available  method 

1  The  coagulum  which  was  formed  around 
the  wire  is  to  be  seen  in  the  Museum  of  the 
Middlesex  Hospital.  It  is  almost  as  large  as 
a  cricket-ball,  firm,  and  partially  decolorized. 
A  smaller  piece  of  clot  is  also  preserved  which 
projected  into  the  lesser  sac  and  the  opening 
of  the  artery. 
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in  such  cases.  Tt  must  be  remembered, 
on  the  one  hand,  that  it  has  only  been 
tried  once,1  that  a  very  large  quantity, 
probably  too  large  a  quantity,  of  wire  was 
used  ;  and  that  a  very  considerable  de- 
posit of  adherent  fibrin  was  produced, 
accompanied  by  great  temporary  amelio- 
ration of  the  symptoms.  These  consider- 
ations might  lead  one  to  hope  that  in  a 
future  trial  witli  additional  precautions 
better  success  might  be  obtained.  On  the 
other  hand,  the  history  of  the  case  shows 
unmistakably  the  great  danger  and  un- 
certainty of  the  method,  the  difficulty  of 
judging  of  the  form  of  the  sac,  the  posi- 
tion of  the  opening,  the  extent  of  coagu- 
lation to  be  produced,  or  the  effects  of  its 
production. 

Other  surgeons  have  also  tried  to  induce 
coagulation  by  introducing  foreign  bodies 
into  the  aneurismai  sac.  The  operation 
has  always  been  performed  by  means  of 
needles,  which  have  been  withdrawn  when 
the  coagulation  has  seemed  sufficiently  far 
advanced.  M.  Richet  mentions2  five  cases 
in  which  this  plan  has  been  adopted,  but 
in  no  case  with  any  success,  and  in  some 
with  very  grave  accidents.  In  another 
case  cited  by  M.  Richet  a  very  small  tem- 
poral aneurism  was  treated  by  inserting 
two  needles  and  tying  a  ligature  beneath 
them,  as  for  nsevus,  and  with  success. 
This,  however,  is  quite  a  different  matter. 
M.  Velpeau  and  Mr.  B.  Phillips,  are  also 
referred  to  by  Mr.  Moore  as  having  per- 
formed experiments  to  prove  that  aneu- 
rism might  be  treated  in  this  manner  ;  but 
I  do  not  find  that  either  ever  used  acu- 
puncture on  the  living  body,  except  in 
combination  with  galvanism.  In  my 
opinion,  as  far  as  I  am  able  to  judge  from 
the  few  cases  recorded,  galvano-puncture 
is  a  less  hazardous  measure,  and  more 
likely  to  prove  successful,  than  acupunc- 
ture without  galvanism. 

[Velpeau  showed  by  numerous  experiments 
upon  animals,  and  by  an  accidental  operation 
upon  the  femoral  artery  of  a  man,  that  an 
artery  could  be  permanently  occluded  in  its 
continuity  by  transfixion  with  a  needle  left 
in  place  for  two  or  three  days.  He  reported 
his  experiments  to  the  Academie  des  Sciences 
in  ]  829,  and  the  communications  are  pub- 
lished in  the  Gazette  Medicale,  Paris,  vol.  i., 
No.  48,  18S0,  and  vol.  ii.,  p.  1,  1881.  The 
title  is  "  Sur  la  piqure  on  acupuncture  des 
arteres  dans  le  traitement  des  anevrysmes." 
Galvanism  was  not  used  in  connection  with 
the  puncture,  and  no  mention  is  made  of 
puncture  of  the  sac  itself. 

I  have  found  only  the  following  cases  of 
the  introduction  of  a  foreign   body  into  an 

1  A  very  brief  report  of  a  case  thus  treated 
at  Liverpool  without  success  was  published, 
I  am  informed,  soon  after  Mr.  Moore's. 

2  Richet,  op  cit.,  p.  324. 
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aneurism  reported  since  the  publication  of 
this  essay:  On  the  23d  March,  1871,  Dr. 
Domville  (Lancet,  1871,  ii.,  p.  287)  intro- 
duced 14  inches  of  line  iron-wire  through  a 
canula  j^th  inch  in  diameter  into  an  aneu- 
rism of  the  aorta  that  projected  as  a  double 
tumor  through  the  sternum.  "  Only  a  few 
drops  of  black  treacly  blood  escaped."  The 
tumor  became  firmer,  but  increased  in  size, 
and  on  the  9th  April  rupture  was  imminent. 
Nine  needles,  2^  inches  long,  were  then  passed 
in  so  as  to  cross  one  another  under  the  apex 
of  the  tumor.  Fatal  hemorrhage  occurred  on 
the  23d  April.  At  the  autopsy  there  was 
found  a  sacculated  aneurism  of  the  aorta 
occupying  the  anterior  mediastinum  and 
communicating  by  an  eroded  opening  through 
the  sternum  with  the  external  tumor,  in 
which  latter  lay  the  needles  and  the  wire 
imbedded  in  a  "dark  fibrinous  coagulum." 

In  April,  1872,  Mr.  Murray  presented  a 
patient  before  the  Royal  Med.-Chirurgical 
Society  of  London,  and  read  an  account, 
printed  in  vol.  vii.,  p.  72,  of  their  "  Pro- 
ceedings," of  several  cases  treated  by  this 
means.  The  first  case  was  a  globular  aneu- 
rism of  the  innominate  and  aorta  bulging  on 
the  front  of  the  chest ;  18  or  20  needles  were 
inserted  and  left  in  for  12  hours,  and  about 
four  weeks  afterwards  the  attempt  was  re- 
peated with  24  to  30  needles  left  in  for  24 
hours.  Each  operation  was  followed  by  a 
certain  amount  of  consolidation  and  no  bad 
symptoms.  Then  24  feet  of  wire  was  inserted 
through  a  canula,  causing  no  discomfort. 
The  patient  continued  to  eat  and  sleep  well 
for  a  fortnight ;  then,  while  drawing  off  his 
shirt,  he  felt  something  give  way  in  the 
aneurism,  suffered  much  pain  in  it,  became 
feverish,  and  died.  "  The  post  mortem  re- 
vealed a  considerable  amount  of  fibrin  among 
the  coils  of  wire,  but  towards  the  left  side  of 
it  the  clots  were  soft,  friable,  and  watery." 

In  the  second  case,  an  aneurism  of  the  arch, 
of  the  aorta,  needles  were  inserted  twice. 
Erysipelas  began  at  the  punctures  and  caused 
death. 

The  third  case  was  a  large  aneurism  of  the 
innominate  and  aorta.  20  feet  of  catgut  was 
introduced  with  no  apparent  benefit.  At  the 
post  mortem  it  was  found  washed  into  a  sac- 
cular dilatation  of  the  upper  part  of  the 
aneurism,  softened,  and  quite  destitute  of 
fibrinous  coagula. 

The  fourth  case,  the  one  exhibited,  was  a 
saccular  aneurism  of  the  subclavian.  Five 
or  six  trials  of  complete  transfixion  with  20 
or  30  long  needles  for  several  hours  were  fol- 
lowed each  time  by  consolidation,  lessening 
of  the  size  of  the  aneurism,  and  relief  of  pain. 
"  The  aneurism  is  much  better  in  all  respects, 
but  the  old  man  is  'sick  of  .the  needles,'  " 
and  will  not  have  them  re-introduced  until 
he  is  worse  again. 

In  Oct.,  1873,  Dr.  Levis  (Trans.  Path.  Soc. 
of  Philadelphia,  vol.  v.,  p.  79)  introduced  24 
feet  9  inches  of  horse-hair  through  a  fine 
needle  canula  without  difficulty  into  an 
aneurism  of  the  right  subclavian.  At  the 
autopsy  a  few  weeks  afterwards,  the  horse- 


hair was  found  imbedded  in  a  dense  white 
clot  in  a  secondary  sac  formed  within  the 
thorax  by  previous  rupture  of  the  aneurism. 

In  Nov.,  1873,  Mr.  Bryant  (Practice  of 
Surgery,  3d  Am.  ed.,  p.  352)  introduced  20 
feet  of  horse-hair  through  a  fine  canula  into 
a  rapidly  increasing  popliteal  aneurism, 
"  with  the  effect  of  causing  almost  complete 
consolidation  of  the  tumor."  The  patient, 
who  had  been  admitted  with  ulcerative  endo- 
carditis, died  five  days  afterwards. 

In  January,  1879,  Mr.  C.  Heath  (Brit. 
Med.  Journal,  1S80,  i.,  p.  205,  and  Lancet, 
18S0,  i.,  p.  1GS)  introduced  three  pairs  of 
fine  sewing-needles,  making  each  pair  cross, 
into  an  aneurism  of  the  left  subclavian,  for 
which  he  had  amputated  at  the  shoulder- 
joint  two  months  previously.  The  needles 
were  withdrawn  on  the  fifth  day,  and  the 
tumor  became  solid.  The  patient  died  of 
bronchitis  Jan.  lfcth,  and  the  aneurism, 
which  had  been  caused  by  fracture  of  the 
first  rib  five  months  before,  was  found  nearly 
full  of  dense  fibrin'  and  communicating  with 
the  subclavian  by  a  very  small  opening. 

In  Oct.,  1S78,  I  introduced  at  the  Work- 
house Hospital,  N.  Y.,  with  the  assistance  of 
Dr.  Chas.  McBurney,  a  loose  bundle  of  car- 
bolized  horse-hair,  consisting  of  about  fifteen 
pieces  each  six  inches  long,  into  an  ilio- 
femoral aneurism,  by  transfixing  the  tumor 
with  a  long  canula  2  mm.  in  diameter,  fixing 
the  centre  of  the  bundle  close  against  the  end 
of  the  tube  by  a  noose  passed  through  it,  and 
drawing  it  into  the  sac  by  withdrawing  the 
canula  and  loosening  the  noose.  Previous 
attempts  to  introduce  catgut  and  horse-hair 
by  passing  it  through,  the  canula  had  failed 
in  consequence  of  the  clotting  of  the  blood 
within  the  instrument.  No  permanent  change 
resulted  in  the  physical  symptoms  of  the 
aneurism,  and  a  month  later,  the  patient's 
consent  having  been  finally  obtained,  a  liga- 
ture was  placed  upon  the  external  iliac  and 
cured  the  disease. 

It  does  not  appear  that  in  any  of  these 
cases  the  pressure  of  the  foreign  body  was 
injurious  to  the  patient,  and  in  one  of  them 
(Mr.  Heath's)  it  seems  to  have  effected  a 
cure,  although  in  the  discussion  that  followed 
its  presentation  to  the  Med.-Chir.  Society  the 
opinion  was  expressed  that  the  amputation 
at  the  shoulder  probably  had  much  to  do 
with  its  success.  The  character  of  the  aneu- 
rism, its  communication  with  the  artery  by  a 
very  small  opening,  was  exceptionally  favor- 
able to  consolidation.  In  Mr.  Bryant's  case 
the  patient  survived  so  short  a  time  that  it 
cannot  be  known  whether  the  consolidation 
would  have  become  complete  and  permanent. 
Mr.  Bryant  thinks  the  method  is  justifiable 
"  under  circumstances  in  which  all  other 
plans  of  treatment  are  unjustifiable  or  have 
failed,"  an  endorsement  which  is  practically 
a  condemnation.  It  is  certain  that  but  little 
good  is  to  be  expected  from  it,  and,  if  it  is 
to  be  tried,  the  temporary  introduction  of 
needles  is  probably  to  be  preferred  to  the 
permanent  lodgment  of  either  catgut  or 
horse-hair.] 
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Treatment  by  Galvano-Puncture. 

In  the  preceding  modes  of  treatment 
of  aneurism  it  is  proposed  to  effect  a  cure 
either  by  retarding  the  course  of  the 
blood,  or  by  introducing  elements  which 
favor  the  precipitation  of  its  plastic  prin- 
ple.  [The  latter  portion  of  this  sentence 
refers  to  the  two  previous  sections: 
Treatment  by  coagulating  injections,  and 
The  introduction  of  wire  into  the  sac.']  Gal- 
vano-  puncture  aims  at  producing  such  a 
modification  of  the  contents  of  the  sac  as 
shall  favor  slow  coagulation,  without 
incurring  the  risk  of  introducing  into  the 
circulation  foreign  and  perhaps  injurious 
matters.  This  end  it  occasionally  accom- 
plishes ;  but  it  is  not  without  its  own 
peculiar  accidents  and  dangers.  Thus 
out  of  fifty  cases  of  aneurism  so  treated, 
collected  by  Ciniselli,1  twenty-three  were 
cured,  twenty  were  not  cured,  and  in 
seven  instances  death  resulted.  Indeed, 
the  first  applications  of  electro-puncture 
made  by  Benjamin  Phillips,2  Liston,  and 
Gerard,  in  I808,  and  the  subsequent 
essays  of  Mr.  Keate,3  were  so  little  suc- 
cessful as  to  discourage  further  trials  ; 
and  but  for  M.  Petrequin,4  whose  per- 
severing application  of  this  plan  was,  in 
1815,  followed  by  success,  the  procedure 
might  not  yet  have  found  a  place  in  prac- 
tical surgery.  Since  the  publication  of 
those  cases,  repeated  applications  of  this 
method  have  been  made  to  all  kinds  of 
aneurism.  But  although  these  have 
served  to  show  clearby  the  power  of  elec- 
tricity to  effect  the  cure  of  aneurisms, 
they  have  shown  also  very  clearly  the 
dangers  and  accidents  to  which  it  may 
give  rise.  It  is  a  radical  defect  of  this 
procedure  that  it  acts  by  inducing  direct 
(or  "passive")  coagulation  of  the  blood 
in  the  sac.  Hence  it  is  inherently  un- 
certain, liable  to  cause  relapse  by  the 
melting  of  the  coagulum,  or  inflammation 
by  its  too  sudden  deposition.  Again,  it 
is  very  liable  to  set  up  inflammation  in 
the  walls  and  contents  of  the  sac.  Then, 
too,  the  needles  sometimes  produce 
eschars  at  the  points  of  their  insertion, 
and  thus  give  rise  to  consecutive  hem- 
orrhage. In  Ciniselli's  Table,  referred 
to   above,  the   result   of   the   forty-three 


1  Sulla  Elettropuntura  nella  enra  degli 
Aneurismi,  by  Dr.  L.  Ciniselli.  Cremona, 
1856. 

2  Experiments  showing  that  Arteries  may 
be  obliterated  without  Ligature.  See  the 
work  of  Phillips,  London,  1832;  and  his  Let- 
ter claiming  priority  of  invention,  in  the  Ar- 
chives gen.  de  Med.,  1847. 

3  Lancet,  1837-8,  vol.  ii.,  p.  668. 

4  Compte  rendu  de  1'Acad.  des  Sciences, 
1845,  vol.  xxi. 


cases  which  survived  the  operation  is 
thus  stated  :  of  the  twenty-three  cured, 
six.  were  the  subjects  of  grave  accidents  ; 
seventeen  recovered  without  or  with 
slight  accidents  ;  of  the  twenty  who  were 
not  cured,  seven  were  the  subjects  of  grave 
accidents,  thirteen  recovered  without  or 
with  slight  accidents.  In  fact,  the  cases 
are  few  in  which  a  perfectly  happy  result 
has  been  obtained  ;  but  some  of  these 
are  worthy  of  particular  attention. 

Thus  a  subclavian  aneurism,  forming  a  tu- 
mor as  large  as  a  hen's  egg  beyond  the  clavi- 
cle, was  cured  by  this  method  by  Dr.  Abeille.1 
The  success  of  this  case  alone,  the  size  of  the 
vessel  affected,  its  proximity  to  the  heart,  the 
rapid  increase  of  the  tumor,  and  the  coinci- 
dence of  constitutional  disease,  would  suffice 
to  give  importance  to  the  method  by  which  it 
was  cured.  Again,  the  successful  application 
of  galvano-puncture  by  Nelaton  to  cirsoid 
aneurism,2  and  to  varicose  aneurism  at  the 
elbow  by  Voillemier,  afford  instances  of  suc- 
cess in  the  treatment  of  varieties  of  the  dis- 
ease not  very  amenable  to  other  modes  of 
treatment.  Two  cases  are  recorded  in  which 
galvano-puncture  has  been  employed  with 
some  success  in  the  treatment  of  aneurism  of 
the  ascending  aorta ;  in  one  with  the  result 
of  producing  what  is  described  as  "a  very 
sensible  and  evident  improvement,"3  while 
in  the  other  the  improvement  was  so  great 
that  the  patient  appeared  at  any  rate  tempo- 
rarily cured. 

This  latter  case  is  so  striking,  and  so  well 
illustrates  the  method,  that  a  short  abstract 
of  it  will  be  offered.  It  is  reported  by  Signor 
Ciniselli,  in  the  Gaz.  des  Hop.,  Nov.  17,  1868. 
The  aneurism  was  of  the  ascending  aorta  on 
the  right  side,  and  was  rapidly  increasing ; 
the  third  and  fourth  ribs,  and  the  intercostal 
space  between  them,  were  much  pushed  out- 
wards by  the  tumor ;  its  pulsations  were 
powerful,  and  very  perceptible  to  the  eye  as 
well  as  to  the  touch.  The  patient  could  not 
lie  on  his  back,  was  much  troubled  by  loss 
of  sleep,  and  quite  unable  to  follow  his  occu- 
pation. At  the  same  time  the  absence  of  al- 
teration of  the  voice,  and  of  obstruction  to 
the  jugular  veins,  with  the  limited  extent 
over  which  pulsation  could  be  felt,  rendered 
it  probable  that  the  aneurism  was  not  of  any 
large  size.  Three  polished  steel  needles  were 
buried  in  the  tumor,  each  penetrating  the  sac 
of  the  aneurism  to  about  an  inch  in  depth. 
The  positive  pole  of  the  battery  was  first  ap- 
plied to  each  needle  in  succession,  the  nega- 
tive pole  being  placed  in  contact  with  the 
skin  over  the  tumor.  This  precaution  is  said 
by  Ciniselli  to  prevent  the  formation  of  eschars. 

1  Archives  gen.  de  Mel.,  August,  1849. 

2  See  infra,  Cirsoid  Aneurism.  See  also  an 
interesting  paper  by  Dr.  Duncan,  Edin.  Med. 
Journ.,  April,  1866. 

8  Gaz.  Medica  di  Milano,  1847,  No.  2;  Ibid., 
1850,  No.  33;  Gaz.  Medica  Ital.  Lombard., 
1850,  No.  44.  Another  case  quoted  here  was 
unsuccessful. 
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The  electric-current  was  procured  from  a  pile 
formed  of  thirty  square  couples,  each  side 
measuring  ten  centimetres  (about  three  inch- 
es), steeped  in  a  solution  of  sea-salt.  The 
current  was  directed  down  two  of  the  needles 
for  ten  minutes  each,  and  the  other  for  five 
minutes,  the  whole  proceeding  lasting  forty 
minutes.  The  withdrawal  of  the  needles  was 
followed  by  a  little  bleeding,  easily  checked 
by  saturnine  compresses  and  ice.  The  same 
means  also  reduced  the  redness  and  swelling, 
which  was  the  only  sign  of  local  reaction. 
No  general  symptoms  followed.  The  tumor 
rapidly  diminished  in  prominence  and  in 
pulsation  ;  the  patient  could  lie  on  his  back, 
and  was  able  to  sleep,  almost  immediately 
after  the  operation.  The  aneurismal  bruit, 
which  had  been  very  loud,  also  gradually 
disappeared,  and  it  seemed  that  the  tumor 
had  become  solidified,  though  some  pulsation 
could  be  still  felt,  which  was  thought  to  be 
that  of  the  aorta  transmitted  through  the 
solidified  mass.  He  was  kept  quiet  as  long- 
as  possible ;  but  ten  weeks  after  the  opera- 
tion, feeling  himself  quite  well,  he  resumed 
his  occupation,  that  of  a  coachman. 

From  the  study  of  numerous  collected 
cases,  it  may  be  seen  that  the  modus  oper- 
andi of  galvano-puncture  in  cases  where 
cure  has  followed  its  application,  has  not 
always  been  identical.  In  some  instances, 
the  introduction  of  the  needles  into  the 
sac  and  the  application  of  the  current  has 
apparently  been  followed  by  the  formation 
of  a  clot  which  only  partially  filled  the 
aneurismal  sac ;  and  by  virtue  of  the 
power  which  freshly  deposited  fibrin  has 
of  attracting  to  itself  fresh  la}rers  of  fibrin 
from  the  circulating  blood,  the  clot  has 
gradually  increased  in  size,  until  the  tu- 
mor was  solidified  and  cure  effected.  This 
is  the  most  favorable  sequence,  and  may 
be  regarded  as  the  typical  result.  But 
this  sequence  is  rare.  In  other  cases,  at 
the  end  of  the  sitting  the  sac  is  already 
filled  with  a  more  or  less  solid  coagulum  ; 
sometimes  this  melts,  sometimes  it  remains 
permanent  and  yields  a  cure.  Most  com- 
monly, however,  the  introduction  of  the 
needles  has  been  followed  by  symptoms  of 
inflammation  within  the  sac,  and  the  cure 
has  been  due  to  the  effect  of  this  inflam- 
mation. Either  coagulation  has  slowly 
followed  upon  the  inflammatory  action,  or 
suppuration  and  obliteration  of  the  sac 
has  been  induced.  The  pain  of  the  opera- 
tion is  in  most  cases  very  considerable. 

Dr.  Althaus1  has  described  a  form  of 

1  On  the  Electrolytic  Treatment  of  Tumors 
and  other  Surgical  Diseases,  p.  12.  Dr.  Al- 
thaus differs  from  Ciniselli,  believing  that 
the  negative  pole  only  ought  to  be  brought 
into  contact  with  the  blood  in  the  sac.  He 
gives  no  case  of  his  own,  but  cites  an  instance 
in  which  an  aneurism  was  thus  cured  — 
though  by  mistake,  for  the  operator  had  in- 
tended to  apply  the  positive  pole. 


battery  which  is  very  portable  and  con- 
venient for  the  removal  of  tumors,  and 
the  treatment  of  other  forms  of  disease  by 
electricity.  By  immersing  only  the  needle 
connected  with  the  negative  pole  of  this 
apparatus  in  the  sac,  he  believes  "a  for- 
eign body  may  be  safely  deposited  in  the 
sac,  round  which  we  may  expect  a  slow 
and  gradual  deposit  of  laminated  fibrin 
to  take  place." 

All  these  methods  of  cure  must  be  con- 
sidered as  less  satisfactory  than  those  in 
which  deposition  of  stratified  fibrin  is 
slowly  obtained.  The  risk  of  exciting 
inflammation  in  the  sac  and  its  contents 
is  a  very  serious  hazard,  and  the  statistics 
of  this  method  practically  confirm  the 
objections  which  we  may  adduce  simply 
from  a  knowledge  of  its  mode  of  opera- 
tion. 

[Mr.  Holmes  has  since  said  (Lancet,  1872, 
ii.,  p.  327)  :  "  But  no  one  can  have  read  the 
literature  of  this  subject  .  .  .  without  con- 
vincing himself  that,  by  appropriate  manipu- 
lation, coagula  may  be  produced,  in  the  part 
of  the  sac  which  is  acted  upon,  without  any 
grave  inflammatory  reaction,  or  any  very 
serious  risk  of  hemorrhage,  of  embolism,  or 
of  gangrene  opening  into  the  tumor."  It  has 
been  shown  in  several  cases  of  intra-thoracic 
aneurism  that,  even  if  the  attempt  to  cure  by 
this  means  fails  in  its  main  object,  it  will 
nevertheless  probably  produce  an  alleviation, 
more  or  less  prolonged,  of  the  distressing 
symptoms,  that  is  a  fair  compensation  for  the 
risks  incurred.  Most  writers  recommend 
that  several  needles  should  be  used  and  con- 
nected simultaneously  or  consecutively  with 
the  positive  pole  ;  that  currents  of  high  ten- 
sion should  be  used  ;  and  that  the  applica- 
tion should  be  prolonged  for  an  hour  or  two. 

In  a  remarkable  case,  referred  to  by  Holmes 
(loc.  cit.,  p.  665),  under  the  care  of  Dr.  John 
Duncan,  of  Edinburgh,  galvanism  was  suc- 
cessfully used  to  avert  impending  rupture  of 
an  aneurism  of  the  thoracic  aorta,  the  skin 
covering  which  was  discolored  and  partly 
gangrenous  over  an  area  as  large  as  a  crown- 
piece.  The  current  was  passed  for  one  hour 
and  twenty-six  minutes  through  two  needles, 
one  connected  with  the  positive,  the  other 
with  the  negative  pole.  The  tension  of  the 
sac  was  much  increased  at  first,  and  bloody 
serum  oozed  through  the  gangrenous  skin, 
but  at  the  end  of  the  sitting  the  pulsation 
was  reduced  to  a  gentle  heaving  motion.  The 
tumor  was  then  covered  with  cotton,  which 
was  left  in  place  for  a  month  ;  on  its  removal, 
"one-half  the  tumor  was  found  flat  to  the 
chest,  and  the  remainder  greatly  diminished 
in  size.  An  ulcer  in  process  of  cicatrization, 
and  not  much  larger  than  a  shilling,  was 
situated  to  the  left  of  the  sternum,  half  an 
inch  from  the  area  of  pulsation."  Three 
weeks  later  a  second  application  of  galvanism 
was  made  with  similar  results  after  arterial 
bleeding  through  the  ulcer.  The  patient 
died  about  two  months  after  the  second 
attempt.  ] 
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Galvano-puncture  appears,  then,  at 
present  to  deserve  to  rank  only  as  an  ex- 
ceptional expedient.  Its  claims  will  have 
to  be  considered  by  the  practical  surgeon 
principally  when  he  is  called  upon  to  treat 
either  aneurisms  at  the  root  of  the  neck, 
or  internal  aneurisms  which  cannot  be 
reached  by  digital  or  mechanical  com- 
pression, and  some  forms  of  varicose  and 
cirsoid  aneurism  seated  superficially.  The 
dangers  and  imperfections  of  the  process 
must  restrict  its  application  even  in  this 
limited  field.  But  as  a  resource  available 
in  cases  where  neither  compression  nor 
ligature  can  be  advantageously  applied,  it 
has  a  sphere  of  useful  action. ' 

Traumatic  Aneurism. 

By  "traumatic  aneurism'"  is  meant  a 
tumor  containing  blood,  communicating 
with  the  cavity  of  an  artery,  and  due  to 
a  wound  of  the  vessel.  Three  descrip- 
tions of  injury  may  lead  to  the  formation 
of  a  traumatic  aneurism  :  1,  a  wound 
penetrating  from  the  surface  ;  2,  a  tearing 
or  strain  of  the  coats  of  the  vessel  without 
wound  ;  3,  fracture  of  a  neighboring  hone. 

The  first  is  the  most  common,  or  at  least 
the  most  commonly  recognized2  cause  of 
traumatic  aneurism.  A  man  receives  a 
stab  or  a  small  incised  wound.  It  bleeds 
freely,  and  most  likely  in  jets  ;  but  the 
hemorrhage  is  restrained  by  firm  pressure  ; 
the  wound  heals,  and  the  man  thinks 
himself  cured.  He  is  conscious,  however, 
of  some  loss  of  power  and  some  anom- 
alous sensations  in  the  limb,  such  as  cold, 
numbness,  tingling,  and  a  feeling  of 
weight ;  and  later  on  he  discovers  that  a, 
pulsating  tumor  exists  beneath  the  scar  of 
the  wound. 

In  such  a  simple  case  it  is  easy  to  see 
what  has  happened  :  the  artery  has  been 
penetrated  by  a  wound  which  was  too 
large  to  be  closed  by  the  mere  efforts  of 
nature,3  but  which  did  not  cut  the  tuhe 
across,  and  did  not  stop  the  circulation. 
The  blood  has  not  had  a  very  direct  exit 
by  the  skin-wound,  probably  in  conse- 
quence of  the  altered  position  which  fas- 


[}  For  a  theoretical  and  experimental  study 
of  the  mode  in  which  galvano-puncture  acts, 
and  for  a  list  of  recorded  cases,  the  reader 
may  consult  De  1'electro-puncture  dans  la 
cure  des  anevrysmes  intra-thoraciques,  par 
L.  Robin,  These  de  Paris,  18S0.] 

2  If  we  consider  the  frequency  with  which 
popliteal  and  other  surgical  aneurisms  are 
attributed  to  accident,  and  their  much  moro 
frequent  occurrence  in  persons  and  in  situ- 
ations most  exposed  to  violence,  we  might  be 
tempted  to  conclude  that  such  aneurisms  are 
usually  traumatic,  and  due  to  the  second  of 
the  class  of  causes  above  enumerated. 

3  See  vol.  L,  pp.  468-470. 


cire  and  other  membranous  structures 
assume  in  deep  wounds,  under  varying 
conditions  of  pressure,  tension,  etc.,  and 
therefore  the  bleeding  has  not  interfered 
with  the  healing  of  the  opening  in  the 
skin.  Meanwhile,  below  the  fascia  blood 
has  continued  to  exude  into  the  cellular 
tissue  among  the  muscles,  forming  a  large 
diffused  ecchymosis.  This  ecchymosis 
may  continue  for  some  time  to  increase  ; 
such,  however,  is  not  necessarily  the  case, 
since  as  much  of  the  blood  may  be  with- 
drawn from  the  cellular  tissue  by  the  ac- 
tion of  the  absorbent  vessels  (the  veins, 
and  possibly  the  lymphatics),  and  by  re- 
flux into  the  artery  during  its  diastole,  as 
is  poured  out  during  the  systole.  Sooner 
or  later,  however,  the  presence  of  the 
blood  acts  as  a  source  of  irritation,  and 
sets  up  inflammation  in  its  neighborhood. 
This  causes  condensation,  and  then  con- 
traction of  the  areolar  tissue,  and  so  a  sac 
is  formed.  By  this  time,  probably  a  great 
part  of  the  biood  has  coagulated,  and  so 
the  aneurism  (as  it  now  is)  contains  a 
mixture  of  clotted  and  fluid  blood,  as  most 
aneurisms  do.  In  other  cases  the  wounded 
part  of  the  arteiy  is  believed  to  have 
yielded  to  the  force  of  the  circulation,  and 
the  sac  is  therefore  formed  by  the  tissue 
of  the  artery  itself.  The  point  is  one  of 
no  practical  importance.  When  trauma- 
tic aneurism  is  fully  formed,  the  case  dif- 
fers in  no  respect  from  one  of  spontaneous 
aneurism,  except,  perhaps,  in  its  greater 
proneness  to  cure,  since  the  heart  and 
arteries  are  probably  healthy  ;  while  in 
spontaneous  aneurism  they  are  often  dis- 
eased. 

The  symptoms  of  traumatic  aneurism 
following  an  open  wound  are  generally 
distinct  enough.  The  scar  of  the  wound 
Avill  be  discovered  even  if  the  history  is 
obscure,  and  the  pulsation  and  bruit  are 
generally  distinct.  But  it  must  not  be 
forgotten,  that  before  the  sac  has  been 
formed,  pulsation  is  often  indistinguish- 
able, though  the  bruit  can  almost  always 
be  recognized.  Such  lesions  as  these  are. 
often  incorrectly  spoken  of  as  "  aneu- 
rism ;"  a  term  which  is  only  applicable 
when  the  sac  has  formed.  This  is  not  a 
theoretical  or  pedantic  verbal  distinction, 
but  a  practical  difference  of  the  greatest 
importance.  The  formation  of  a  sac  is 
the  first  step  towards  the  cure  of  the  dis- 
ease, and  shows  that  the  case  is  amen- 
able to  the  comparatively  mild  and  indi- 
rect measures  which  are  adequate  for  the 
cure  of  an  aneurism,  such  as  pressure  on 
the  main  trunk,  or  its  ligature  at  a  conve- 
nient spot  above  the  tumor,  instead  of 
requiring  the  frequently  severe  and  diffi- 
cult operation  necessary  for  exposing  and 
securing  the  wounded  part  of  the  vessel. 

Traumatic  aneurisms  differ  in  rapidity 
and  readiness  of  formation  according  to 
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the  nature  of  the  tissue  with  which  the 
wound  communicates  ;  whether  the 
wouud  be  in  a  large  cavity  filled  with 
loose  cellular  tissue,  or  a  space  where  the 
blood  will  be  bound  clown  and  disposed  in 
extensive  membranilbrm  layers  by  con- 
tiguous fasciae  or  tense  muscles.  Thus  in 
the  axilla  or  orbit,  traumatic  aneurisms  of 
large  size  soon  follow  an  injury  to  the 
main  artery,  or  even  to  a  comparatively 
small  branch.  Tbe  well-known  case  of 
Lieutenant  Seton  was  an  example  of  this 
fact.  A  wound  of  a  branch  of  the  exter- 
nal iliac,  the  patient  being  stout  and  the 
cellular  interval  large  and  loose,  occa- 
sioned an  extravasation  of  blood,  which 
was  large  enough  to  lead  to  the  belief  that 
the  parent  vessel  had  been  injured.  In 
the  limbs,  on  the  contrary,  the  formation 
of  aneurisms  in  consequence  of  wounds  of 
large  vessels  is  more  rare ;  and  when 
formed,  they  will  often  undergo  a  process 
of  spontaneous  cure  by  rest  and  simple 
measures.  The  reason  for  this  doubtless 
is,  that  before  aneurism  has  formed,  the 
blood  itself,  bound  down  by  tense  fascia? 
and  strong  expanded  layers  of  muscle,  ex- 
ercises pressure  on  the  wounded  vessel, 
tending  to  limit  the  effusion  and  close  the 
wound ;  and  after  the  tumor  has  been 
developed,  the  pressure  which  (it  must 
never  be  forgotten)  tbe  sac  exerts  upon  its 
contents  is  material^7  aided  by  the  pressure 
of  the  soft  parts  upon  the  sac. 

Tbe  progress  of  traumatic  aneurisms, 
therefore,  is  not  always  towards  death, 
even  if  left  alone  ;  and  when  they  are  of 
small  size  they  are  generally  easily  cured. 
Direct  pressure  is  peculiarly  applicable  ; 
but  it  should  be  carefully  regulated  and 
adjusted,  so  as  to  avoid  the  danger  of 
sloughing.  Perhaps  digital  pressure  is  the 
most  efficient  and  safe,  if  circumstances 
allow  us  to  secure  the  services  of  a  relay 
of  attendants,  who  will  make  gentle  and 
steacty  pressure  with  their  hands  over  the 
sac.  Or  in  very  small  aneurisms  lying 
against  a  bone,  the  patient  may  be  directed 
to  keep  his  finger  on  the  pulsating  part 
whenever  he  can.  I  have  seen  a  small 
temporal  aneurism,  the  result  of  the  blow 
of  a  stone,  thus  treated  with  sufficient 
success  to  avoid  the  necessity  of  any  other 
treatment.  In  larger  and  deeper  tumors 
some  form  of  bandage,  with  the  inter- 
vention of  an  air-pad,  may  be  necessary. 
Forced  flexion  of  the  limb  is  of  course 
often  advisable.  "With  direct  pressure 
may  be  combined  the  compression  of  the 
trunk  leading  to  the  swelling,1  and  the 
limb  should  be  raised. 

'  See  a  case  of  traumatic  aneurism  of  the 
radial  artery,  cured  by  a  combination  of 
forced  flexion  of  the  elbow  and  compression  of 
the  brachial,  and  afterwards  by  extension  of 
the  arm  ;  Brit.  Med.  Journ.,  I860,  p.  859. 


If  these  means  fail,  the  artery  must  be 
tied.  Some  authors  prefer  in  these  cases 
the  method  of  Anel  to  that  of  Hunter, 
arguing  justly,  that  as  the  artery  will  be 
found  healthy  close  to  the  tumor,  one  of 
the  advantages  which  Hunter's  method 
has  over  Anel's  operation  is  lost.1  This 
is  quite  true ;  but  the  general  advantage 
of  Anel's  method  over  Hunter's,  cceteris 
paribus,  is  very  slight,  since  the  mere  fact 
of  there  being  a  portion  of  artery  pervious 
between  the  ligature  and  the  tumor  hardly 
ever  affects  the  progress  of  the  case.  If, 
therefore,  the  tumor  be  deeply  seated,  and 
it  would  be  difficult  to  expose  the  vessel, 
as  it  leads  into  it,  no  hesitation  need  be 
entertained  in  trusting  to  the  Hunterian 
method  ;  while  if  (as  is  usually  the  case  at 
the  bend  of  the  elbow)  the  tumor  and  the 
artery  on  which  it  is  seated  be  superficial, 
the  whole  operation  of  opening  the  sac  and 
tying  both  ends  of  the  vessel  offers  no 
special  difficulties,  and  is  certain  to  suc- 
ceed. It  is  therefore  often  adopted  ;  and 
we  shall  see,  when  treating  of  axillary 
aneurism,  that  it  has  been  recommended 
by  a  high  authority  for  general  use  in 
that  form  of  the  disease.  Still,  the  great 
majority  of  traumatic  aneurisms  have 
yielded  to  the  proper  application  of  pres- 
sure, and  few  of  those  which  have  not 
done  so  are  known  to  have  resisted  the 
Hunterian  operation.  It  is  only  in  cases 
in  which  the  tumor  is  superficially  seated, 
aud  the  operation  therefore  comparatively 
easy  and  bloodless,  that  the  majority  of 
surgeons  would  prefer  the  old  operation. 

Traumatic  aneurisms  from  contusion  or 
sprain,  without  external  wound,  are  too 
closely  allied  to  those  of  spontaneous  ori- 
gin to  call  for  any  special  notice  in  this 
place.  This  form  of  injury  is  nearly  re- 
lated to  the  obstruction  of  the  arteries, 
which  is  noticed  in  the  essay  on  Wounds 
or  Artep.ies,  vol.  i.,  p.  462.  The  differ- 
ence seems  to  consist  in  the  complete  or 
partial  division  of  the  coats  of  the  vessel; 
the  former  leading  to  aneurism  external 
to  the  artery,  the  latter  to  the  formation 
of  a  coagulurn  and  the  obliteration  of  its 
tube.  It  is  possible,  however,  that  some 
aneurisms  (and  amongst  others  many  of 
those  called  spontaneous)  may  arise  from 
the  laceration  or  paralysis  from  injury  of 
the  middle  coat  of  an  artery,  and  the  pro- 
trusion of  the  blood  through  the  space 
thus  left  into  the  cellular  coat,  which  it 
distends.2  The  point  is  one  of  anatomical 
rather  than  of  practical  interest. 

]S"otwith standing  the  remarkable  immu- 
nity which  arteries  enjoy  even  in  the 
most  formidable  injuries,   it    is  not  sur- 

1  It  will  be  remembered  that  Anel  operated 
for  a  traumatic  aneurism  at  tbe  bend  of  the 
elbow. 

2  See  Rokitansky,  op.  cit.,  vol.  iv.,  p.  299. 
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prising  that,  as  they  lie  so  close  to  the 
bones  in  many  situations,  they  should 
occasionally  be  wounded  by  splinters,  or 
ruptured  from  sudden  stretching  in  frac- 
tures. This  accident  is  not  common  ;  and 
it  usually  happens  in  such  severe  injuries 
that  amputation  is  necessary  :  .some  cases, 
however,  are  left,  in  which  laceration  of 
an  artery  occurs  as  one  of  the  complica- 
tions of  a  simple  fracture,  or  of  a  com- 
pound fracture  in  which  the  other  injuries 
are  not  very  grave.  In  the  latter  case, 
no  great  difficulty  can  exist  in  deciding 
on  the  necessary  treatment.  If  the  limb 
is  to  be  saved,  the  wound  must  be  en- 
larged, and  the  wound  of  the  vessel 
treated  irrespective  of  the  fracture.  But 
when  a  large  bloodvessel  is  wounded  in  a 
simple  fracture,  it  is  not  always  easy  to 
make  out  in  the  first  place  whether  the 
wounded  vessel  is  an  artery  or  a  vein, 
and  if  the  former,  whether  the  main 
artery  of  the  limb  or  one  of  its  branches. 
In  deciding  between  an  artery  and  a  vein, 
the  chief  guide,  of  course,  would  be  the 
presence  or  absence  of  pulsation  in  the 
collection  of  blood  ;  but  then  pulsation  is 
often  not  perceived  at  first — not  till  the 
blood  has  become  encysted,  and  the  case 
therefore  has  changed  from  a  wound  of 
the  vessel  to  a  traumatic  aneurism. 
Another  important  symptom  is  the 
state  of  the  pulse  below  the  injury  ;  but 
this  may  be  obscured  by  the  ecchymosis 
and  other  swelling.  Again,  bruit  may  be 
heard  at  the  seat  of  the  injury  ;  and  this, 
although  it  does  not  quite  settle  the  point,1 
yet  is  perhaps  the  most  accessible  and 
trustworthy  of  all  the  symptoms. 

]STow,  in  such  a  case  as  this  three  courses 
are  open  :  viz.,  to  cut  down  on  the  seat  of 
fracture  and  search  for  the  bleeding  ves- 
sel ;  to  amputate  the  limb  ;  or  to  leave 
the  case  to  the  powers  of  nature,  aided  of 
course  by  rest  and  suitable  position. 

In  John  Bell's  Surgery  this  species  of 
traumatic  aneurism  is  very  fully  discussed; 
and  he  seems  to  have  been  of  the  opinion 
that  it  was  always  necessary,  in  cases  not 
severe  enough  to  demand  amputation,  to 
cut  down  and  tie  both  ends  of  the  vessel.2 


1  A  case  occurred  at  King's  College  Hospi- 
tal, in  which,  after  injury,  with  protrusion 
of  one  eye,  a  bruit  was  distinctly  heard  over 
that  side  of  the  head.  No  hesitation  was  ex- 
perienced in  coming  to  the  conclusion  that 
the  case  was  one  of  aneurism  in  the  orbit, 
and  the  carotid  was  tied.  The  patient  died  ; 
and  after  death  no  trace  of  aneurism  could 
he  perceived.  The  cause  of  the  sound  re- 
mained obscure.  The  case  will  be  hereafter  re- 
ferred to  under  the  head  of  Orbital  Aneurism. 

2  "  When  an  artery  is  thus  lacerated,  along 
with  fractures  of  the  hones,  you  have  hut 
this  alternative,  to  cut  the  limb  off  at  once, 
if  it  be  very  desperately  wounded,  or  to  try 
to  save  it,  by  making  incisions  and  tying  the 


That  this  severe  operation  is,  at  any  rate, 
not  always  necessary,  is  clear  from  the 
fact  that  four  cases  have  occurred  at  the 
Middlesex  Hospital,  under  the  care  of 
Mr.  Moore  and  Mr.  Mitchell  Henry,  in 
which  such  traumatic  aneurisms  have 
formed  and  have  got  well  spontaneously. 
Short  notes  of  one  of  these  cases,  which 
was  under  Mr.  Moore's  care,  may  be  ap- 
pended, as  illustrating  the  subject  better 
than  a  lengthened  disquisition. 

A  woman,  aged  forty-two,  presented  herself 
in  the  middle  of  the  day,  having  on  the  pre- 
vious night  fallen  downstairs  and  injured 
her  right  arm.  The  whole  of  the  hand  and 
forearm  and  part  of  the  upper  arm  were 
tensely  swollen,  and  covered  with  bullse  of 
various  hut  principally  small  size.  Serum 
mixed  with  blood  filled  the  bullae.  It  was 
easy  to  make  out  a  fracture  of  the  olecranon  ; 
but  it  was  impossible  to  perceive  any  fracture 
of  the  humerus,  and  the  bones  of  the  forearm 
appeared  to  be  in  place.  She  refused  to  come 
into  the  hospital,  but  was  admitted  next  day. 
The  swelling  was  then  larger,  and  the  vesi- 
cations more  extensive.  There  was  an  aneu- 
rismal  pulsation  in  front  of  the  elbow,  strong 
and  expanding,  but  deeply  seated.  The  im- 
pulse extended  halfway  up  the  inner  side  of 
the  arm,  and  more  than  halfway  down  the 
whole  palmar  surface  of  the  forearm.  A  dis- 
tinct bruit  was  heard  with  the  stethoscope  in 
front  of  the  elbow.  The  two  arteries  at  the 
wrist  heat  so  forward  and  so  forcibly,  and  ap- 
peared so  much  larger  than  those  of  the  other 
side,  as  to  give  the  idea  that  they  had  been 
raised  by  extravasated  blood,  and  that  the 
pulsation  was  communicated  to  the  distended 
sheaths  of  the  vessels.  The  skin  of  the  hand 
was  dusky  from  congestion  ;  and  when  the 
color  was  driven  away  by  pressure,  it  returned 
very  slowly,  showing  the  embarrassed  condi- 
tion of  the  circulation.     The  limb  was  every- 

artery.  The  fracture  is  already  complicated 
with  aneurism,  and  you  are  under  the  dan- 
gerous necessity  of  converting  this  compli- 
cated aneurism  into  a  compound  fracture. 
You  apply  your  tourniquet,  make  a  long  and 
deep  incision,  turn  out  the  coagula  of  blood 
with  your  fingers,  cleanse  the  sac  with 
sponges,  search  for  the  artery,  and  tie  it  up 
above  and  below  where  it  is  torn.  You  wash 
out  the  blood  from  the  sac  with  syringes  and 
sponges,  for  while  it  lies  betwixt  the  bones 
they  cannot  unite  ;  what  blood  you  are  forced 
to  leave  melts  down  into  bad  matter  and  flows 
off ;  the  deeper  parts  of  the  wound  gradually 
digest,  granulate,  and  fill  up  with  soft  flesh  ; 
and  when  the  continuity  of  the  parts  is  thus 
restored,  the  new  bone  or  callus  begins  to 
form.  Such  is  the  activity  of  a  wounded 
artery  in  forming  its  aneurism  and  destroying 
the  surrounding  parts,  and  so  complicated  is 
the  disorder  when  a  wounded  artery  is  added 
to  a  fractured  bone,  that  unless  these  opera- 
tions are  performed  early,  the  limb  is  in- 
evitably lost." — John  Bell's  Surgery,  Charles 
Bell's  edit.,  1826,  vol.  iv.,  p.  404. 


384 


DISEASES    OF    ARTERIES. 


where  warm,  however,  arid  there  was  no 
sign  of  impending  gangrene.  A  consultation 
was  held,  at  which  various  opinions  were 
expressed  as  to  the  appropriate  treatment ; 
but  it  was  agreed  that  there  could  be  no 
doubt  that  some  large  artery,  possibly  the 
brachial,  was  wounded.  It  was  ultimately 
decided  to  watch  the  case.  In  the  evening 
the  swelling  was  found  not  to  have  increased, 
and  the  hand  was  certainly  less  tense.  A 
rounded  swelling  was  found  near  the  armpit, 
in  the  neighborhood  of  the  brachial  artery, 
which  appeared  to  be  the  end  of  the  clot  of 
blood.  On  the  following  day  (the  third  from 
the  accident)  pulsation  had  ceased  in  all 
other  parts,  and  was  perceptible  only  in  front 
of  the  elbow,  over  a  space  about  as  large  as 
as  a  half-crown,  and  not  strong.  Next  day 
the  aneurismal  pulsation  finally  disappeared, 
and  the  swelling  afterwards  gradually  sub- 
sided. When  the  subsidence  was  sufficient, 
fracture  of  the  lower  end  of  the  humerus  was 
detected.     The  case  did  well. 

Of  the  other  three  cases,  one  under  Mr. 
Henry's  care,  was  a  wound  of  the  posterior 
tibial  artery,  in  a  boy  who  suffered  from 
simple  fracture  of  the  leg.  The  diagnosis 
rested  upon  the  absence  of  pulse  in  the  artery, 
and  the  presence  of  bruit,  together  with  pe- 
culiar restlessness  of  the  limb.  The  fracture 
healed  slowly  (in  about  two  months),  and 
the  above  symptoms  gradually  subsided  ;  but 
the  pulse  did  not  return  in  the  affected  artery. 
In  the  third  case  (Mr.  Moore's  patient),  one 
of  simple  fracture  of  the  femur  in  a  man  aged 
thirty-five,  there  was  extensive  swelling, 
together  with  arterial  bruit  iu  some  artery — 
not  the  femoral — which  could  be  felt  below 
the  seat  of  injury.  Here  also  the  bruit  and 
swelling  disappeared  with  rest,  and  the  frac- 
ture united  in  three  months.  The  fourth 
case,  also  under  Mr.  Moore's  care,  was,  like 
the  second,  a  wound  of  one  of  the  tibial  arte- 
ries in  fracture  of  the  leg. 

It  will  be  noticed  that  the  majority  of 
these  cases  were  merely  wounds  of  the 
artery,  and  not  aneurisms  in  the  strict 
sense  of  that  term  ;  since  they  recovered 
without  the  formation  of  any  aneurismal 
sac.1  This  fact  seems  to  testify,  even 
more  strongly  than  the  mere  occurrence 
of  spontaneous  cure,  to  the  decided  ten- 
dency to  recovery  manifested  by  wounds 

1  To  these  cases  of  lesion  of  arteries  in 
fracture  may  be  added  a  case  mentioned  by 
Mr.  Skey,  in  a  discussion  at  the  Medical  and 
Chirurgical  Society,  on  a  paper  by  Mr.  Syme 
(see  infra,  Axillary  Aneurism) .  The  patient, 
a  woman,  was  supposed  to  have  met  with  a 
dislocation  of  the  shoulder,  which  was  thought 
to  have  been  reduced.  A  very  large  aneu- 
rism formed  in  the  axilla.  The  tumor  was 
laid  open.  Great  hemorrhage  followed  ;  but 
this  was  soon  checked,  and  both  ends  of  the 
vessel  were  tied.  The  woman  died.  It  was 
found  that  the  artery  had  been  wounded  by 
the  sharp  ends  of  a  fracture  of  the  neck  of 
the  humerus. 


of  healthy  arteries  when  uncomplicated 
by  external  injury.1  But  if  an  aneuris- 
mal sac  should  form,  its  formation,  far 
from  being  an  unfavorable  feature  in  the 
progress  of  the  case,  is  part  of  the  pro-  • 
cess  -of  cure.  It  seems  abundantly  clear, 
therefore,  that  surgical  interference  in 
these  cases  can  only  be  justified  by  the 
presence  of  alarming  symptoms ;  and 
that,  by  the  aid  of  simple  position,  and 
perhaps  in  appropriate  cases  light  and 
even  compression,  a  great  number  of 
arteries  wounded  in  fracture  will  heal. 

The  clot  sometimes  softens,  and  suppu- 
ration occurs  ;  and  this  again  may  lead 
to  the  spontaneous  cure  of  the  injury. 
An  interesting  instance  of  this  sponta- 
neous ejection  of  the  clot  may  be  found 
in  Ormerod's  Clinical  Collections,  p.  143, 
after  rupture  of  the  femoral  artery  in  a 
child,  the  patient  recovering,  with  only 
the  loss  of  two  toes  by  gangrene  ;  but 
the  limb  was  useless. 

There  are,  however,  no  doubt,  cases  in 
which  things  do  not  proceed  so  favorably  ; 
and  this  unfavorable  course  tends  in  one 
of  two  directions — either  that  no  aneu- 
rism forms,  but  the  extravasation  of  blood 
increases,  and  thus  the  circulation  is 
so  far  disturbed  that  gangrene  is  either 
commencing  or  appears  imminent ;  or 
that  an  aneurism  has  formed,  and  its  in- 
crease calls  for  some  operation  to  check 
it.  If  no  aneurismal  sac  has  been  formed, 
and  the  extravasation  of  blood  is  in- 
creasing, gangrene  will  soon  commence. 
The  only  way  to  prevent  it  would  be  to 
cut  down,  as  recommended  by  John  Bell, 
upon  the  wounded  vessels  ;  but  the  oppor- 
tunity will  rarely  occur.  When  gangrene 
has  absolutely  set  in,  it  appears  theoreti- 
cally possible  that  a  similar  practice 
might  be  occasionally  advisable  ;  but  in 
all  the  cases  of  which  I  have  knowledge, 
amputation  or  death  has  been  the  alter- 
native. Still,  the  relief  to  the  circulation 
afforded  by  the  removal  of  the  extrava- 
sated  blood  might,  in  some  rare  cases  of 
injury  to  the  upper  extremity,  determine 
the  surgeon  to  cut  down  upon  the  seat  of 
injury,  as  a  last  effort  to  save  a  portion  at 
any  rate  of  a  hand  in  which  gangrene  had 
absolutely  commenced.  This  is  a  matter 
which  would  depend  entirely  upon  indi- 
vidual judgment,  based  upon  the  symp- 
toms of  the  case  in  hand.  In  the  second 
case,  that  in  which  an  aneurism  has 
formed  and  is  advancing,  the  treatment 
differs  in  no  respect  from  that  of  aneu- 
rism in  other  circumstances  and  from 
other  causes. 

1  I  would  remind  the  reader  of  the  many 
instances  in  which  arteries  have  been  wounded 
in  subcutaneous  section  of  tendons,  and  the 
rarity  of  consequent  mischief. 
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The  two  oases  related  by  Dupuytren"  are 
well  known  :  one  occurred  in  his  own  prac- 
tice ;  one  under  the  care  of  Delpeeh.  In  both, 
some  artery  at  the  back  of  the  Leg  (the  pop- 
liteal, or  one  of  its  branches  near  I  he  division) 
had  been  torn  in  a  comminuted  fracture  of 
the  bones  of  the  leg;  a  pulsating  swelling 
formed  in  the  ham  ;  and  the  surgeon,  un- 
willing to  amputate  the  thigh,  fearing  to  lay 
open  so  large  a  cavity  and  inflict  such  ex- 
tensive injury  upon  the  seat  of  fracture,  and 
being  unaware  of  the  reparative  power  of 
nature  in  such  cases,  cut  down  on  the  femoral 
artery  and  tied  it.  Both  patients  recovered, 
without  a  bad  symptom. 

These  cases  are  interesting  and  will  re- 
pa}'  perusal.  They  bear  a  striking  re- 
semblance to  Mr.  Moore's  case  quoted 
above  (p.  3R3) ;  and  it  seems  very  probable 
that,  if  they  bad  been  similarly  treated, 
they  might  have  undergone  a  spontaneous 
cure,  in  the  same  manner  as  that  and 
the  other  eases  there  referred  to  did.  In 
neither  of  the  cases  related  in  the  Lecons 
orales  was  there  an  aneurism,  properly 
speaking,  since  sum  dent  time  had  not 
elapsed  for  the  formation  of  a  sac  ;  but 
the  clearness  of  the  pulsation  renders  it 
probable  that  the  eechymosis  was  tending 
to  become  limited,  and  that  a  sac  would 
soon  form ;  and  this  appears  to  furnish 
an  additional  reason  for  waiting  and 
watching  the  result.  When  aneurism 
has  formed,  it  is  a  sign  that  the  cellular 
tissue  is  contracting  upon  the  blood. 
This  is  very  likely  to  lead  to  deposit  of 
laminated  coagulum  in  the  sac.  At  any 
rate,  it  is  highly  improbable  that  the  aneu- 
rism will  begin  to  increase  rapidly,  since 
the  patient  is  of  course  at  rest  and  the 
limb  in  an  appropriate  position.  Should 
it,  however,  increase,  compression  of  the 
artery  above  will  be  the  method  most 
probably  indicated,  perhaps  with  gentle 
compression  on  the  sac,  if  the  fracture  is 
sufficiently  consolidated.  If  the  fracture 
be  firmly  united,  it  may  even  be  advisable 
to  resort  to  forcible  flexion.  In  cases, 
however,  where  a  main  artery  is  wounded, 
as  well  as  in  those  where  it  is  tied,  the 
fracture  unites  very  slowly.  This  may 
be  noticed  in  the  cases  from  Middlesex 
Hospital,  quoted  above,  and  has  been  ob- 
served by  Dupuytren  and  others  ;  so  that 
the  treatment  of  traumatic  aneurism 
from  fracture,  if  it  increase  while  the  pa- 
tient is  lying  in  bed,  will  be  by  compres- 
sion or  ligature  of  the  main  trunk  :  and 
in  cases  so  far  resembling  Mr.  Spence's, 
quoted  on  p.  371,  that  the  aneurism  has 
apparently  consolidated  during  the  repose 
necessitated  by  the  fracture,  but  recurs 
on  the  patient  resuming  his  active  avoca- 

1  "  Sur  les  Ane*vrismes  qui  compliquent  les 
Fractures,"  etc.,  Lecons  orales,  tome  ii.,  p. 
521,  etc.    Paris,  1839. 


lions,  the  treatment  there  pursued  (that 
of  forcible  flexion)  will  very  probably  be 
as  successful  as  it  was  in  that  case,  should 
the  situation  of  the  tumor  render  it  appli- 
cable. 

Aneurisms  the  result  of  fracture  arc, 
not  confined  only  to  the  arteries  of  I  he, 
limbs,  but  may  form  in  any  part  where  an 
artery  lies  sufficiently  near  to  a  bone  to 
be  involved  in  the  injury.  Thus  Mr.  Jbisk 
and  Mr.  Curling  have  each  put  upon 
record  a,  case  in  which  a  traumatic  aneu- 
rism formed  upon  the  ophthalmic  artery 
as  a  consequence  of  fracture  of  the  base 
of  the  skull.1  In  both  cases  the  carotid 
artery  was  tied,  and  with  complete  suc- 
cess.    (See  below  on  Orbital  Aneurism.) 

Rupture  nf  arteries. — The  complete  sub- 
cutaneous rupture  of  an  artery  from  a 
blow,  strain,  or  wrench,  and  the  conse- 
quent extravasation  of  blood  into  the 
cellular  membrane,  is  the  form  of  injury 
which  is  usually,  though  incorrectly,  called 
a  "diffused  traumatic  aneurism."  It 
should  be  called  what  it  is,  viz.,  "rupture" 
or  "  laceration"  of  the  vessel.  The  injury 
is  more  commonly  seen  in  the  popliteal 
than  in  any  other  vessel,  and  next  in  the 
axillary,  from  obvious  causes.  The  symp- 
toms are,  failure  of  the  pulse  below  the 
seat  of  injury,  great  swelling  of  the  limb 
from  effusion  of  blood  beneath  the  fascia, 
and  remarkable  loss  of  temperature.  Pul- 
sation cannot  be  detected  unless  the  col- 
lection of  blood  is  becoming  encysted  (i.  e., 
the  case  is  passing  on  to  the  formation  of 
aneurism) — at  least  this  has  been  the  case 
in  all  the  instances  of  this  injury  which  I 
have  seen.  Bruit  can  usually  be  heard, 
but  this  S3'mptom  is  variable.  I  regard 
the  loss  of  temperature  as  a  most  valuable 
sign  of  the  injury.  In  some  cases  the 
rupture  may  be  at  first  only  partial,  and 
then  some  pulsation  may  be  detected  in 
the  vessels  below  the  injured  part.2  Mr. 
Poland3  believes  that  in  such  cases  pulsa- 
tion is  more  likely  to  be  found  in  the  col- 
lection of  extravasated  blood  than  when 
the  artery  is  completely  ruptured. 

The  treatment  of  this  injury  must  de- 
pend on  the  vessel  involved.  When  the 
symptoms  of  rupture  of  the  popliteal 
artery  have  been  well  marked,  I  have 
never  seen  a  case  in  which  ultimately  am- 
putation or  death  has  not  followed,  nor 

1  Med.-Chir.  Trans.,  vols,  xxii.,  xxxvii. 
See  also  the  first  of  Mr.  Nunneley's  eases  in 
vol.  xlii. 

2  See  a  case  under  Mr.  Brodhurst's  care  re- 
ported in  the  Path.  Trans.,  vol.  xvii.,  p.  74. 
Here  the  rupture  seems  to  have  been  rendered 
almost  complete  by  the  exertion  of  taking  a 
long  walk.  See  also  a  case  under  Mr.  Caesar 
Hawkins's  care,  in  "Poland,"  op.  cit.,  p.  24. 

3"On  Rupture  of  the  Popliteal  Artery," 
etc.,  from  Guy's  Hospital  Reports,  p.  32. 
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can  I  find  any  recorded  case  which  is  to 
my  mind  satisfactory.  Hence  I  think  the. 
best  course  is  to  amputate  at  once,  when 
the  loss  of  pulsation  and  the  fall  of  tem- 
perature indicate  plainly  that  the  arteiy 
is  completely  torn  across.  In  smaller  ar- 
teries, and  in  those  of  the  upper  extremit}', 
even  as  large  a  vessel  as  the  axillary,  the 
proper  course  is  to  cut  down  upon  and  se- 
cure the  vessel.  When  partial  rupture  is 
suspected,  a  trial  may  be  given  to  com- 
pression of  the  trunk  leading  to  the 
injured  part. 

The  accompanying  vein  is  often  also 
ruptured,  especially  when  the  artery  is 
torn  completely  across.  I  am  not  aware 
that  any  symptoms  exist  by  which  this 
complication  can  be  distinctly  recognized  ; 
but  its  known  frequencj-  constitutes  an 
additional  motive  for  amputation  in  such 
cases.  Sometimes  the  popliteal  nerve  has 
also  been  torn. 


ArTERIO-YeXOTJS  ANEURISM. 

Under  this  title  are  included  two  forms 
of  aneurismal  dilatation  of  an  artery, 
communicating  with  a  vein,  known  re- 
spectively as  varicose  aneurism  and  aneu- 
rismal varix.1 

Varicose  aneurism  consists  of  a  circum- 
scribed consecutive  aneurism,  which  com- 
municates with  the  artery  on  one  side  and 
the  vein  on  the  other.  The  vein  is  always 
tortuous  and  dilated,  sometimes  to  an 
enormous  extent.  In  aneurismal  varix 
there  is  no  aneurismal  sac.  Adhesion  has 
occurred  between  the  artery  and  the  vein 
at  the  point  at  which  they  communicate  ; 
and  the  blood  is  projected  directly  from 
the  artery  into  the  vein  at  each  pulsation. 
Here  also  the  veins  connected  with  the 
diseased  part  are  greatly  dilated,  and  the 
embarrassment  of  the  circulation  thus 
produced  is  the  chief  symptom  of  the 
affection. 

The  usual  condition  of  a  varicose  aneurism 
is  shown  in  the  accompanying  figure,  drawn 
from  a  preparation  in  the  Museum  of  Univer- 
sity College.  Another  interesting  peculiarity 
is  also  to  he  noticed  in  this  preparation — viz., 
that  there  is  a  high  division  of  the  brachial 
artery,  and  that  therefore  a  ligature  placed 
upon  what  was  supposed  to  he  the  brachial 
artery  might  have  failed  to  cure  the  disease, 
being  applied  to  the  wrong  vessel.  Even  if 
the  right  vessel  alone  had  been  tied,  the  other 
branch  of  the  brachial  anastomoses  so  freely 
just  below  the  sac,  that  it  might  have  pre- 

1  William  Hunter  was  the  first  to  describe 
arterio-venous  aneurism  accurately  ;  and  he 
also  pointed  out  the  difference  between  an 
aneurismal  varix  and  a  varicose  aneurism, 
though  he  did  not  use  those  terms.  See  South's 
"  Chelius,"  vol.  ii.,  p.  272. 


vented  the  formation  of  a  clot.  The  hour- 
glass shape  of  the  sac  is  attributed,  in  the 
Museum  Catalogue,  to  constriction  by  the 
fascia  of  the  arm. 
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Drawing-,  from  a  preparation  by  Mr.  Shaw,1  of  vari- 
cose aneurism  at  the  bend  of  the  elbow,  in  the  Mu- 
seum of  University  College,  London.  There  is  a  high 
division  of  the  brachial.  The  artery  on  which  the 
aneurism  is  seated  is  the  radial,  which  communicates 
very  freely  with  the  ulnar  by  a  large  transverse  branch 
just  below  the  sac.  A  probe  has  been  passed  from  an 
opening  in  the  skin  (probably  the  puncture  of  the 
phlebotomy)  through  the  vein  and  aneurism  into  the 
artery. — «.'  The  basilic  vein.  b.  The  brachial  artery 
dividing  above  the  usual  level,  c.  The  radial,  on 
which  the  aneurism  is  seated,  and  which  has  been  tied 
a  little  above  this  point,  d.  The  ulnar,  anastomosing 
freely  with  the  radial  just  below  the  anenrism.  e.  The 
arterio-venous  aneurism,  constricted  at  this  part  by 
the  bicipital  fascia.  /.  The  probe  passed  through  the 
puncture,  made  in  phlebotomy,  and  from  which  hemor- 
rhage occurred  during  life.  [The  ulnar  artery  was 
tied,  as  well  as  the  radial,  during  the  patient's  life. 
Mortification  of  the  arm  ensued,  of  which  the  patient 
died.] 

Another  and  very  unusual  form  of  arterio- 
venous aneurism  is  shown  in  the  accompany- 
ing figure,  which  is  drawn  from  a  preparation 
presented  by  Mr.  Beaumont,  of  Toronto,  to 
the  Royal  College  of  Surgeons.  The  patient 
died  under  chloroform,  administered  for  the 
operation  of  tying  the  external  iliac  artery.2 
In  this  singular  case,  the  communication  be- 
tween the  artery  and  the  vein  appears  to  have 
persisted  for  ten   and  a  half  years  (as  evi- 

•  See  Sir  C.  Bell's  "  Practical  Essays," 
Part  ii.,  p.  65.      Edinb.,  1S42.  ' 

2  Medical  Times  and  Gazette,  July  27,  1867. 
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denced  by  a  continuous  bruit,  audible  both 
to  the  patient  and  those  near  him),  but  the 
aneurism  only  formed  at  the  end  of  this  long 
period,  whilst  the  patient  was  on  horseback. 
The  vein  is  here  obliterated  both  above  and 
below  the  aneurism ;  but  there  is  a  large 
opening  between  the  vein  and  the  artery. 
The  usual  signs  of  arterio- venous  aneurism 
were  absent,  there  being  no  venous  murmur 
in  the  tumor,  in  consequence  of  the  oblitera- 
tion of  the  vein.  In  such  a  case,  the  Hunte- 
rian  operation,  which  Mr.  Beaumont  contem- 
plated, would  no  doubt  have  cured  the  dis- 
ease, had  the  patient  avoided  the  risk  of  gan- 
grene, to  which  he  was  peculiarly  exposed 
from  the  occlusion  of  the  vein,  and  the  pres- 
sure exerted  by  the  tumor  on  the  profunda 
artery.1 

Both  varicose  aneurism  and  aneurismal 
varix may  originate  spontaneously,  though 
they  are  more  commonly  the  result  of  an 
injury  in  which  the  artery  and  vein  have 
both  been   wounded.     By   far   the   most 

1  An  interesting  case  of  a  wound  of  the  pro- 
funda femoris  and  its  accompanying  vein, 
treated  by  ligature  of  the  external  iliac,  with 
a  fatal  result,  will  be  found  in  the  Gaz.  hebd., 
1864,  p.  166. 


frequent  cause  is  the  unskilful  perform- 
ance of  venesection  at  the  bend  of  the 
elbow.  Hence  the  affection  is  rarely  seen 
now,  when  the  operation  is  not  often  per- 
formed, and  only  by  surgeons.  Any  other 
punctured  wound,  however,  may  give  rise 
to  the  disease,  as  the  wound  of  a  small 
shot,  or  the  fragment  of  a  comminuted 
fracture  ;  and  so,  it  is  said,  may  a  simple 
contusion.1 

In  spontaneous  arterio-venous  aneu- 
rism, the  communication  with  the  vein 
apparently  follows  upon  the  development 
of  a  simple  arterial  aneurism  in  the  eon- 

1  It  is  perhaps  worth  notice  that  the  com- 
munication may  occur  between  two  vessels 
which  are  not  naturally  in  contact,  but  which 
have  been  brought  together  by  the  force 
which  inflicted  the  wound.  Thus  in  the  Mu- 
seum of  St.  Bartholomew's  Hospital,  there  is 
an  interesting  preparation  (ser.  xiii.,  No.  121), 
in  which  a  small  sac  is  formed  communicating 
with  the  internal  jugular  vein  and  the  exter- 
nal carotid  artery.  The  cause  was  a  punc- 
tured wound  from  the  point  of  a  pickaxe,  and 
a  small  fragment  of  the  iron  has  lodged  and 
is  impacted,  partly  without  and  partly  within 
the  cavity  of  the  vein. 
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tiguity  of  a  vein.  When  an  aneurism  is 
formed  on  a  large  artery,  in  such  a  part  of 
the  artery  as  to  compress  a  neighboring 
vein,  it  is  common  to  lind  that  vein  oblite- 
rated ;  and  in  the  museum  of  every  hospi- 
tal there  may  be  seen  preparations  show- 
ing the  obliteration  thus  effected  of  the 
largest  veins,  the  vena?  cavee  being  fre- 
quently so  occluded.  But  occasionally,  in 
lieu  of  effecting  the  closure  of  the  venous 
channel,  the  pressure  of  the  aneurismal 
pouch  of  the  artery  gives  rise  to  absorp- 
tive ulceration  of  the  coats  of  the  vein, 
and  the  sac  opens  either  by  rupture  or  by 
ulceration  into  that  vein.  This  happens 
especially  within  the  thoracic  and  abdomi- 
nal cavities,  when  aortic  aneurisms  press 
upon  the  great  venous  trunks  of  the  chest 
and  abdomen.1 

Less  frequently,  arterio-venous  aneu- 
risms arise  in  the  same  way  on  the  limbs, 
and  on  other  parts  of  the  trunk.  Some- 
times these  occur  long  after  the  infliction 
of  a  wound  which  had  affected  the  artery, 
but  which  had  been  perhaps  almost  for- 
gotten. 

Thus  Rokitansky  observed  an  axillary  an- 
eurism of  this  kind  thirty  years  after  a  shot 
had  taken  effect  on  the  spot.  Ronx2  relates  a 
case  in  which  arterio-venous  aneurism  at  the 
elbow  formed  four  years  after  venesection  ; 
and  Monneret3  has  described  an  aneurismal 
communication  between  the  femoral  artery 
and  the  vein,  said  to  have  arisen  twelve  years 
after  injury  from  a  shot.  This  was  also  the 
case  with  Mr.  Beaumont's  patient,  p.  3S6. 

[In  Mr.  Pemberton's  case  (Med.-Chirurg. 
Trans.,  vol.  xliv.,  p.  1S9)  an  arterio-venous 
aneurism  formed  in  the  groin  ten  months  after 
prolonged  instrumental  pressure  had  been 
made  at  that  point  in  a  successful  attempt  to 
cure  a  popliteal  aneurism.] 

Again,  spontaneous  arterio-venous  aneu- 
rism has  been  described  by  Bransby  Cooper.4 
by  Perry,5  and  Porter,6  affecting  the  femoral 
vessels  in  cases  where  the  aneurism  could 
not  be  traced  to  any  other  cause  than  primi- 
tive disease  and  thinning  of  the  coats  of  the 
vessels.  In  the  highly  interesting  case  re- 
lated by  Mr.  Perry,  there  was  more  than  one 
communication. 

It  is  usually  a  main  arteiy,  and  its  col- 
lateral vein,  which  are  thus  affected  ;  and 

1  The  earliest  and  most  complete  monograph 
on  these  forms  of  aneurism  is  due  to  Thurnam, 
Med.-Chir.  Trans.,  vol.  xxlii.  See  also  Roki- 
tansky,  Ueber  einige  der  wichtigsten  Krank- 
heiten  der  Arterien,  Wien,  1852,  pp.  46  et 
seq.  ;  Porter,  on  "Arterial"  Disease,"  in 
Todd's  Cyclopa?dia  of  Anatomy ;  Nelaton's 
Clinical  Lectures,  by  Atlee;  Mayn,  Dublin 
Med.  Journal,  1854. 

2  Bulletin  de  I' Acad,  de  Med.,  Paris,  1849. 

3  Bulletin  de  Med.  et  de  Chir.,  1852. 

4  Guy's  Hospital  Reports,  vol.  v. 

5  Med.-Chir.  Trans.,  vol.  xx. 

s  Todd's  Cyclop  ,  "Arteries,"  p.  242. 


it  may  be  readily  understood  that,  from 
their  close  contiguity  and  often  superficial 
position,  these  would  be  more  likely  to 
become  the  subjects  of  this  diseased  con- 
nection ;  but  the  elaborate  investigation 
of  MM.  Follin  and  Charnal,1  and  the  cases 
of  Puydebafc2  and  Paucoasf3  have  shown 
that  deeply-seated  veins,  as  well  as  super- 
ficial veins,  may  be  thus  affected. 

In  the  case  of  M.  Follin,  a  communication 
between  the  brachial  artery  and  a  deep  vein 
was  diagnosed  during  life,  and  subsequently 
proved  by  the  dissection  of  M.  Charnah 
Schottin4  has  seen  a  similar  connection .  be- 
tween the  radial  artery  and  the  cephalic  vein. 
Moore3  relates  a  case  in  which  an  arterio- 
venous aneurism  was  found  in  the  trunk  of 
the  popliteal  nerve,  as  a  result  of  a  blow  on 
the  part,  which  appears  to  have  produced 
rupture  of  a  small  artery  and  its  companion 
vein  in  the  substance  of  the  nerve. 

These  two  forms  of  arterio-venous  aneu- 
rism have  some  symptoms  in  common  due 
to  the  communication  between  the  artery 
and  vein.  The  most  characteristic  is  a 
vibratory  thrill,  which  results  from  the 
impulsion  of  the  arterial  blood  into  the 
patent  aperture  of  the  vein,  there  to  min- 
gle with  the  venous  current.  The  greater 
tension  of  the  arterial  than  the  venous 
wall,  and  the  greater  force  of  the  arterial 
ilow  of  blood,  causes  a  continuous  injec- 
tion of  arterial  blood  into  the  venous 
tumor  ;  but  the  pulsation  of  the  artery 
produces  a  synchronous  impulse  in  the 
flow  of  the  blood  through  the  tumor. 
Hence  the  peculiar  vibratory  or  pulsatory 
character  of  the  thrill,  which  is  otherwise 
continuous.  The  ear  detects  a  harsh, 
buzzing  sound,  which  has  been  variously 
compared  to  that  of  a  saw.  a  file,  a  bee, 
the  hissing  of  burning  metal  plunged  into 
cold  water,  and  similar  noises.  This 
sound  too  is  continuous,  although  momen- 
tarily increased  during  pulsation.  It  grows 
fainter  on  being  propagated  along  the 
artery,  and  at  some  distance  from  the 
aneurism  in  which  it  arises  it  seems  inter- 
mittent, the  louder  pulsatory  sound  only 
being  then  heard.  This  sound  may  be  so 
loud'as  to  be  audible  by  a  person  standing 
near  the  patient ;  but  that  is  exceptional. 
It  may,  however,  always  be  distinctly 
heard  with  the  stethoscope,  or  by  the 
naked  ear  ;  and  its  continuous  character 
sharply  distinguishes  an  arterio-venous 
from  a  pure  arterial  aneurism.  Considera- 
ble dilatation  of  the  veins,  a  third  symp- 


1  Bulletin  de  la  Soc.  de  Chir.,  vols,  iii.,  v. 

2  Bulletin  de  la  Soc.  Anat.,  1834. 

3  Fergusson's  Handbook  of  Surgery,  1852. 

4  Schottin,  Merkwurdiger  Fall  einer  aneu- 
rismatischen  Venengeschwulst,  Altenbuvg, 
1825, 

s  Med.-Chir.  Trans,,  xlix.,  p.  29. 
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torn,  is  consequent  upon  the  obstruction 
of  the  venous  circulation  by  the  entrance 
of  arterial  blood  flowing  in  an  opposite 
direction,  and  upon  the  general  increase 
thus  made  to  the  quantity  of  blood  which 
the  vein  must  carry  towards  the  heart. 
The  extent  of  this  dilatation  varies  accord- 
ing to  the  size  and  importance  of  the 
vessels  affected.  It  is  most  marked  in  the 
lower  limbs,  where  gravity  aids  in  increas- 
ing the  obstruction  and  consequent  ten- 
dency to  varicosity.  Here  the  veins  have 
been  described  like  knotted  ropes  beneath 
the  skin  by  Porter,  Perry,  Laugier,  and 
others.  In  Mr.  Moore's  case,  where  the 
temporal  vessels  were  affected,  the  veins 
were  enormously  dilated,  and  pulsated  so 
strongly  as  entirely  to  simulate  arteries 
during  the  operation  performed.1 

This  pulsation  of  the  veins  is  a  fourth 
important  symptom  which  deserves  to  be 
borne  in  mind  ;  because  the  surgeon  may 
be,  and  has  been,  induced  by  it  to  place  a 
ligature  round  one  of  the  veins,  thinking- 
it  to  be  an  artery.  William  Hunter  noticed 
that  the  arteries  below  the  point  of  com- 
munication beat  more  feebly  than  in  the 
healthy  body  ;  and  naturally,  since  a  part 
of  their  ordinary  supply  of  blood  is  di- 
rected into  the  vein.  But  this  symptom 
is  not  always  observed.  The  temperature 
of  the  part,  and  the  growth  of  hair  on  the 
skin,  are  sometimes  augmented  below  the 
communication.  In  old-standing  cases,  a 
remarkable  condition  of  dilatation  is  ob- 
served in  the  arteries  above  the  varix. 
The3r  become  enlarged,  tortuous,  and 
thinned  in  structure.  Indeed,  the  veins 
around  the  arterio-venous  aneurism  as- 
sume more  or  less  of  the  arterial  char- 
acter, and  the  arteries  approach  some- 
what the  type  of  veins.  This  has  been 
observed  by  all  who  have  described  these 
cases,  and  is  well  summarized  by  Roki- 
tansky  in  his  monograph  on  the  pathology 
of  the  arteries. 

The  varicose  aneurism  differs  from  the 
aneurismal  varix,  as  we  have  seen,  in  that 
it  possesses  an  aneurismal  pouch  which  is 
intermediate  between  the  opening  of  artery 
and  vein.  It  is,  of  course,  important  in 
practice  to  recognize  this  difference,  and 
mark  its  peculiar  symptoms.  This  cir- 
cumscribed aneurismal  tumor  will  be  found 
of  various  size  and  density,  according  to 
the  site  and  duration.  It  rarely  attains, 
however,  any  considerable  size.  It  is 
affected  in  the  same  way  as  pure  arterial 
aneurisms  when  the  artery  is  compressed 
above  or  below  it,  and  the  ear  detects  the 
blowing  sound  of  an  aneurism,  in  addi- 
tion to  that  rasping  bruit  described  as  the 
result  of  the  venous  communication. 

In  both  forms  of  arterio-venous  aneu- 
rism it  may  be  said  that  we  find  a  soft, 


1  Med.-Chir.  Trans.,  vol.  xli.,  p.  1. 


fluctuating,  knotted,  and  imperfectly  cir- 
cumscribed subcutaneous  tumor.  It  can 
be  emptied  by  pressure  upon  the  tumor 
itself,  or  the  artery  leading  to  it.  It  has 
distinct  pulsations  ;  but  these  are  limited 
to  a  very  small  part  of  the  swelling  at  the 
level  of  the  point  of  communication  be- 
tween the  vessels,  gradually  becoming 
extinct  in  the  ratio  of  distance  from  that 
point.  In  this  it  is  distinguished  from 
arterial  varix  or  cirsoid  aneurism,  which 
offers  pulsation  of  equal  intensity  over  the 
whole  extent  of  the  tumor ;  it  may  be 
further  distinguished  from  that  aflection 
by  the  blue  or  purple  color  of  the  tumor, 
and  by  the  tortuous  dilatation  of  the  veins 
leading  to  it.  Further,  to  distinguish  it 
from  arterial  varix,  to  which  it  presents 
so  many  points  of  external  resemblance, 
it  may  be  added  that  while  in  both  auscul- 
tation detects  a  loud  rasping,  continuous 
bruit,  this  sound  is  heard  over  the  whole 
surface  of  the  arterial  varix,  but  only  at 
the  point  of  communication  in  the  arterio- 
venous aneurism,  or,  if  it  radiates  there- 
from, it  can  then  only  be  traced  along  the 
course  of  the  artery,  and  becomes  gradu- 
ally extinct. 

Treatment  of  aneurismal  varix.  —  The 
treatment  of  aneurismal  varix  and  vari- 
cose aneurism  must  be  mentioned  sepa- 
rately; that  of  aneurismal  varix  presents 
great  difficulties.  In  many  cases,  indeed, 
the  disease  manifests  but  little  tendency 
to  advance  ;  and  where  this  stationary 
condition  exists,  surgical  interference  may 
well  be  omitted.  In  Mr.  Moore's  case, 
thirty-six  years  had  elapsed  before  any 
operation  was  necessary  ;  and  Hunter, 
Cleghorn,  Porter,  and  indeed  all  other 
authorities  on  this  subject,  have  seen  this 
occur.  It  is  especially  the  case  in  the 
upper  extremity.  In  the  lower  limb, 
however,  the  disease  may  extend  so  greatly 
as  to  destroy  the  use  of  the  limb,  or  to 
threaten  the  destruction  of  the  patient's 
life  by  hemorrhage.  In  the  case  referred 
to,  as  related  by  Mr.  Perry,  the  Hunter- 
ian  ligature  was  twice  performed,  but 
without  effecting  the  cure  of  the  disease. 
In  a  case  mentioned  by  Mr.  Bransby 
Cooper,  it  was  considered  necessary  to 
amputate  the  leg.  Should  the  surgeon 
now  be  called  upon  to  treat,  by  operative 
means,  an  artery  so  affected  in  either  of 
the  extremities,  he  would  probably  at- 
tempt to  obtain  the  closure  of  the  arterial 
aperture  by  indirect  pressure  on  the  ar- 
tery above  the  communication.  The  use 
of  direct  pressure  has  rareby  been  of  any 
good  effect.  There  are,  however,  two  pro- 
ceedings which  are  more  promising  :  the 
injection  of  coagulating  fluids  at  the  site 
of  the  disease,  applied  carefully,  with  the 
minute  precautions  necessary  for  the 
success  of  that  plan  ;  or  ligature  of  the- 
artery  above  and  below  its  aperture   of 
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communication.  Before  employing  either 
method,  it  would  probably  be  desirable  to 
resort  to  digital  or  instrumental  compres- 
sion, or,  if  the  position  allowed,  to  forci- 
ble flexion.  But  the  constant  passage  of 
the  arterial  blood  through  the  apertures, 
resulting  from  the  arterio-venous  commu- 
nication, and  the  absence  of  any  defined 
sac,  impede  the  formation  of  the  fibrinous 
deposit  to  which  these  methods  owe  their 
success  ;  and  cases  of  aneurismal  varix  of 
this  form  are  not  very  amenable  to  treat- 
ment by  indirect  compression.  An  inte- 
resting case  is  recorded  in  the  Proceed- 
ings of  the  Anatomical  Society  of  Paris, 
for  1858,  in  which  indirect  compression 
having  been  carefully  tried,  but  without 
success,  a  ligature  was  applied  by  M. 
Robert  above  and  below  the  aperture  in 
the  arteiy.  [Prof.  Czerny  (Archiv  fur 
klinische  Chirurgie,  vol.  xxv.,  p.  943, 
1880)  treated  an  aneurismal  varix  of  the 
temporal  arteiy  and  vein  in  a  man  of  30, 
the  result  of  a  wound  made  by  a  penknife 
twenty-five  years  before,  by  excising  the 
communicating  portions  of  the  artery  and 
vein  after  having  placed  two  ligatures  on 
each  vessel,  one  above,  the  other  below, 
the  opening.  The  wound  healed  rapidly.] 
A  few  cases  have  been  recorded  of  aneu- 
rismal varix  within  the  skull.1  In  one  of 
these,  recently,  compression  was  applied 
over  the  carotid,  but  ineffectually  ;  in  this 
case,  the  internal  carotid  artery  communi- 
cated with  the  cavernous  sinus;  and  death 
occurred  as  the  result  of  profuse  hemor- 
rhage from  the  nose.  In  such  cases,  of 
course,  only  the  Hunterian  ligature  is  pos- 
sible ;  but  where  the  artery  is  more  ac- 
cessible, it  is  obviously  more  desirable  to 
apply  a  ligature  above  and  below  the 
diseased  communication. 

The  treatment  of  varicose  aneurism  is 
somewhat  different  in  kind  ;  for  here  a 
sac  intervenes  between  the  artery  and  the 
vein,  but  it  is  similar  in  principle.  Here 
also  direct  and  indirect  compression  have 
been  largely  tried.  In  general  such  trials 
have  not  been  very  successful.  M.  Nela- 
ton,  however,  has  succeeded  four  times  in 
converting  a  varicose  aneurism  at  the 
bend  of  the  elbow  into  a  simple  arterial 
aneurism  by  direct  pressure.  Cure  was 
then  in  all  cases  effected  either  by  liga- 
ture, or  by  compression  of  the  brachial  ar- 
teiy.2 Digital  compression  might  be  em- 
ployed in  the  simpler  cases,  not  without 
hope  of  cure. 

Should  it  be  necessary  to  apply  the  lig- 
ature, it  is  requisite  to  reject  the  method 
of  Hunter  in  favor  of  the  ancient  proceed- 
ing.    The  most  simple  plan  is  to  lay  open 

1  Bulletin  de  la  Societe  anatomique.  vol. 
xxix.,  1859,  p.  298,  and  vol.  xxx.,  p.  178. 

2  Journ.  de  Med.  et  Chir.,  prat.  18(52,  p. 
155. 


the  sac,  trace  it  into  the  artery,  and  hav- 
ing exposed  the  aperture  in  the  arteiy,  for 
which  purpose  it  is  commonly  necessary 
to  divide  the  sac  transversely  on  a  direc- 
tor, then  to  apply  a  ligature  above  and 
below  the  arterial  opening.  This  method 
is  more  simple  than  that  which  has  been 
employed  by  Roux  and  Fergusson,  who 
have  endeavored  to  isolate  the  artery, 
and  tie  it  above  and  below  without  open- 
ing the  sac  at  all.1  This  is  the  more  diffi- 
cult, that  the  artery  below  its  point  of 
communication  is  small,  and  surrounded 
by  veins  dilated  and  closely  packed.  On 
the  other  hand,  it  is  free  from  the  objection 
attaching  to  the  plan  first  described,  arising 
out  of  the  danger  of  putting  two  ligatures 
close  to  the  sac,  and  at  a  point  where  it  is 
surrounded  by  dilated  veins.  In  any  case 
the  operation  is  peculiarly  liable  to  one  of 
two  secondary  accidents,  hemorrhage  and 
gangrene  ;  hemorrhage  from  the  part  of 
the  arteiy  above  the  sac  where  it  is  di- 
lated, thinned,  and  gives  rise  to  numerous 
collateral  branches  ;  and  gangrene  of  the 
limb  below,  which  perhaps  already,  before 
the  operation,  was  cold,  benumbed,  and 
oedematous.  The  injection  of  a  weak  so- 
lution of  perchloride  of  iron  has  been  em- 
ployed by  Serres  and  Jobert,2  Velpeau,3 
and  Valette,4  twice  with  perfect  success  ; 
once  producing  suppuration  of  the  sac, 
followed  by  cure,  and  once,  b}^  M.  Vel- 
peau, ineffectually.  These  facts  are  in 
favor  of  this  method  of  treatment ;  and  as 
the  safeguards  against  the  accident  of 
suppuration  are  more  carefully  studied, 
this  plan  may  recommend  itself  still  more 
strongly  to  the  surgeon. 

Galvano-puncture  has  been  employed 
by  Bosse  and  Capeletti.  In  Bosse's  case 
two  steel  needles,  connected  with  thirty- 
two  pairs  of  galvanic  plates,  were  intro- 
duced into  the  aneurismal  tumor,  and  re- 
tained there  for  eighteen  minutes.  The 
cure  was  completed  within  ten  days.  In 
Capeletti's  case  the  needle  was  intro- 
duced twice  ;  suppuration  followed  and 
ultimately  a  cure.  M.  Debout  has  also 
recorded  a  successful  case.5 

There  will  be  cases  in  which  an  expec- 
tant treatment  will  be  most  advisable, 
and  others  in  which  amputation  might  be 
the  only  available  measure. 

1  This  operation  was  recently  performed 
successfully  by  Prof.  Speuce  in  a  case  of 
arterio-venous  aneurism  of  the  femoral  artery. 
Edin.  Med.  Journ.,  July,  1869. 

2  Bulletin  de  l'Acad.'de  Med.,  1854. 

3  "  Traitement  de  l'anevrisme  arterio-vei- 
neux,"  Bulletin  de  l'Acadernie  de  Medecine, 
1854. 

4  Acad,  de  Med..  Paris,  May  23,  1859. 

3  See  Wernher,  iii.,  821;  Ciniselli,  snlla 
Elettropuntura  nella  enra  elegli  Aneurismi : 
Cremona,  3  856.  Debout,  Bulletin  de  Thera- 
peutique,  1847,  p.  123. 
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Thus  a  case  is  reported  in  the  Journal  de 
Med.  et  de  Chir.,  pratiques  for  1862,  p.  l.r).r>, 
under  M.  Nelaton's  care,  in  which  a  man  was 
suffering  from  an  arteriovenous  aneurism  of 
considerable  size  in  the  ham,  the  result  of  a 
punctured  wound  of  the  popliteal  artery.  M. 
Nelaton  recommended  that  no  operative  meas- 
ures should  be  adopted,  believing  that  the 
aperture  of  the  aneurism  into  the  vein  was 
sufficiently  free  to  render  the  bursting  of  the 
tumor  improbable  ;  and  he  remarked  that  the 
only  efficient  measure  for  the  radical  cure  of 
the  disease  would  be  the  old  operation  for 
aneurism,  and  this  under  the  circumstances 
he  held  to  be  so  difficult  and  dangerous  that 
if  driven  to  operate,  he  should  prefer  ampu- 
tation. 

[In  the  winter  of  1879-80,  Dr.  Keyes  ope- 
rated at  Bellevue  Hospital,  New  York,  upon 
a  case  of  varicose  aneurism  of  the  upper  part 
of  the  calf  in  a  youth  of  twenty,  caused  by  a 
pistol-shot  two  years  before.  He  laid  open 
the  sac  and  tied  the  artery  above  ;  the  portion 
of  the  artery  below  the  aneurism  was  occluded. 
After  the  removal  of  the  tourniquet,  free 
bleeding  took  place  from  the  lower  part  of 
the  sac,  apparently  through  the  dilated  an- 
terior and  posterior  tibial  veins,  and  was 
controlled  with  much  difficulty  by  ligatures 


and  pressure.  The  patient  died  on  the  third 
day,  of  acute  septicaemia.  The  artery  above 
the  sac  was  not  dilated  or  thinned,  and  the 
impression  left  upon  me  by  the  ease  was  that 
ligation  of  the  artery  without  opening  of  the 
sac  was  to  be  preferred,  to  be  followed,  if  ne- 
cessary, by  galvano-puncture  or  tin;  injection 
of  a  coagulating  solution.] 


Cirsoid    Aneurism,    and 

by  anastomosis. 


Aneurism 


By  cirsoid  aneurism  is  understood  a 
form  of  disease  winch  consists  in  a  simul- 
taneous elongation  and  dilatation  of  an 
!  artery.  The  structure  of  its  wall  exhibits 
in  the  beginning  no  alteration,  although 
the  coats  become  thinned  during  the  pro- 
gress of  the  enlargement.  It  will  be  ob- 
served that  this  lesion  is  not  strictly  in- 
cluded in  the  terms  of  the  definition 
which  was  given  of  aneurism,  and  recent 
authors  have  agreed  that  this  disease  is 
improperly  denominated  aneurism.  But 
it  seems  practically  most  convenient  to 
describe  it  here. 

It  is  especially  the  middle  coat  of  the 


Fig.  326. 


H 

Cirsoid  aneurism  of  the  scalp.     (From  a  drawing  in  the  Museum  of  St.  George's  Hospital.) 

artery  which  is  affected  when  the  process  <  more  severe  cases  the  artery  is  greatly 
of  thinning  commences.  This  structure  dilated,  and  presents  unequal  saccular 
becomes  pale,  soft,  and  thin,  so  that  the  pouches,  which  are  in  fact,  so  many  true 
arteries  look  like  thin  veins.  The  dilata-  aneurisms,  projecting  usually  towards  the 
tion  is  commonly  equal  throughout  the  j  surface  of  the  skin.  As  the  artery  elon- 
circumference  of  the   artery;  but  in  the     gates,  it  becomes  tortuous  and  serpentine; 
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sometimes  even  spiral.  The  disease  is 
rarely  circumscribed,  but  attacks  com- 
monly several  trunks  and  their  branches. 
M.  Broca,  however,  has  described  a  case 
of  perfectly  circumscribed  cirsoid  aneu- 
rism of  the  scalp,  treated  successfully  by 
the  injection  of  perchloride  of  iron.1  It 
may  occur  in  the  arteries  of  the  extrem- 
ity,' and  Cruveilhier  has  reported  a 
remarkable  case  of  cirsoid  aneurism  of 
the  external  iliac  artery.2  But  it  is  more 
especially  frequent  in  the  arteries  of  the 
scalp,  and  in  this  situation  more  instances 
have  been  recorded  than  in  all  other  parts 
of  the  body  taken  together.  Originating 
usually  in  one  of  the  arteries  of  the  scalp, 
it  extends  itself  to  the  branches  of  the 
other  side  of  the  head,  and  may  implicate 
the  connecting  vessels  to  a  variable  extent. 
On  the  one  hand,  it  may  pass  into  the 
capillaries,  Avidely  dilating  them,  and 
affecting  even  the  terminal  veins  in  its 
march  •,  or  on  the  other,  but  in  a  smaller 
degree,  it  may  affect  by  retrogression  the 
larger  branches  from  which  the  arteries  of 
the  scalp  arises,  passing  even  into  the 
carotids.  It  is  thus  that  it  changes  some- 
what its  anatomical  characters.  The 
venous  capillaries  and  trunks  become 
affected  by  the  extension  of  the  disease, 
and  the  arterial  network  becoming  highly 
and  morbidly  developed,  this  form  is 
known  by  the  name  of  aneurism,  by  anas- 
tomosis. The  pathological  condition  and 
the  principles  of  treatment  are  essen- 
tially the  same  ;  but  when  the  disease  is 
seated  in  the  larger  arterial  trunks,  it  is 
commonly  known  as  cirsoid  aneurism  ; 
when  it  extends  into  the  network  of 
capillaries,  it  is  known  as  aneurism  by 
anastomosis,  or  racemose  aneurism.  It 
attacks  most  frequently  the  superficial 
temporal,  the  posterior  auricular,  and 
the  occipital  arteries.  Commonly  the  sur- 
rounding tissues  suffer  but  little  injury  ; 
but  sometimes  the  subcutaneous  cellular 
tissue  may  be  atrophieu,  and  the  skin 
dangerously  thinned  ;  at  other  times  the 
soft  parts  may  be  thickened  and  indu- 
rated ;  sometimes  the  bones  are  grooved 
or  even  perforated. 

M.  Gosselin3  has  endeavored  to  sub- 
divide cirsoid  aneurisms  into  three  classes: 
arterial  varix,  when  large  arteries  are 
affected  (as  in  Cruveilhier's  case);  cirsoid 
arterial  tumor,  when  the  smaller  arteries 
are  affected,  forming  a  circumscribed  tab- 
ulated pulsatile  tumor  ;  and  aneurism  by 
anastomosis,  when  the  capillaries  and 
skin  are  involved.     The  distinction  is  a 

1  Bulletin  de  la  Societe"  de  Chirurgie  de 
Paris,  1859. 

2  See  also  Cocteau,  "Sur  les  Varices  arte- 
rielles  des  membres,"  Arch.  gen.  de  Med., 
1865,  p.  666. 

3  Arch.  gen.  de  Med.,  1867. 


real  one  in  many  cases,  and  useful  to  re- 
collect, having  an  important  bearing  on 
practice  ;  but  the  three  forms  are  too 
much  mixed  together  to  enable  us  to  ac- 
cept it  as  a  classification  of  the  disease. 
The  second  class  are  those  in  which  coag- 
ulating injections,  according  to  M.  Gosse- 
lin, are  likely  to  succeed  ;  and  I  would 
add  that  in  the  third  class  galvano-caustic 
or  extirpation  are  the  methods  usually  in- 
dicated. 

The  causes  wdiich  give  rise  to  cirsoid 
aneurism  are  not  apparent.  Occasionally 
its  origin  has  been  referred  to  a  blow,  or 
to  an  injury  of  a  congenital  erectile  tu- 
mor; more  often  no  cause  can  be  assigned, 
and  it  is  not  evident  why  the  scalp  should 
be  the  chosen  seat  of  this  disease.  [Lefort 
(Diet.  Enoyclopedique  des  Sc.  Med.,  Art. 
Cirsoides)  notes  two  principal  apparent 
causes  in  the  cases  he  collected,  trauma- 
tism and  pre-existinc  erectile  tumor  or 
nsevus,  but  declares  himself  at  a  loss  to 
explain  the  action  of  either.]  It  may  be 
noticed  here  that  the  majority  of  cases 
occur  in  persons  whose  age  varies  from 
fifteen  to  thirty.  The  diagnosis  of  the 
disease  can  hardly  be  a  source  of  diffi- 
culty, for  the  serpentine  and  pulsating 
character  of  the  tumor  afford  a  distin- 
guishing sign.  The  manner  of  diagnos- 
ing this  affection  from  varicose  aneurism 
or  aneurismal  varix  has  been  mentioned 
in  the  last  section.  But  where  it  is  asso- 
ciated with  dilatation  of  the  veins,  some 
difficulty  may  arise  in  distinguishing  it 
from  the  so-called  erectile  tumor,  or  tele- 
angiectasis, from  which  it  is,  however, 
still  distinguished  by  its  pulsations.  Such 
cases  have  been  recorded  by  Pelletan,1  by 
Dupuytren,2  and  others. 

The  treatment  of  this  disease  commonly 
offers  great  difficulties  and  many  risks. 
The  frequency  with  which  direct  failure 
has  followed  various  procedures,  the  yet 
greater  frequency  of  relapse,  and  the  oc- 
casional!}' fatal  termination  of  operations 
which  have  been  undertaken,  are  reasons 
for  caution  in  dealing  with  this  disease. 
Unless  there  is  reason  to  fear  that  by  its 
extension  or  by  its  severity  it  may  prove 
fatal  to  life,  it  is  commonly  the  more  pru- 
dent course  to  abstain  from  operative  in- 
terference. Cirsoid  anastomosing  aneu- 
rism is  not  always  a  source  of  imminent 
danger,  and  it  may  exist  for  many  years 
without  any  other  evil  effect  than  that  of 
inconvenience;  and,  indeed,  in  some  of 
the  least  unfortunate  cases  it  has  so  con- 
tinued after  various  operations.  Even 
where  extensive  and  severe,  it  cannot  al- 
ways be  treated  with  advantage. 

1  Pelletan,  Clinique  chirurgicale,  vol.  ii., 
p.  59.     Paris,  1810. 

2  Dupuytren,  Lecons  orales,  vol.  v.,  p.  43. 
Paris,  1839. 
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The  simplest  method  of  treatment  is  by 
compression;  but  this  is  also  the  most  in- 
effectual. I  am  not  acquainted  with  any 
case  in  which  it  has  proved  successful, 
although  trials  have  been  recorded  by 
Dupuytren,  Robert,1  and  Brodie.2  If  pal- 
liation be  desired,  little  more  can  be  done 
than  to  provide  a  metal  covering  to  pro- 
tect the  affected  part,  where  the  locality 
admits  of  such  a  provision.  The  ligature 
of  the  branches  directly  leading  to  the 
affected  part  has  been  often  tried;  but 
this  also  has  rarely  succeeded.  In  a  case 
in  which  Breschet  tied  the  temporal  ar- 
tery in  a  girl  eighteen  years  of  age,  for  a 
severe  form  of  the  disease,  death  from 
pyaemia  took  place  on  the  fourteenth  day,3 
the  ligature  having  been  carried  through 
and  round  the  vessel.  Maclachlan  tied 
the  temporal  artery,  also  without  success, 
and  followed  it  by  ligature  of  the  common 
carotid.4  In  a  patient  of  Dupuytren's, 
both  the  temporal  and  occipital  arteries 
had  been  tied  unsuccessfully.5  Gibson  in 
a  similar  case  tied  the  main  branches  of 
the  temporal  and  occipital  artery  ineffect- 
ually.5 The  records  of  the  results  of  this 
proceeding  are  not  in  its  favor. 

The  ligature  of  the  external  carotid  has 
been  performed  for  a  cirsoid  aneurism  of 
the  scalp  by  Maisonneuve.7 

He  tied  the  right  external  carotid  for  a 
cirsoid  aneurism  of  the  right  temporal  artery 
occurring  in  a  woman  thirty  years  of  age  two 
months  after  a  blow.  The  patient  was  suffer- 
ing acute  pain,  and  the  disease  beginning 
rapidly  to  extend,  besides  tying  the  external 
carotid,  he  put  a  ligature  also  round  the 
superior  thyroid  artery.  Pulsation  ceased, 
the  tumor  diminished,  and  all  went  well  for 
the  first  three  weeks.  Secondary  hemorrhage 
followed  the  separation  of  the  ligature,  and 
Maisonneuve  tied  successively  the  common 
and  the  internal  carotid  arteries.  The  latter 
operation  was  followed  by  hemiplegia,  and, 
after  three  days,  by  death.  The  brain  sub- 
stance of  the  right  hemisphere  was  found  to 
be  deliquescent.  This  case  had,  therefore,  a 
very  unfortunate  termination  ;  but  it  is 
worthy  of  especial  note,  because  it  is,  perhaps, 
the  only  recorded  instance  in  which  the 
external  carotid  artery  has  been  tied  for 
cirsoid  aneurism  of  the  scalp,  and  because 
that  proceeding  would  appear  on  anatomical 

•  Gaz.  des  Hopitaux,  1851,  p.  130. 

2  Lancet,  1828-9,  vol.  ii.,  p.  559. 

3  Breschet,  Memoires  chirurgicaux  sur  les 
differentes  especes  d'Anevrismes,  p.  54.  Paris, 
1834. 

*  Lancet,  1827-8,  vol.  i.,  p.  773. 

5  Lecons  orales,  loc.  cit. 

6  Institutes  and  Practice  of  Surgery,  vol.  i. 
Philadelphia,  1835. 

i  Bulletin   de   la   Societe   de   Medechae   de 
Paris,  1851,  vol.  i.,  p.  400. 
vol.  ii.— 26 


grounds  to  be  the  best  calculated  to  arrest  the 
circulation  in  the  part  affected. 

Prof.  Brims,1  who  has  given  great  at- 
tention to  this  subject,  points  out  that 
the  ligature  of  the  external  carotids  is 
the  proceeding  best  calculated  to  cut  off 
the  supply  of  blood  to  aneurisms  of  the 
scalp.  He  urges  that  the  external  caro- 
tids of  both  sides  should  be  ligatured  in 
such  cases,  and  certainly  where  it  is  neces- 
sary, from  repeated  local  hemorrhages  or 
threatened  rupture,  to  employ  serious 
surgical  interference,  the  ligature  of  one, 
and  still  more  of  the  two  external  caro- 
tids, would  best  effect  the  diminution  in 
the  supply  of  blood  to  the  arteries  in  the 
scalp  ;  for  then  only  the  supra-orbital  and 
frontal  branches  of  the  internal  carotid 
would  remain  capable  of  supplying  blood 
in  this  direction ;  and  unless  the  disease 
were  seated  in  the  forehead,  their  influ- 
ence need  hardly  be  feared.  Posteriorly, 
the  blood  would  reach  the  scalp  only 
through  the  anastomosis  of  the  occipital 
arteries  with  the  ascending  cervical 
branches  of  the  subclavian  and  the  mus- 
cular twigs  of  the  vertebral  artery  ;  whilst 
in  front  some  further  assistance  would  be 
given  by  the  connection  of  the  inferior 
thyroid  branch  of  the  subclavian  with 
the  superior  thyroid  branch  of  thecarotid. 
This  suggestion  might  not  be  unworthy 
of  the  consideration  of  surgeons  in  future 
cases. 

Judging  from  anatomical  data,  the  liga- 
ture of  the  common  carotid  arte^,  while 
it  is  pregnant  with  greater  dangers,  offers 
fewer  advantages  than  the  application  of 
the  same  procedure  to  the  external  caro- 
tids. It  has,  however,  been  practised  in 
at  least  fifteen  cases,  but  its  successes 
have  been  few.  The  only  superiority 
which  it  possesses  over  the  liuature  of 
the  external  carotid  is  by  shutting  off  the 
supply  through  the  branches  of  the  oph- 
thalmic artery,  but  the  large  and  numer- 
ous anastomoses  of  the  carotid  of  the  op- 
posite side  continue  to  supply  blood,  and 
even  where  a  temporary  improvement  has 
followed  the  operation,  speedy  relapse 
has  occurred,  probably  from  this  cause. 
Again,  the  disturbance  of  the  cerebral 
circulation  by  ligature  of  the  common 
carotid  has  of  course  its  own  peculiar 
dangers.  So  that  out  of  eighteen  cases 
in  which  the  operation  was  performed, 
death  occurred  under  the  knife  in  three 
instances,  and  four  others  terminated 
fatally  ;  in  five  an  early  relapse  followed 
the  first  improvement ;  in  the  tenth  case 
no  final  report  has  been  given  ;  and  in 
only  two  is  it  stated  that  there  was  last- 

1  Handbuch  d.  pract.  Chir.,  i.,  p.  161.  Tu- 
bingen, 1854. 
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ing  improvement.  Instances  in  which 
the  common  carotid  has  been  tied  for 
this  disease  are  recorded  by  Robert,1  Du- 
puytren,2  Kiihl,3  Bushe,4  Wardrop,5  Ma- 
clachlau,5  Maisonneuve,7  Walther,8  Mus- 
sev,9  Warren,10  Hersche,  Kerr,  Zeiss, 
Arend,"  Travers,  Jr.,12  Mott,  Wood,13 
and  Critchett.14  A  proceeding  which  has 
proved  so  fatal  in  the  hands  of  surgeons 
so  eminent  must  be  regarded  with  great 
distrust.  It  is  certain  that  in  very  many 
cases  the  dangers  of  this  operation  must 
be  greater  than  those  of  the  disease  it- 
self; and  when  those  perils  are  surmount- 
ed, its  success  must  still  remain  a  con- 
tingency, which  in  the  past  has  only  three 
times  been  nominally  realized  in  eighteen 
cases.  Attempts  have  been  made  to  cure 
cirsoid  aneurisms  by  a  method  conceived 
after  the  old  proceeding  of  Antyllus  for 
true  aneurisms.  It  has  been  proposed  to 
lay  open  the  tumor  by  a  stroke  of  the 
scalpel,  to  stuff  the  arterial  wound  with 
lint,  arrest  hemorrhage  by  firm  compres- 
sion, and  trust  to  the  inflammatory  exu- 
dation thus  excited  for  the  obliteration  of 
the  arterial  channel.  It  is  obvious  that 
this  method  could  only  be  applied  to  those 
cases  of  circumscribed  cirsoid  aneurism 
in  which  the  artery  forms  a  limited  tumor 
by  its  convolutions,  and  to  cases  of  limited 
aneurism  by  anastomosis.  Grafe  first 
employed  this  proceeding  for  a  cirsoid 
aneurismal  tumor  of  the  forehead  in  a 
boy  aged  ten.15  He  divided  it  across  with 
a  long  scalpel,  stuffed  the  wound  quickly 
with  agaric  and  sponge,  and  firmly  strap- 
ped  and   bandaged   the   whole.     On  the 


1  Gaz.  des  Hopitaux,  1851,  pp.  130,  128, 
and  Bulletin  de  l'Acad.  de  Med.,  vol.  xvi. 

2  In  this  case  of  Dupuytren  the  right  com- 
mon carotid  was  tied  in  1809.  The  tumor 
remained  stationary  till  1848,  when  it  again 
became  very  much  ulcerated,  and  gave  rise  to 
frightful  hemorrhage.  He  came  under  the 
care  of  M.  Robert  at  the  Hopital  Beaujon  in 
1857,  when  the  left  carotid  was  also  tied, 
with  temporary  success. 

3  Kiihl,  Opusc.  Academica,  editio  Claras  ; 
Lipsiae,  1842,  p.  51. 

4  New  York  Journal,  etc.,  1819,  vol.  i. 

5  Lancet,  1827-8,  vol.  i.,  p.  24. 

6  Glasgow  Medical  Journal,  1827. 

7  Supra  cit. 

8  Grafe  und  Walther's  Journal,  vol.  v. 

9  Amer.  Journal  of  Med.  Sciences,  1830. 

10  Practical  Remarks  on  Tumors. 

11  Quoted  by  Wernher,  Handb.  der  Chir., 
vol.  iii.,  p.  806.     Giessen,  1855. 

12  Lancet,  vol.  ii.,  1857,  pp.  497,  627;  vol. 
i.,  1858,  pp.  75,  399  (see  also  below,  on  p. 
395). 

13  New  York  Journal  of  Medicine,  1857. 

14  Statistical  Reports,  Med.  Times  and  Gaz., 
vols.  xxx.  and  xxxi. 

15  Grafe  und  Walther's  Journal,  vol.  xviii., 
p.  20. 


!  following  day,  as  the  pressure  was  slightly 
relaxed,  the  wound  granulated,  and  when 
[  the  parts  healed  there  was  no  pulsation 
I  in  any  part  of  the  solidified  tumor.    Bell,1 
I  Arnott,   and   Lawrence2  have  succeeded 
I  also  in  curing  aneurism  by  anastomosis, 
i  by  incising  the  soft  parts,  and  promoting 
suppuration   in   the  tumor,  maintaining 
meantime  compression.     It  would  not  be 
reasonable  to  expect  that  the  obliteration 
of  a  single  large  artery  in  a  state  of  cir- 
soid dilatation  could  commonly  be  satis- 
factorily effected   in   this  way  ;  not  only 
the  fear  of   secondary  hemorrhage  pre- 
sents itself,  but  we  know  that  arteries  are 
little  prone  to  adhesive  inflammation,  and 
that  arterial  blood  is  quick  to  find  outlets 
and  make  channels  for  itself.     In  a  case 
of  truly  cirsoid  aneurism  this  proceeding 
will  almost  certainly  fail. 

A  more  efficient  means  of  destroying 
circumscribed  cirsoid  aneurism  is  to  be 
found  in  extirpation  en  mnsse  by  the 
knife  or  by  ligature.  The  latter  method 
was  employed  by  Sir  B.  Brodie  with  only 
temporary  success  in  treating  a  cirsoid 
and  anastomosing  arterial  tumor  of  the 
head  of  the  size  of  a  walnut,  which  had 
the  characteristic  feeling  as  of  a  convolu- 
tion of  meandering  vessels  with  strong 
pulsations.  The  tumor  was  transfixed 
crosswise,  and  strangulated  by  four 
threads  in  as  many  parts.  The  cure  was 
reported  at  the  time  to  be  complete.3  But 
Mr.  Prescott  Hewett  mentioned  in  a  lec- 
ture at  the  Royal  College  of  Surgeons  the 
fact  that  the  disease  recurred  in  this  case, 
and  that  the  patient  died  some  years  af- 
terwards, death  being  attributed  to  "nerv- 
ous debility." 

Excision  of  the  tumor  by  the  knife  has 
been  several  times  accomplished,  and  has 
yielded  cures  in  cases  of  great  severity. 

Mussey's4  case  is  one  of  the  most  remark- 
able on  record.  The  patient,  a  young  man 
aged  twenty,  had  on  the  top  of  his  head  a 
cirsoid  aneurism  of  great  s-ize.  All  the  arte- 
ries of  one  side  of  the  head  were  enormously 
dilated,  and  when  the  head  was  shaved, 
twenty  arteries  of  the  size  of  a  goose-quill 
were  felt  which  led  to  the  tumor.  Ligature 
of  the  left  common  carotid  failed  to  cure,  and 
the  ligature  of  the  right  common  carotid 
twelve  days  later  also  effected  only  a  tempo- 
rary improvement.  Extirpation  was  resolved 
upon;  two  semilunar  incisions  being  made 
around  the  tumor,  which  was  then  peeled  off 
from  the  pericranium.  These  incisions  were 
made  gradually,  the  arteries  wounded  being 
tied  at  each  half  inch  ;  this  occupied  more 
than  an  hour,  and  forty  ligatures  were  re- 
quired. In  spite  of  all  precautions,  there 
was  a  great  quantity  of  blood  lost,  and  the 

1  Bell,  Principles  of  Surgery. 

2  Lawrence,  Med. -Chir.  Trans.,  vol.  ix. 

3  Med.-Chir.  Trans.,  1829,  vol.  xv. 

4  Loc.  cit. 
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patient  fell  into  syncope  ;  the  wound,  how- 
ever, gi'anulated,  and  the  patient  is  stated  to 
have  recovered  completely. 

Grafe,1  Gibson,2  Weitzer,3  Busch,  War- 
ren, and  Gueniot1  have  also  employed 
this  method.  Mr.  Hurt  employed  it  suc- 
cessfully ;  freezing  the  tumor  and  cutting 
wide  of  it,  so  that  very  little  blood  was 
lost.  The  difficulties  of  this  method,  how- 
ever, have  proved  very  great,  and  its 
danger  is  considerable.  The  hemorrhage 
in  some  of  these  cases  was  excessive.  But 
the  issue  of  all  recorded  cases  in  which  it 
has  been  undertaken  has  been  successful, 
and  excision  by  the  knife  has  as  yet 
proved  the  most  rapid,  safe,  and  successful 
means  of  treatment.  It  is  obvious  that 
great  skill  and  caution  are  required  to 
carry  it  into  effect,  and  in  very  extensive 
developments  of  the  disease  it  will  be  in- 
applicable. It  might  commonly  be  pru- 
dent to  preface  the  extirpation  of  the  tumor 
by  the  ligature  of  the  main  trunks  which 
feed  it;  when  practising  the  incisions 
around  the  tumor,  the  knife  should  travel 
slowly,  and  the  arteries  are  to  be  tied  as 
they  are  divided.  It  was  by  the  combi- 
nation of  well-timed  caution  and  neces- 
sary boldness  that  some  of  these  formida- 
ble operations  have  been  brought  to  a 
successful  issue. 

Cirsoid  aneurisms  have  also  been 
treated  by  galvano-puncture,  galvano- 
caustic,  and  coagulating  injections. 

In  a  case  under  Nelaton's  care,  treated  by 
galvano-puncture,  the  patient  was  a  woman 
aged  twenty,  having  a  tumor  on  the  forehead, 
made  up  of  convoluted  vessels,  the  coils  of 
which  could  be  clearly  distinguished  by  the 
touch  ;  it  had  arisen  two  or  three  months 
before,  after  a  blow.  Two  needles,  connected 
with  a  Bunsen's  pile  of  thirty  couples,  were 
passed  into  the  tumor  where  the  pulsations 
were  the  most  violent,  and  the  current  was 
transmitted  through  them  for  ten  minutes. 
Next  day,  consolidation  was  found  to  have 
taken  place  where  the  positive  needle  had 
entered,  and  after  some  further  sittings  the 
whole  tumor  had  become  a  hard  mass,  which 
was  gradually  absorbed.5 

The  case  of  aneurism  by  anastomosis  of  the 
ear  and  scalp,  in  which  (as  mentioned  above) 
the  common  carotid  was  tied  with  a  fatal 
result  by  Mr.   Travers,   Jr.,   had  been   pre- 

'  Grafe  mid  Walther's  Journal,  vol.  xiv., 
p.  639. 

2  Op.  cit. 

3  Deutsche  Klinik,  1850. 

4  Gaz.  des  Hop.,  1868,  p.  153.  This  author 
remarks  that  the  fact  of  the  incision  being 
carried  a  little  within  the  tumor,  so  as  to 
leave  a  few  pieces  of  the  morbid  tissue,  is 
rather  advantageous ;  the  tissue  is  supple 
and  the  arteries  are  easily  tied  in  it ;  it 
speedily  melts  away  as  the  wound  suppurates. 

5  Bull,  .de  Ther.,  tome  xlii.,  p.  354. 


viously  under  the  care  of  Mr.  Cutler  and  Mr. 
Prescott  Hewett  at  St.  George's  Hospital.  It 
was  then  treated  by  a  combination  of  the 
electric  cautery,  styptics,  and  ligature  of  por- 
tions of  the  tumor.  The  result  was  very 
satisfactory;  all  bleeding  ceased,  the  tumor 
in  great  part  sloughed  away,  the  ulceration 
healed,  and  the  greater  part  of  the  hypertro- 
phied  vessels  resumed  their  natural  appear- 
ance. The  patient  remained  free  from  dan- 
gerous symptoms  during  an  interval  of  three 
years,  when  the  tumor  gradually  returned 
and  bleeding  recommenced.  Mr.  Travels  was 
sent  for  to  see  him  in  the  country,  and  tied 
the  common  carotid  artery  ;  but  the  patient 
died  of  hemorrhage,  which  commenced  while 
the  ligature  was  still  on  the  vessel,  a  striking 
proof  of  the  inefficacy  of  that  method  of  treat- 
ment. Had  the  case  been  kept  under  obser- 
vation, and  the  original  measures  repeated 
from  time  to  time,  as  fresh  growth  occurred, 
there  is  every  reason  to  believe  that  this  man's 
life  would  have  been  saved. 

[In  his  Lectures  on  Electrolysis  (British 
Med.  Journal,  1876,  i.,  p.  715)  Dr.  John  Dun- 
can refers  to  four  cases  of  cirsoid  aneurism 
treated  by  electrolysis,  three  of  them  success- 
fully. In  one  of  these  he  cured,  by  six  appli- 
cations of  the  current,  a  cirsoid  aneurism  of 
the  scalp  four  inches  long  by  three  broad, 
upon  which  Mr.  Syme  had  declined  to  ope- 
rate. Aneurism  by  anastomosis,  he  says,  is 
less  easily  treated  by  electrolysis.  He  had 
met  with  two  examples,  in  both  of  which  he 
had  ' '  been  to  a  certain  extent  baffled  in  my 
efforts  at  cure."      Both  cases  are  narrated.] 

The  application  of  coagulating  injections 
(perchloride  of  iron)  was  made  by  M.  Broca 
to  a  circumscribed  aneurism  of  the  scalp, 
consisting  of  the  convolutions  of  a  cirsoid 
artery.  Many  precautions  were  taken  to  pre- 
vent the  extravasation  of  the  fluid,  and  the 
case  is  reported  as  perfectly  successful.1  An- 
other successful  case  is  reported  by  M.  De- 
marquay,  in  a  large  aneurism  by  anastomosis 
of  the  palm  of  the  hand  and  middle  finger, 
occurring  in  a  child  after  the  blow  of  a  stone. 
Here  the  radial  and  ulnar  arteries,  however, 
were  first  tied.2 

M.  Gosselin  (see  p.  392)  advocates  the  use 
of  coagulating  injections  in  all  those  cases  of 
the  disease  to  which  he  wishes  to  limit  the 
designation  of  "  arterial  cirsoid  tumors,"  i.  e., 
those  of  limited  extent,  and  formed  appa- 
rently by  the  dilatation  of  minute  arteries — 
not  capillaries.  He  gives  three  cases — one  in 
the  leg,  one  on  the  forehead,  and  the  other 
at  the  root  of  the  nose — in  which  this  treat- 
ment was  successfully  adopted. 

Before  quitting  the  subject  of  cirsoid  aneu- 
rism, it  may  be  well  to  notice  that  the  disease 
is  said  to  have  occasionally  undergone  spon- 
taneous cure.  A  patient  was  exhibited  by 
Dr.  Krackowizer  to  the  New  York  Pathological 
Society  in  whom  this  had  occurred,  at  any 
rate  to  a  great  extent,  pulsation  having  dis- 
appeared, and  the  tumor  having  become  solid 
and  shrivelled  in  some  of  its  parts,  and  the 

1  Bull,  de  la  Soc.  de  Chir.  de  Paris,  1866. 

2  Gaz.  des  Hop.,  1868,  pp.  117,  126. 
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continuous  rushing  noise  formerly  perceptible 
to  the  patient  being  now  inaudible  while  he 
was  quiet.  The  patient  was  forty- five  years 
of  age,  and  the  disease  had  lasted  all  his 
life,  and  had  grown  to  a  considerable  size,  but 
without  pain  or  hemorrhage.  In  the  same 
communication,  Dr.  Krackowizer  referred  to 
two  other  cases  as  being  recorded  by  Orfila 
and  Chevalier.1 

[Lefort,  in  the  article  above  referred  to, 
has  tabulated  eighty-three  operations  upon 
cirsoid  aneurisms,  and  studied  the  affection 
minutely.  He  calls  special  attention  to  one 
fact  which,  in  his  opinion,  dominates  the 
mode  of  treatment.  That  fact  is,  that  the 
area  of  dilatation  is  composed  of  two  parts, 
one  occupied  by  a  central  tumor,  the  other  by 
the  afferent  vessels.  By  the  central  tumor, 
he  means  the  point  where  the  tortuous  and 
dilated  vessels  are  most  numerous  and  most 
closely  packed,  and  where  there  may  exist  a 
sort  of  central  lake,  as  in  the  cavernous  ange- 
ioma,  or  a  real  aneurism,  or  even  an  arterio- 
venous aneurism.  Whenever  treatment  has 
been  directed  only  to  the  afferent  vessels,  its 
results  have  been  incomplete  or  negative ; 
their  obliteration  has  not  effected  a  cure.  On 
the  other  hand,  the  obliteration  or  destruc- 
tion of  the  central  tumor  has  been  followed 
by  the  return  of  the  afferent  vessels  to  their 
normal  condition,  and  the  cure  of  the  patient. 
The  treatment,  therefore,  must  always  be 
directed  to  the  central  mass,  and  offers  two 
methods  :  the  removal  or  destruction  of  the 
mass  by  the  knife  or  caustic,  and  the  injection 
of  coagulating  liquids.  Destruction  by  chlo- 
ride of  zinc  has  been  rarely  used  ;  it  seems  to 
protect  against  hemorrhage,  but  has  the  ob- 
jections of  long  duration  of  the  treatment, 
much  pain,  and  superficial  necrosis  of  the 
skull.  Possibly  galvano-caustic  may  be  less 
objectionable  and  equally  safe.  The  knife 
exposes  to  severe  hemorrhage,  and  Lefort 
recommends  its  use  only  when  the  central 
tumor  predominates  ;  under  other  conditions 
he  recommends  injection  of  a  solution  of  per- 
chloride  of  iron,  which  has  given  nine  suc- 
cesses in  ten  trials.  He  thinks  the  solution 
should  be  much  weaker  (five  per  cent.)  than 
that  usually  employed.] 

Dissecting  Aneurism. 

The  affection  which  bears  the  name  of 
Dissecting  Aneurism  is  so  seldom  recog- 
nized during  life,  and  when  it  is  the  sub- 
ject of  treatment  falls  so  much  more  com- 
monly under  the  care  of  the  physician, 
that  a  very  few  words  must  suffice  for  its 
description  here.  The  anatomical  lesion 
consists  in  a  rupture  of  the  internal  coats 
of  the  artery,  by  which  the  blood  is 
allowed  to  pass  in  an  unnatural  channel 
between  the  coats  of  the  vessel,  parallel 
to  its  course,  until  finally  it  passes  again 
through    the  coats,   so   as  to  enter  the 


1  New  Svd.  Society's  Biennial  Retrospect, 
1865-6,  p.  303. 


cavity  of  the  arter}'  again,  if  its  course 
has  been  forwards,  or  falls  back  into  the 
pericardium  if  it  has  made  its  way  back- 
wards. Dr.  Peacock1  has  shown  that  a 
layer  of  the  middle  coat  usually  is  left 
external  to  the  blood,  which  is  there- 
fore extravasated  into  the  thickness  of 
this  coat,  and  has  also  shown  that  the 
existence  of  this  more  resisting  membrane 
confining  the  blood  renders  rupture  into 
the  pericardium  or  the  cellular  tissue  pro- 
bable. When  the  coverings  of  the  blood 
are  strong,  and  the  fluid  finds  a  ready 
passage  back  into  the  artery,  life  may  be 
prolonged  for  a  considerable  period.  In 
1'act,  the  symptoms  referred  to  the  disease 
have  been  observed  to  last  for  years.  It 
is  not  impossible  that  in  some  such  cases 
a  dissecting  aneurism  may  pass  into  a 
common  "false  aneurism."2 

The  position  of  the  original  rent  seems 
always  to  be  in  the  aorta,  and  generally 
in  the  arch,  quite  close  to  its  origin, 
though  it  has  been  known  to  be  situated 
in  the  abdominal  aorta,  even  as  low  as  its 
bifurcation.  The  position  of  the  second- 
ary rupture  of  the  inner  coats,  by  which 
the  blood  passes  back  into  the  cavity  of 
the  vessel,  varies  much.  A  case  is  men- 
tioned in  which  the  separation  extended 
into  the  popliteal  artery;  and  in  another 
case,  in  which  the  primary  rent  was  in 
the  transverse  arch,  the  secondary  open- 
ing was  in  the  subclavian. 

Death  occurs  soon  in  all  cases  where 
the  blood  passes  out  of  the  arteiy,  either 
into  the  pericardium  or  into  the  surround- 
ing tissues;  and  in  most  of  those  in  which 
the  blood  makes  its  way  back  into  the 
artery.  But  in  the  few  instances  of  the 
latter  class  in  which  life  has  been  pro- 
tracted for  years,  the  unnatural  channel 
running  along  by  the  side  of  the  natural 
artery  is  lined  by  a  smooth  membrane 
resembling  epithelium,  and  thus  simulates 
a  double  vessel. 

The  symptoms  of  dissecting  aneurism 
are  best  illustrated  by  a  very  interesting 
case  reported  by  Dr.  Swayne  and  Mr. 
Key  worth  of  York,3  in  which  the  diagno- 
sis was  accurately  made  during  life,  and 
confirmed  by  dissection. 

In  that  case,  a  man  aged  fifty-one,  who  had 
suffered  for  some  time  under  symptoms  re- 
ferred to  diseased  heart,  with  aortic  regurgi- 

1  Contributions  to  the  Pathology  of  the 
Heart  and  Arteries,  "On  Dissecting  Aneu- 
rism."    Edinb.,  1849. 

2  Thus,  in  a  case  cited  by  Dr.  Peacock  (op. 
cit.,  p.  7),  where  the  patient  survived  some 
years  ;  "the  sac  commenced  at  the  origin  of 
the  aorta,  and  terminated  in  a  cul-de-sac  at 
the  common  iliac  arteries."  So  that  nothing 
except  its  shape  and  extent  would  distinguish 
it  from  false  aneurism. 

3  Path.  Soc.  Trans.,  vol.  vii.,  p.  106. 
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tation  (to  which  diagnosis  one  of  his  medical 
attendants,  Dr.  Latham,  had  added  disease 
of  the  aorta),  was  seized  suddenly  one  even- 
ing, as  he  was  returning  from  a  day  of  some 
exertion  and  excitement,  with  a  very  severe 
tearing  pain  in  the  chest,  instantly  followed 
by  a  second  agonizing  pain,  which  seemed  to 
dart  from  mid-sternum  down  the  left  of  the 
spinal  column,  and  only  to  be  arrested  a  few 
fingers'-breadth  below  and  to  the  left  of  the 
umbilicus,  at  which  point  of  arrest  the  pa- 
tient thought  he  heard  a  distinct  crack.  He 
lost  power  in  both  lower  extremities  almost 
immediately,  and  the  pulse  became  imper- 
ceptible in  all  the  arteries  of  the  lower  limbs. 
A  bellows  murmur  was  heard  below  and  to 
the  left  of  the  umbilicus.  The  "tearing" 
pain  recurred,  and  he  then  passed  into  a  state 
of  syncope,  followed  by  great  exhaustion  and 
distress.  Reaction  set  in  next  day,  with 
much  congestion,  greatly  relieved  by  bleed- 
ing. He  survived  about  three  months,  dying 
of  dropsy  and  hydrothorax.  The  pulse  had 
recurred  feebly  in  the  right  femoral  artery 
before  death.  The  diagnosis  of  dissecting 
aneurism,  originating  near  the  root  of  the 
aorta  and  passing  down  so  far  as  to  compress 
the  true  channel  of  the  vessel  near  its  bifur- 
cation, was  made  at  the  time  of  the  seizure 
and  confirmed  by  dissection.  A  transverse 
rent  was  found  in  the  arch  of  the  aorta,  just 
below  its  three  large  branches  ;  a  clot  of  blood 
was  impacted  near  the  bifurcation  of  the 
artery,  obstructing  the  left  common  iliac  com- 
pletely and  the  right  partially.  The  old 
canal  of  the  aorta  seems  to  have  been  disused, 
and  the  arteries  to  have  communicated  with 
the  new  channel.1 

This  case  will  serve  to  illustrate  the 
usual  run  of  the  cases  of  dissecting  aneu- 
risms, though  it  is  rare  for  the  symptoms 
to  be  so  well  marked  or  so  well  observed; 
and  therefore  the  disease  is  seldom  recog- 
nized or  even  guessed  at  during  life.  The 
patient  is  usually  advanced  in  life,  very 
probably  a  female,  and  suffering  from 
hypertrophy  or  other  disease  of  the  heart. 
The  first  symptom  is  a  lancinating  pain 
in  the  chest,  corresponding  to  the  seat  of 
rupture,  followed  by  syncope;  perhaps  by 
pain  at  the  part  where  the  blood  re-enters 
the  artery,  or  where  the  tumor  ceases. 
And  this  may  be  accompanied  by  the 
cessation  of  pulse  from  impaction  of  clot 
in  the  old  channel  of  the  artery,  aided  by 
the  pressure  of  the  blood  in  the  unnatural 
channel.  This  stoppage  of  the  pulse  of 
course  causes  more  or  less  complete  loss 
of  power.  In  other  cases,  where  the  rup- 
ture occurs  near  the  heart  and  the  blood 
falls  back  into  the  pericardium,  death  is 
sudden.     I  can  add  nothing  as  to  the  di- 

1  In  this  case,  Dr.  Swayne,  after  having  his 
attention  specially  drawn  to  the  fact  by  Dr. 
Peacock,  distinctly  asserts  that  the  extrava- 
sation was  between  the  external  and  middle 
coats. 


agnosis  of  the  disease  which  may  not  be 
gathered  from  the  symptoms  in  the  above 
case.  The  only  case  in  which  I  can  con- 
ceive such  an  affection  becoming  the  sub- 
ject of  surgical  diagnosis,  is  where  loss  of 
power,  loss  of  pulse,  and  threatening 
gangrene  follow  on  dissecting  aneurism; 
and  the  diagnosis  lies  between  this  dis- 
ease and  embolism  from  the  more  ordi- 
nary causes  of  impacted  clot. 


GENERAL  OBSERVATIONS  ON 
LIGATURE  OF  ARTERIES. 

It  is  in  operations  for  the  ligature  of  ar- 
teries that  the  proceedings  of  the.  operating 
theatre  most  nearly  resemble  those  of  the 
dissecting  room  ;  and  it  is  in  these  oper- 
ations, more  than  in  any  others,  that 
minute  anatomical  knowledge  is  advan- 
tageous. Before  undertaking  to  tie  an 
artery,  the  surgeon  ought  to  know  its 
general  course  and  its  relations,  and  espe- 
cially the  prominent  part  or  parts  which 
are  to  guide  him  to  the  position  of  the 
vessel  (to  serve  as  rallying  points,  as  the 
French  operators  say  ) ;  he  ought  to  have 
familiarized  himself  by  frequent  dissec- 
tion1 with  the  thickness  of  the  parts  cover- 
ing it,  and  their  appearance,  as  far  as  that 
can  be  judged  of  on  the  dead  body  ;  and, 
finally,  he  ought  to  know  the  usual  posi- 
tion of  its  principal  branches,  and  the 
anastomoses  by  which  the  circulation  may 
be  expected  to  be  restored.  It  is  advis- 
able also  to  be  aware  of  the  leading  pecu- 
liarities in  course,  relations,  bifurcation, 
etc.,  which  the  operator  may  perhaps  meet 
with,  and  for  which  he  ought  to  be  pre- 
pared. 

Having  all  these  anatomical  details 
clearly  present  to  his  mind,  and  being 
familiar  with  the  various  methods  by 
which  the  vessel  can  be  reached,  the  sur- 
geon will  be  prepared  to  adopt  that  method 
which  seems  to  him  best  suited  to  the  case 
which  he  happens  to  have  before  him.  It 
is  better,  if  possible,  to  avoid  the  part  of 
an  artery  where  large  branches  are  known 
to  come  oft',  since  in  such  cases  the  clot 
that  should  form  in  the  vessel  during  the 
process  of  its  severance  will  be  absent  be- 
tween the  ligature  and  the  opening  of  that 
branch  ;  and  although  it  is  true,  as  has 
been  shown  above,2  that  the  clot  is  not 

1  So  experienced  an  operator  as  Sir  P. 
Crampton  relates,  that  before  tying  the  com- 
mon iliac  artery  he  practised  the  operation 
seven  times  on  the  dead  subject,  and  says 
that  each  time  he  did  so  he  learned  something 
towards  the  satisfactory  performance  of  the 
operation. 

2  See  Guthrie's  Comment.,  ed.  1855,  p.  80  ; 
Porter,  On  Aneurism,  p.  187  ;  Aston  Key,  in 
Guy's  Hospital  Reports,  vol.  i.,  pp.  65,  6'6. 
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necessary  as  a  preservative  against  sec- 
ondary hemorrhage,  inasmuch  as  the 
wound  in  the  artery  unites  hy  lymph, 
which  seals  it,  and  acts  as  a  barrier  to  the 
blood ;  yet  that  barrier  is  certainly 
strengthened  by  the  clot  in  the  artery,  as 
is  shown  by  the  fact  that  secondary  hem- 
orrhage is  less  common  in  situations  where 
a  long  internal  coagulum  is  formed. 

In  dissecting  down  upon  an  artery,  it 
is  important  to  have  a  clear  view  of  each 
successive  structure  as  it  is  exposed  ;  and 
therefore  bleeding  from  any  small  veins  or 
arteries  that  may  be  divided  in  the  super- 
ficial incision  should  be  at  once  restrained 
by  ligature  or  pressure.  No  attempt 
should  be  made  to  hurry  over  the  proceed- 
ings ;  but  as  each  layer  of  tissue  is  divided 
the  one  below  should  be  carefully  exam- 
ined with  the  eye  and  finger.  Most  large 
arteries  run  in  a  sheath  of  fascia,  which 
also  contains  their  accompanying  vein. 
"When  the  level  of  this  sheath  is  reached, 
great  care  must  be  taken  in  applying  the 
knife.  The  cellular  membrane  or  muscles 
over  the  sheath  having  been  properly 
divided  or  drawn  aside,  that  structure 
itself  should  be  cleaned  by  scratching  with 
the  finger,  assisted  by  the  blunt  point  of  the 
director  or  silver  knife.  When  the  sheath 
has  been  fairly  exposed,  and  the  beating 
of  the  artery  can  be  plainly  felt  through 
it,  a  small  part  of  the  membrane  should 
be  raised  by  the  forceps  and  divided  with 
the  knife  held  horizontally,  as  is  done  in 
opening  the  sac  of  a  strangulated  hernia. 
The  small  hole  over  the  artery  must  be 
extended  with  the  point  of  the  director  or 
aneurism  needle,1  till  a  little  channel  has 
been  made  round  the  vessel,  through 
which  the  thread  can  be  carried  easihy. 
Great  care  is  necessary  to  use  the  instru- 
ments with  all  gentleness  at  this  stage  of 
the  proceedings,  on  account  of  the  prox- 
imity of  the  vein.  The  needle  is  to  be 
passed  under  the  artery,  in  a  direction 
away  from  the  vein  ;  i.  e.,  the  point  of  the 
needle  is  first  passed  between  the  artery 
and  vein,  and  brought  out  on  the  side  of  the 
artery  away  from  the  vein.2  When  the 
needle  has  been  passed  under  the  artery, 
the  latter  should  be  compressed  between 
the  point  of  the  finger  and  the  curve  of  the 
needle,  in  order  to  see  that  the  beating  in 
the  tumor  is  completely  stopped,  or  the 

1  Mr.  Syme,  however,  whose  experience  in 
tying  arteries  is  perhaps  more  extensive  and 
more  favorable  than  that  of  any  other  living 
operator,  prefers  cleaning  the  artery  with  the 
edge  of  the  knife,  using  it  till  the  whitish  coat 
of  the  artery  is  clearly  seen.  If  this  plan  is 
adopted,  great  care  must  be  taken  in  scratch- 
ing the  vessel ;  and  perhaps  it  will  be  well 
to  Llunt  the  edge  of  the  knife  a  little. 

2  Further  directions  as  to  tying  the  arteries 
for  a  wound  will  be  found  in  vol.  i.,  p.  471 
et  seq. 


bleeding  completely  commanded  ;  and  to 
judge  also  by  the  feeling  that  no  other 
structure  has  been  taken  up  with  the  ves- 
sel. This  is  the  more  necessary  in  cases 
where  the  artery,  as  in  the  case  of  the  sub- 
clavian, lies  very  deeply,  perhaps  out  of 
sight,  and  touching  a  large  nerve  or  other 
important  structure. 

Some  difference  of  opinion  exists  about 
the  administration  of  chloroform  in  opera- 
tions on  arteries.  M.  Robert1  advocates 
the  performance  of  these  operations  with- 
out anaesthetics,  but  the  contrary  practice 
is  now  universal,  and  I  think  rightly  so, 
in  this  country.  [Among  surgeons  in  the 
United  States,  the  use  of  ether  in  these 
operations  has  been  very  general ;  and 
there  seems  to  be  no  reason  why  the  ques- 
tion should  not  be  settled  on  the  same 
grounds  as  in  any  other  case.]  Opinions 
differ  also  as  to  the  direction  in  which  the 
incisions  may  be  most  advantageously 
made.  Most  operators  make  these  incis- 
ions in  the  course  which  the  vessels  are 
known  to  pursue  ;  others  prefer  an  incis- 
ion which  crosses  obliquely  the  course  of 
the  vessel.  The  former  plan  enables  the 
operator  more  clearly  to  anticipate  and 
recognize  the  structures  successively  ex- 
posed ;  the  latter  renders  him  more  cer- 
tain not  to  miss  the  vessel  altogether,  and 
also  enables  him  more  conveniently  to 
investigate  the  parts  around,  should  any 
anomaly,  such  as  a  high  bifurcation  of  the 
brachial  or  femoral  artery,  render  it 
necessary  to  search  about,  without  any 
definite  anatomical  guide,  for  a  vessel  not 
usually  present. 

Large  arteries  ought  not  to  be  tied  un- 
less a  reasonable  probability  exists  of  the 
recovery  of  the  patient  from  an  operation 
which  must  alwaj'S  be  grave,  and  wdiich 
is  far  more  fatal  than  most  surgeons  ap- 
pear inclined  to  admit  ;2  but  if  the  disease 
or  injury  admits  of  no  other  cure,  nothing 
need  be  held  to  be  a  formal  contra-indica- 
tion  to  the  operation  ;  not  disease  of  the 
viscera,  not  disease  of  the  heart,  not  even 
disease  of  the  artery  itself,  although  it 
must  be  allowed  that  the  latter  complica- 
tion renders  the  case  almost  hopeless.3 


•  Conf.  de  Clinique  chir.,  Paris,  1S60,  p.  48. 
[2  See  notes  on  pages  347  and  353.] 
3  If  the  artery  on  which  the  operation  is 
performed  be  found,  when  exposed,  to  be  ex- 
tensively diseased,  four  courses  are  open.  In 
aneurisms  of  the  extremities,  the  safest 
course  would  be  to  amputate  ;  in  a  few  cases 
the  surgeon  might  resort  to  acupressure ; 
usually,  the  operation  would  be  completed  ; 
while  sometimes  the  case  would  be  abandoned 
to  nature.  Under  the  head  of  ligature  of  the 
innominate,  a  remarkable  instance  of  the 
good  result  of  the  latter  course  will  be  men- 
tioned. The  surgeon  must  rely  upon  his  own 
judgment. 
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But,  on  the  other  hand,  the  most  mature 
consideration  is  requisite  to  assure  the 
surgeon  that  the  ease  is  really  heyoud  the 
reach  of  other  and  milder  measures.  So 
much  has  lately  been  clone  to  diminish  the 
percentage  of  cases  of  aneurism  which 
require  ligature,  that  it  may  now  be  said 
that  the  presumption  in  a  case  of  surgical 
aneurism  is  rather  that  it  is  curable  with- 
out operation  than  that  an  artery  will  re- 
quire ligature.  It  will  be  my  object  in  the 
following  remarks  upon  each  particular 
form  of  surgical  aneurism,  to  point  out  in 
what  cases  milder  measures  may  be  ex- 
pected to  succeed  ;  and  when  these  fail, 
by  what  operations  the  affected  arteries 
or  the  trunk  above  them  can  be  reached  ; 
and  in  treating  of  each  form,  I  shall  ob- 
serve the  same  order  as  is  followed  in  the 
essay  on  Amputation,  taking  the  upper 
limb  first,  with  the  head  and  neck,  and 
proceeding  from  the  extremity  towards 
the  trunk.' 


Aneurisms  in  the  Forearm  and 
Hand. 

Aneurisms  diminish  in  frequency  as  the 
vessels  diminish  in  size  ;  hence  the  disease 
is  very  rare  in  the  forearm  and  hand ;  in- 
deed, is  hardly  ever  seen  except  as  the 
result  of  accident.  I  was  enabled,  how- 
ever, through  the  kindness  of  Mr.  De 
Morgan,  to  see  a  case  of  aneurism  of  the 
upper  part  of  the  ulnar  artery  among  his 
patients  at  the  Middlesex  Hospital.  In 
this  instance,  as  I  suppose  would  usually 
be  the  case,  the  whole  of  the  arterial  sys- 
tem was  diseased,  and  a  loud  murmur  ac- 
companied the  action  of  the  heart.2 

There  is  generally  little  difficulty  in 
diagnosing  an  aneurism  in  the  hand  or 
forearm,  nor  in  determining  whether  it 
he  simply  arterial  or  arterio-venous.  The 
treatment  of  spontaneous  aneurism  of 
these  arteries  would  be  exceedingly  sim- 
ple if  the  disease  could  be  found  in  a  sub- 
ject otherwise  healthy.     Digital  pressure 


1  In  speaking  of  the  ligature  of  arteries,  it 
has  been  found  impossible  to  separate  the 
cases  in  which  such  operations  are  required 
for  aneurism  and  for  injury  ;  but  as  the  for- 
mer class  of  cases  is  by  far  the  larger,  it  was 
judged  best  to  include  the  description  of  all 
the  operations  in  the  present  essay. 

2  Typical  examples  of  traumatic  aneurisms 
in  the  forearm  will  be  found  in  Ormerod's 
Clinical  Collections,  pp.  150-1.  A  case  of 
spontaneous  aneurism  of  the  radial  artery 
was  under  Mr.  De  Morgan's  care  at  the 
Middlesex  Hospital,  and  recovered  sponta- 
neously, and  an  aneurism  of  the  ulnar,  the 
result  of  embolism,  under  Mr.  Pollock's  care, 
is  figured  at  p.  321.  See  also  Erichsen,  op. 
cit.,  vol.  ii.,  p.  98  ;  and  the  figure  on  p.  316 
of  this  essay. 


on  the  artery  leading  to  the  aneurism, 
maintained  by  tin;  patient  himself  as  long 
as  he  was  able  for  several  days,  much  re- 
duced the  size  and  pulsation  of  the  tumor 
in  the  case  above  mentioned.  If  this  or 
other  forms  of  pressure  failed,  recourse 
would  be  had  to  the  Hunterian  operation, 
and  even  in  the  last  resort  the  old  opera- 
tion would  present  no  great  difficulty.  I 
have  performed  it  with  great  ease  and 
success  in  a  small  traumatic  aneurism  of 
the  superficial  palmar  arch.  A  case  is 
referred  to  on  p.  ;J40  (note),  where  a  small 
aneurism  in  the  palm  was  successfully 
extirpated  by  chloride  of  zinc. 

The  arteries  of  the  forearm  far  more 
often  require  ligature  on  account  of  a 
wound.  It  is  hardly  necessary  to  give 
minute  directions  for  the  performance  of 
such  operations  as  tying  the  ulnar  or  ra- 
dial near  the  wrist.  Common  sense  would 
suggest  to  keep  the  tendons  intact ;  and 
this  being  done,  and  care  taken  to  avoid 
mistaking  a  nerve  or  piece  of  fascia  for 
the  artery,  all  the  cautions  necessary  for 
the  operations  are  exhausted.  It  is  a 
matter  of  indifference  whether  the  venee 
comites  are  included  in  the  ligature  or 
not. 

If  the  skin  is  unbroken,  as  when  the 
radial  or  ulnar,  or  both,  are  tied  for  a 
wound  in  the  palm  of  the  hand,  it  is 
merely  necessary  to  make  an  incision, 
from  an  inch  to  two  inches  in  length,  be- 
tween the  tendons  which  accompany  the 
vessel,  divide  the  deep  fascia,  which  is 
often  strengthened  by  a  distinct  thin  layer 
over  the  ulnar  artery  ;  and  if  the  tendon 
of  the  flexor  carpi  ulnaris  overlaps  the 
vessel  (as  is  usually  the  case),  draw  it  in- 
wards, and  then  the  vessel  will  be  ex- 
posed by  a  little  dissection,  enclosed  in  its 
sheath — the  radial  accompanied  merely 
by  a  small  filament  of  nerve  lying  above 
the  fascia,  which  probably  will  not  be 
seen,  the  ulnar  having  its  nerve  on  its 
inner  side. 

The  radial  can  be  exposed,  if  necessary, 
higher  up,  by  a  similar  operation ;  but 
now  the  muscular  belly  of  the  supinator 
longus  requires  to  be  drawn  outwards, 
and  the  position  at  which  the  radial  nerve 
lies  against  the  artery  (on  its  outer  side  in 
the  middle  third  of  the  forearm)  must  be 
remembered.  The  different  directions  of 
the  fibres  of  the  supinator  longus  and 
pronator  teres  must  be  borne  in  mind. 
Their  vertical  direction  will  always  dis- 
tinguish those  of  the  former  muscle. 

Ligature  of  the  ulnar  artery  near  its 
origin  is  a  much  more  difficult  operation. 
It  is  only  required,  as  far  as  I  know,  in 
cases  of  wound.  The  very  commence- 
ment of  the  artery  may  be  exposed  after 
the  division  of  the  bicipital  aponeurosis, 
without  cutting  through  any  muscular 
fibres  ;  but  the  depth  of  the  parts  is  very 
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considerable,  and  where  there  is  much 
effusion  of  blood,  it  is  by  no  means  easy 
to  recognize  the  wounded  vessel,  which 
may  be  the  humeral  itself,  or  either  of  its 
branches.  In  the  only  case  where  I  ever  saw 
this  operation  attempted,  it  was  given  up 
and  the  arm  amputated.  On  examination 
it  turned  out  that  all  three  arteries  were 
injured,  the  bifurcation  of  the  main  trunk 
having  been  cut  across.  To  tie  the  artery 
a  little  lower  down,  Mr.  Guthrie1  recom- 
mends that  an  incision  should  be  made 
through  the  aponeurosis  of  the  biceps,  the 
pronator  teres  exposed  and  drawn  to- 
wards the  ulna,  and  the  dissection  con- 
tinued till  the  median  nerve  is  brought 
into  view,  crossing  the  artery  from  with- 
out inwards.  Then,  if  it  is  necessary  in 
order  to  reach  the  vessel,  part  or  the 
whole  of  the  pronator  teres  is  to  be  di- 
vided. In  other  cases  it  may  be  more 
convenient  to  divide  the  muscles  from  be- 
low, an  incision  being  made  from  the 
point  at  which  the  muscular  and  tendi- 
nous portions  of  the  flexor  carpi  ulnaris 
are  felt  to  join,  upwards  for  four  inches, 
and  the  sheath  exposed  as  the  vessels 
emerge  from  beneath  the  flexor  sublimis 
digitorum.  If  the  wound  be  higher  up, 
the  division  of  the  latter  muscle,  and  even 
of  those  adjoining  it,  if  it  be  necessary, 
may  be  pursued  from  this  point.  More 
or  less  loss  of  power  will  probably  follow 
the  division  of  the  muscles,  especially  if 
extensive ;  but  this  is  likely  to  be  tran- 
sient, and  if  not,  it  is  a  less  evil  than  the 
loss  of  the  hand.  The  nerve  will  proba- 
bly be  the  first  of  the  structures  around 
the  artery  which  comes  into  view. 

At  the  bend  of  the  elbow  aneurismal 
swellings  are  almost  always  traumatic, 
and  generally  of  the  arterio-venous  class. 
If  the  disease  be  a  simple  arterial  aneu- 
rism, whether  traumatic  or  spontaneous, 
pressure  upon  the  brachial  artery  is  the 
first  resource  of  the  surgeon.  Acute  flex- 
ion of  the  limb  will  very  probably  suc- 
ceed, either  by  itself  or  as  an  accessory  to 
the  indirect  compression.  If  these  means 
should  fail,  the  natural  course,  irrespec- 
tive of  any  special  complication,  will  be 
to  tie  the  brachial  artery.  The  treatment 
of  arterio-venous  aneurism  has  been  dis- 
cussed above  (pp.  389-391) ;  we  need  not, 
therefore,  detain  the  reader  on  the  diag- 
nosis or  treatment  of  aneurism  at  the 
bend  of  the  elbow  ;  nor  does  that  of  aneu- 
rism in  the  arm  call  for  any  further  re- 
mark. We  have,  then,  only  to  describe 
the  operation  on  the  brachial  artery, 
which  may  be  required  for  these  affec- 
tions. 

Ligature  of  the  brachial  artery  for  aneu- 
rism, or  for  wound  of  the  lower  part  of 

1  Commentaries,  p.  294. 


the  limb  in  which  the  wounded  artery 
cannot  be  secured,  is  thus  performed.  An 
incision  is  made,  about  three  inches  in 
length,  along  the  inner  margin  of  the  bi- 
ceps muscle  in  the  middle  of  the  arm ;  or 
if  that  muscle  be  obscured  by  oedema,  fat, 
or  imperfect  muscularity,  then  in  a  line 
drawn  from  midway  between  the  two 
flaps  of  the  axilla  to  the  middle  of  the 
bend  of  the  elbow.  In  making  this  in- 
cision, perhaps  the  basilic  vein  will  be 
seen,  and  should  be  avoided.  The  fascia 
having  been  divided  upon  a  director,  the 
operator  comes  down  immediately  to  the 
packet  of  vessels  and  nerves.  The  inter- 
nal cutaneous  and  ulnar  nerve  lie  to  the 
inner  side  of  the  artery,  and  may  or  may 
not  come  into  view  ;  or  perhaps  the  exter- 
nal cutaneous  will  be  seen  on  the  other 
side  of  the  vessels.  The  difficulty  of  the 
operation  (which  is  sometimes  consider- 
able) consists  in  recognizing  and  isolating 
the  artery.  What  renders  this  more  trou- 
blesome is,  that  the  artery,  besides  being 
closely  surrounded  with  other  structures, 
does  not  always  maintain  the  same  rela- 
tion to  them.  The  median  nerve  is  more 
commonly  above  the  artery,  and  is  the 
first  cord  seen  below  the  fascia  ;  but  occa- 
sionally it  will  be  found  under  the  artery. 
Again,  the  brachial  artery  may  not  be  the 
only  vessel  which  requires  ligature,  since 
another  considerable  vessel  may  exist  in 
the  neighborhood  (probably  a  radial  ar- 
tery given  off  high  up,  or  a  vas  aberrans), 
which  will  have  to  be  sought;1  it  is,  how- 
ever, usually  found  close  to  the  one  first 
exposed.  The  veins  often  encircle  the 
artery  with  an  intricate  plexus  of  anasto- 
mosing branches  ;  hence  the  operation  is 
frequently  far  less  easy  than  the  super- 
ficial position  of  the  vessel  would  seem  at 
first  sight  to  promise.  It  is  true  that  a 
little  patience  and  anatomical  knowledge 
will  dispose  of  these  difficulties  ;  but  they 
should  not  be  forgotten  in  deciding  the 
question  of  treating  an  arterio-venous 
aneurism  at  the  bend  of  the  elbow,  since, 
besides  the  other  objections  to  the  Hun- 
terian  ligature,  it  may  be  said  that,  as  an 
operation,  it  will  very  likely  be  found  no 
easier,  and  perhaps  much  more  difficult, 
than  the  old  operation. 

Ligature  of  the  brachial  artery  is 
usually  very  successful,  as  far  as  the  ope- 
ration itself  goes.  It  is  true  that  in 
Porta's  statistical  table  of  six  hundred 
cases  of  ligature  of  all  arteries,  ten  out 
of  sixtjr-eight  cases  of  ligature  of  the 
brachial  artery  ai*e  said  to  have  died  ; 
but  in  the  absence  of  details  we  can- 
not tell  whether  they  died  from  the 
effects  of  the  operation.  Gangrene  is, 
however,  believed  to  be  sometimes  a  con- 
sequence of  the  application  of  a  ligature 

1  See  the  figure  on  p.  386. 
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to  the  upper  part  of  the  brachial  artery, 
the  anastomosis  between  its  branches  and 
those  of  the  axillary  being  rather  scanty 
(vol.  i.,  p.  4GG). 


Axillary  Aneurism. 

Axihary  aneurism,  like  popliteal,  de- 
pends in  a  large  proportion  of  cases  upon 
injury,  more  or  less  severe,  to  the  artery, 
in  the  violent  movements  of  the  joint 
near  which  it  lies.1  This  injury  may,  as 
it  seems,  vary  from  complete  rupture  of 
the  vessel  to  some  slight  contusion  or 
strain,  only  appreciable  by  its  results.  In 
the  former  case  the  aneurism  is  of  the 
consecutive,  in  the  latter  of  the  false,  va- 
riety. So  far  there  is  little  essential  dif- 
ference between  axillary  and  popliteal 
aneurism.  But  the  different  anatomy  of 
the  parts  occasions  a  great  difference  in 
the  curability  of  these  affections.  The 
cellular  space  of  the  axilla  is  so  loose  and 
so  large,  that  the  tumor  may  attain  a 
very  unmanageable  development  before 
any  treatment  is  called  in.  So  that  the 
great  advantage  which  is  always  obtained 
in  an  aneurism  by  the  condensation  of 
the  parts  around  the  sac,  and  the  com- 
mencement of  spontaneous  cure  in  the 
deposition  of  laminated  fibrin,  is  less 
likely  to  occur  in  axillary  than  in  other 
aneurisms-,  while  the  growth  of  the  tumor, 
even  if  opposed  by  coagulum  in  one  part, 
can  easily  go  on  in  another.  Further,  in 
the  treatment  of  axillary  aneurism  the 
Hunterian  operation  is  less  likely  to  be 
successful,  since,  instead  of  an  artery 
pursuing  a  long  and  comparatively  super- 
ficial course,  without  any  considerable 
branches,  as  the  superficial  femoral  does, 
the  vessel  upon  which  the  axillary  aneu- 
rism is  formed  is  short,  deep,  and  so 
crowded  with  large  branches,  that  a  liga- 
ture can  only  be  applied  in  close  proximity 
to  one  or  other  of  them. 

It  is  often  said  that  axillary  aneurisms 
are  more  difficult  to  treat  than  others, 
because  they  are  so  often  traumatic.  But 
this  seems  to  me  a  confusion  of  terms. 
A  traumatic  aneurism  is  more  easy  to  treat 
than  a  spontaneous  aneurism.  What  is 
meant  is,  that  there  is  so  often  no  aneurism 
at  all,  but  only  a  lacerated  arteiy;  and  a 
lacerated  artery  is  not  much  more  amena- 
ble to  indirect  methods  of  treatment  than 
a  wounded  one.  The  presence  or  absence 
of  a  sac   determines  this   point,  and   this 

1  On  the  subject  of  subcutaneous  laceration 
of  the  axillary  artery,  I  would  especially 
refer  the  reader  to  Mr.  Callender's  paper, 
"Respecting  Rupture  of  the  Axillary  Artery 
in  Reducing  Dislocations  at  the  Shoulder- 
joint,"  in  vol.  ii.  of  the  St.  Bartholomew's 
Hospital  Reports. 


fact  is  shown  by  the  presence  or  absence 
of  pulsation.  1  venture  to  think,  with  all 
possible  deference  to  the  great  authority 
of  Mr.  Symc,  that  in  his  paper  <>n  the 
subject  of  axillary  aneurism,1  which 
gave  a  new  impetus  to  the  discussion  of 
the  very  interesting  question  of  the  treat- 
ment of  that  affection,  this  point  lias 
hardly  been  made  sufficiently  plain  to  the 
reader,  although  it  may  have  been  pres- 
ent to  the  mind  of  the  author.  Mr.  Syme 
begins  his  essay  with  the  rather  startling 
avowal  that  the  doctrine,  which  he  had 
been  teaching  for  more  than  thirty  years, 
of  the  superiority  of  the  Hunterian  ope- 
ration to  the  old  mode  of  treating  aneu- 
rism, is  questionable.  But  the  instance 
upon  which  he  supports  this  assertion  is 
one  in  which,  accurately  speaking,  there 
was  no  aneurism  at  all.  The  history  of 
an  accident,  the  presence  of  a  large  and 
increasing  collection  of  blood,  an  arterial 
bruit,  and  no  pulsation,  afford  as  clear 
evidence  of  laceration  of  the  artery,  un- 
accompanied by  the  formation  of  an  an- 
eurismal  sac,  as  can  be  obtained  ;  and  in 
such  cases,  whether  they  be  in  the  axil- 
lary space,  or  the  popliteal,  the  Hunterian 
operation  may  be  expected  frequently  to 
fail ;  and  the  only  sure  resource  is  to  tie 
both  ends  of  the  bleeding  vessel.2  Still 
the  situation  of  the  injury  will  very  much 
modify  the  treatment  which  would  be  re- 
commended. In  the  popliteal  space  the 
old  operation  is  very  difficult  and  very 
fatal,  while  the  Hunterian  operation  is 
easy.  On  this  account,  when  the  popli- 
teal artery  is  ruptured,  the  ligature  of  the 
femoral  artery  has  been  practised,  though 
unsuccessfully.3  Amputation  is  here  usu- 
ally the  proper  course.  But  in  the  axilla, 
the  old  operation  has  been  found,  in  skil- 
ful hands,  not  more  difficult  than  the  lig- 
ature of  the  subclavian  ;  it  is  possible 
that  it  may  prove  less  fatal ;  and  it  is  cer- 
tain, if  not  fatal,  to  cure  the  disease, 
which  ligature  of  the  subclavian  may  fail 

1  Med.-Chir.  Trans.,  vol.  xliii. 

2  "We  must  especially  be  upon  our  guard," 
says  Mr.  Erichsen,  "not  to  be  misled  by  the 
term  aneurism,  and  not  to  attempt  to  treat  the 
condition,  resulting  from  wound  or  subcu- 
taneous laceration,  hy  the  means  that  we 
employ  with  success  in  the  management  of 
aneurism  proper.  In  the  diffused  traumatic 
aneurism"  (which  is  Mr.  Erichsen's  term  for 
a  ruptured  artery)  "there  is  no  sac,  properly 
speaking  ;  and  hence  those  changes  to  which 
a  sac  is  necessary  cannot  take  place.  I  doubt 
whether  there  is  a  case  on  record  in  which 
the  Hunterian  operation  for  aneurism,  applied 
to  the  condition  now  under  consideration, 
has  not  terminated  in  danger  or  death  to  the 
patient,  and  in  disappointment  to  the  sur- 
geon."— Science  and  Art  of  Surgery,  7th  ed., 
i.,  p.  324. 

3  See  below ,  Ligature  of  the  Popliteal  Artery . 
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to  do.  Hence,  in  a  case  of  effusion  of 
blood  in  the  axilla  from  accident,  where 
no  indications  of  a  sac  exist,  most  surgeons 
would  agree  with  Mr.  S}-me  that  the  liga- 
ture of  both  ends  of  the  injured  vessel  is 
a  far  more  rational  and  more  promising 
proceeding  than  the  ligature  of  the  sub- 
clavian, if  either  operation  be  requisite. 
But  both  are  formidable  operations, 
difficult  to  carry  out  satisfactorily,  and 
even  when  performed  in  the  most  dexter- 
ous manner  very  dangerous  to  life.  In 
spontaneous  aneurism,  or  in  traumatic 
aneurism  properly  so  called,  i.  e.,  in 
tumors  the  outlines  of  which  are  well 
defined,  the  pulsation  plainly  perceptible, 
and  which  can  be  emptied  by  pressure  if 
the  circulation  be  commanded,  what 
course  should  be  pursued  ?  Mr.  Syme 
appears  to  be  in  favor  here  also  of  empty- 
ing the  sac  and  tying  the  artery  above 
and  below  it,  and  has  performed  the  ope- 
ration once  successfully.  Other  surgeons 
would  prefer  to  tie  the  subclavian,  in 
spite  of  the  great  mortality  with  which 
that  operation  has  been  attended.1  Per- 
haps the  decision  will  be  best  made  ac- 
cording to  the  circumstances  of  the  indi- 
vidual case.  If  the  tumor  extend  far  up, 
so  that  the  clavicle  is  much  raised,  and 
the  neck  short  and  fat,  the  operation  on 
the  subclavian  is  so  dangerous  and  so 
difficult  that  it  would  be  better  to  operate 
on  the  aneurism.  In  contrary  circum- 
stances (i.  c,  where  the  subclavian  tri- 
angle is  easily  accessible,  and  the  aneu- 
rism buried  deep  in  the  axilla),  the  sub- 
clavian may  be  tied  with  good  prospect 
of  cure.  The  objection  to  the  old  opera- 
tion, which  rests  on  the  probably  diseased 
condition  of  the  artery  near  the  tumor, 
has  less  force  in  this  situation  than  in  the 
popliteal  space  ;  since  in  any  case  the  lig- 
ature must  be  placed  near  the  aneurism.2 
But  would  not  all  these  affections,  viz., 
ruptured  artery,  traumatic  aneurism,  and 
spontaneous  aneurism,  be  found  amen- 
able to  milder  treatment  if  it  were  more 
perseveringly  tried  ?  It  will  strike  the 
reader  of  most  of  the  cases  of  axillary 
aneurism,  in  which  the  details   are   fully 

1  Especially  in  the  practice  of  London  sur- 
geons during  the  last  few  years.  See  below, 
on  Ligature  of  the  Subclavian  Artery. 

2  On  this  head  I  would  refer  the  reader  to 
a  very  interesting  case  of  axillary  aneurism, 
too  long  to  quote,  by  Dr.  Morton,  in  the  Am. 
Journ.  Med.  Sci.,  July,  1867,.  p.  70,  in  which 
the  left  subclavian  artery  was  tied  in  its 
second  part,  between  the  scaleni ;  the  tumor 
suppurated,  hemorrhage  occurred  on  the 
forty-third  day,  and  the  limb  became  gan- 
grenous ;  a  vessel  believed  to  be  the  sub- 
scapular was  tied  ;  the  limb  was  removed  at 
the  line  of  demarcation ;  hemorrhage  re- 
curred; and  the  stump  was  removed  from 
the  shoulder-joint  successfully. 


given,  how  well  adapted  they  seem  to  have 
been  for  the  treatment  by  digital  pressure, 
had  that  method  been  known.1  At  any 
rate,  if  moderate  pressure  on  the  artery 
where  it  crosses  the  first  rib  can  be  made 
(as  it  often  can),  by  means  of  the  finger  or 
a  pad,  so  as  to  control  the  circulation,  the 
surgeon  is  not  doing  his  duty  to  his  patient 
if  he  expose  him  to  the  risk  of  a  great  ope- 
ration without  a  careful  and  patient  trial  of 
this  safe  and  often  most  successful  method.2 
If  direct  pressure  by  a  pad  in  the  axilla,  or 
by  bandaging  the  arm  across  the  chest, 
appears  to  assist  in  controlling  the  pulsa- 
tion and  bruit,  it  may  be  at  the  same 
time  employed.  Instrumental  compres- 
sion is  less  easy  on  account  of  the  shape 
of  the  parts,  and  is  less  likely  to  be  well 
borne  from  proximity  of  the  large  nerves 
to  the  subclavian  artery  ;  but  it  might 
possibl}-  be  advisable  to  try  it  in  the  ab- 
sence of  a  sufficient  staff  of  assistants  to 
make  pressure  with  the  fingers.  If  these 
means  fail,  one  or  the  other  of  the  opera- 
tions above  discussed  must  be  performed. 

Mr.  Syme  thus  describes  the  operation 
which  he  performed  on  the  ease  of  ruptured 
axillary  artery  on  which  he  first  practised 
the  old  operation:  "Chloroform  having  been 
administered,  I  made  an  incision  along  the 
outer  edge  of  the  sterno-mastoid  muscle, 
through  the  platysma  myoides  and  fascia  of 
the  neck,  so  as  to  allow  a  finger  to  be  pushed 
down  to  the  situation  where  the  subclavian 
artery  issues  from  xinder  the  scalenus  anti- 
cus,  and  lies  upon  the  first  rib.  I  then  opened 
the  tumor,  when  a  tremendous  gush  of  blood 
showed  that  the  artery  was  not  effectually 
compressed  ;  but  while  I  plugged  the  aperture 
with  my  hand,  Mr.  Lister,  who  assisted  me, 
by  a  slight  movement  of  his  finger,  which 
had  been  thrust  deeply  under  the  upper  edge 
of  the  tumor  and  through  the  clots  contained 

'  See  a  case  described  by  Pelletan,  Clin, 
chir.,  vol.  ii.,  p.  50.  "By  raising  the  shoul- 
der slightly,  the  subclavian  artery  could  be 
felt  isolated ;  and  by  making  even  slight 
pressure  with  the  finger,  its  pulsation  and 
that  of  the  entire  tumor  could  be  arrested." 
So  also  in  Mr.  Crossing's  case,  in  Med. -Chir. 
Trans.,  vol.  xvi.,  p.  344,  pressure  on  the  ar- 
tery as  it  crossed  the  rib  was  easily  made ; 
and  the  same  may  be  said  of  Mayo's  case, 
ibid.,  p.  360 ;  and  of  Mr.  Poland's  in  vol.  lii. 
of  the  same  Transactions.  I  merely  instance 
these  cases  among  many  others  to  which  the 
same  remark  applies. 

2  Mr.  Poland  has  related  a  case  in  which 
digital  pressure  was  used  with  success  in  the 
treatment  of  a  small  aneurism  of  the  subcla- 
vian artery  (Med. -Chir.  Trans.,  vol.  lii.). 
Here,  however,  the  artery  rose  much  higher 
in  the  neck  than  usual,  and  was  supported 
on  a  process  of  bone,  possibly  a  cervical  rib. 
The  presence  of  such  a  rib  would  much  facili- 
tate the  application  of  digital  pressure  to  the 
subclavian  artery. 


AXILLARY    ANEURISM. 


403 


in  it,  at  length  succeeded  in  getting  command 
of  the  vessel.  I  then  laid  the  cavity  freely 
open,  and  with  both  hands  scooped  out  nearly 
seven  pounds  of  coagulated  blood,  as  was 
ascertained  by  measurement.  The  axillary 
artery  appeared  to  have  been  torn  across  ; 
and  as  the  lower  orilice  still  bled  freely,  I  tied 
it  in  the  first  instance.  I  next  cut  through 
the  lesser  pectoral  muscle,  close  up  to  the 
clavicle ;  and  holding  the  upper  end  of  the 
vessel  between  my  finger  and  thumb,  passed 
an  aneurism-needle,  so  as  to  apply  a  ligature 
about  half  an  inch  above  the  orifice."1 

Mr.  Syme  adds  the  important  remark,  that 
the  extreme  elevation  of  the  clavicle  occa- 
sioned by  the  great  effusion  in  the  axilla, 
which  rendered  the  artery  so  inaccessible 
from  above,  facilitated  this  proceeding  from 
below.  It  was  no  doubt  the  same  circum- 
stance, of  the  great  depth  at  which  the  third 
part  of  the  subclavian  was  situated,  which 
rendered  it  necessary  to  make  an  incision 
over  it  through  the  deep  cervical  fascia  before 
effectual  pressure  could  be  made  on  it ;  a 
precaution  which  ought  to  be  taken  in  all 
similar  cases. 

Ligature  of  the  axillary  artery  after  the 
Hunterian  method. — The  axillary  artery  is 
sometimes,  though  rarely,  the  subject  of 
operation  for  aneurism  in  the  arm,  the 
result  usually  of  injury.  This  operation 
has  been  much  decried,  on  the  supposition 
that  the  necessary  proximity  of  large 
branches  to  the  ligature  would  surely  lead 
to  secondary  hemorrhage.  We  have, 
however,  as  above  noted,  the  high  au- 
thority of  Mr.  Guthrie,  and  others,  for 
saying  that  this  apprehension  is  exagge- 
rated. The  depth  at  which  the  artery  lies, 
and  the  necessity  for  cutting  through  a 
mass  of  muscle  to  expose  it,  form  another, 
but  not  a  very  powerful,  objection  to  the 
operation,  which  seems,  notwithstanding 
this,  to  have  been  often  effected  without 
much  difficulty.  Chamberlaine2  tied  the 
axillary  artery  just  below  the  clavicle,  by 
a  horizontal  incision  parallel  to  the  lower 
edge  of  the  bone,  commencing  about  three 
fingers'  breadth  from  the  sternal  end  of 
the  bone,  and  terminating  about  an  inch 
from  the  acromion.  "  A  second  incision 
of  about  three  inches  in  length  was  made 
obliquely  through  the  integuments  over 
the  deltoid  and  pectoral  muscles,  meeting 
the  first  nearly  in  the  centre.  Then  the 
clavicular  origin  of  the  pectoralis  major 
was  separated  from  the  bone,  and  the 
artery  brought  into  view  by  removing  the 
fat  and  cellular  membrane."  The  only 
difficulty  experienced  was  in  passing  the 
needle,  inconsequence  of  the  depth  of  the 
cavity  and  the  struggles  of  the  patient. 
It  was  accomplished  by  passing  an  eyed 
probe  under  the  vessel,  the  blunt  end  first, 
as  I  understand  the  account.     The  patient 

1  Med.-Chir.  Trans.,  vol.  xliii.,  p.  141. 

2  Med.-Chir.  Trans.,  vol.  vi.,  p.  128. 


made  a  good  recovery.  Iloux1  appears  to 
have  succeeded  in  tying  the  artery  above 
the  coracoid  process,  by  an  incision  paral- 
lel to  the  course  of  the  vessel,  between  the 
deltoid  and  pectoralis  major,  without 
dividing  any  muscular  fibres:  but  his  de- 
scription is  not  very  full.  Most  surgeons 
would  think  that  the  greater  room  and 
better  view  of  the  parts  obtained  by  the 
division  of  the  muscular  fibres  would  be  a 
great  advantage,  and  would  therefore  pre- 
fer the  former  method. 

[Ligation  of  the  axillary  artery  in  its 
upper  portion  is  an  operation  of  difficult 
execution  and  unfavorable  results.  The 
vessel  lies  at  a  considerable  depth  under 
thick  muscles,  is  covered  in  front  by  the 
axillary  vein,  and  gives  off  numerous 
branches,  some  of  which  traverse  the  tis- 
sues through  which  it  must  be  approach- 
ed. The  causes  of  failure  have  been 
recurrence  of  hemorrhage  by  early  estab- 
lishment of  a  free  collateral  circulation, 

Fig.  327. 


;      Int..  ful-aneous  nerve- 


Parts  concerned  in  ligation  of  axillary  artery 
(Bryant). 

direct  hemorrhage  through  the  wound, 
and  gangrene  in  consequence  of  injury 
to  the  vein,  or,  perhaps,  of  ligature  of  too 
many  arterial  branches  encountered  in 
the  dissection.  The  results  may  proba- 
bly be  improved  by  the  use  of  the  anti- 
septic catgut  ligature  and  by  a  modifica- 
tion of  the  mode  of  operation.  It  is  very 
desirable  that  the  cephalic  vein  should 
not  be  divided,  and  that  the  ligature 
should  be  placed  upon  the  artery  close  to 
the  clavicle,  so  as  to  be  above  the  branches. 
The  procedure  which  seems  to  be  the  best 
is  one  recommended  by  Farabeuf  (Bull,  de 
la  Societe  de  Chirurgie,  1880,  p.  541) :  an 
incision  is  made  parallel  to  and  about 
half  an  inch  below  the  clavicle,  extend- 
ing two  inches  on  each  side  of  the  centre 

1  Quarante  Annees,  etc.,  vol.  ii.,  p.  133. 
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of  the  bone  ;  the  fibres  of  the  pectoralis 
major  are  then  exposed  and  separated 
from  the  clavicle,  the  sheath  of  the  sub- 
clavius  muscle  opened  throughout  the  full 
extent  of  its  exposure,  its  lower  lip  drawn 
down,  and  its  deep  portion  scratched 
through  under  the  centre  of  the  incision. 
The  artery  lies  immediately  below,  cov- 
ered more  or  less  completely  by  the  vein, 
and  may  be  recognized  as  the  first  cord 
exposed  when  the  latter  is  drawn  inwards. 
The  patient  should  be  so  placed  that 
the  shoulder  can  be  drawn  well  backwards 
and  outwards.  The  method,  which  con- 
sists in  seeking  the  upper  border  of  the 
tendon  of  the  pectoralis  minor  as  a  guide, 
exposes  to  injury  more  of  the  cephalic 
vein  and  of  the  branches  of  the  acromio- 
thoracic  artery.] 

In  both  these  [former]  operations  the 
artery  is  sought  from  above  ;  an  operation 
which  Mr.  Guthrie  vehemently  condemns. ' 
The  operation  which  he  proposes  to  sub- 
stitute is  one  by  which  the  artery  is  sought 
from  below,  which  would  of  course  be  the 
preferable  operation  if  the  lower  part  of  the 
artery  (that  below  the  pectoralis  minor) 
is  to  be  operated  on,  and  by  which  Mr. 
Guthrie  says  that  any  part  of  the  artery 
can  be  exposed,  and  the  whole  vessel 
traced  up  to  the  first  rib,  if  required.  An 
incision  three  inches  long  is  to  be  made 
over  the  course  of  the  artery  upwards 
from  the  lower  edge  of  the  pectoralis  ma- 
jor, and  perpendicular  to  the  course  of  its 
fibres.  These  having  been  divided,  a  full 
view  of  the  axilla  and  its  contents  is  ob- 
tained. If  the  operation  is  done  for  a 
wound,  the  bleeding  mouth  of  the  artery 
wiU  be  seen  by  relaxing  (if  necessary)  the 
pressure  which,  in  such  a  case,  will  have 
been  put  on  the  subclavian.  Mr.  Guthrie 
says,  that  "  the  finger  introduced  into  the 
upper  part  of  the  wound  would  enable 
the  operator  to  divide  the  pectoralis  mi- 
nor muscle  if  necessary,  or  to  draw  it  up- 
wards ;  when  the  artery,  vein  or  veins, 
and  the  plexus  of  nerves,  might  be  traced 
up  to  the  first  rib  without  difficulty." 
Nevertheless,  in  any  operation  on  this 
artery,  the  large  vein  which  lies  in  front, 
and  to  the  thoracic  side  of  the  vessel 
(sometimes,  as  Mr.  Guthrie  hints,  double), 
the  numerous  large  nerves  which  sur- 
round it,  and  the  great  number  of  branches 
which  are  given  off  from  the  artery,  and 
which  again  give  off  large  and  numerous 
vessels  towards  the  inner  and  front  parts, 
where  the  operation  must-  be  conducted, 
will  occasionally  prove  embarrassing  to 
the  most  dexterous  operator,  though  in 
other  cases,  as  in  those  above  referred  to, 
the  surgeon  may  have  the  good  fortune  to 
escape  them. 

Of   the   success   of  this  operation,  no 

1  Wounds  and  Injuries  of  Arteries,  p.  54. 


sufficient  data  exist  to  enable  us  to  judge  ; 
it  appears,  however,  both  from  published 
cases  and  a  priori  reasoning,  that  little 
danger  of  gangrene  exists  if  the  artery  be 
tied  above  the  origin  of  the  subscapular, 
since  that  artery  anastomoses  so  freely 
with  branches  of  a  higher  origin  (poste- 
rior and  supra-scapular),  that  the  blood  is 
most  readily  conveyed  around  the  liga- 
ture. Secondary  hemorrhage  is  more  to 
be  apprehended,  and  we  may  conjecture 
that  diffuse  suppuration  in  the  loose  cellu- 
lar tissue  of  the  axilla  would  often  ensue. 
I  will  not  detain  the  reader  with  any 
remarks  in  this  place  upon  the  conse- 
quences of  wrounds  of  the  trunk  of  the 
axillary  artery,  as  distinguished  from 
those  which  follow  the  division  of  one  of 
its  large  branches  near  the  trunk.  The 
persistence  of  pulse  at  the  wrist  or  in  the 
brachial  artery  is  the  main  feature  in  the 
diagnosis  ;  the  extent  and  the  advance  of 
extravasation  of  blood  the  circumstance 
which  decides  the  necessity  of  cutting 
down  on  the  wounded  vessel.1 

Ligature  of  the  subclavian  artery  in  the 
third  part  of  its  course  may  be  thus  effected  : 
the  patient  is  to  be  laid  dowrn  on  the 
sound  side  ;  the  arm  should  be  depressed 
as  far  as  the  tumor  will  allow,  in  order  to 
draw  the  clavicle  as  much  as  possible  out 
of  the  way  of  the  artery  ;  the  skin  of  the 
neck  should  be  pulled  down  into  the  chest 
by  the  fingers  of  the  operator's  left  hand, 
while  he  makes  an  incision  down  to  the 
bone  along  the  prominent  part  of  the 
clavicle,  from  the  edge  of  the  sterno-mas- 
toid  to  the  trapezius.  The  skin  is  now 
allowed  to  retract,  when  the  incision  will 
lie  above  and  parallel  to  the  clavicle.  In 
this  way  the  external  jugular  vein,  which 
here  dips  below  the  clavicle,  will  be  avoid- 
ed, and  may  be  drawn  with  a  blunt  hook 
inwards  or  outwards  (the  former  will  gen- 
erally be  found  more  convenient)  during 
the  rest  of  the  proceedings.  If  the  mus- 
cles approach  near  to  each  other,  the 
sterno-mastoid  ought  to  be  partly  cut 
away  from  the  clavicle. 

If  the  patient  be  stout,  or  the  clavicle 
much  pushed  upwards,  so  that  the  artery 
lies  at  a  great  depth,  it  is  advisable  to 
connect  the  transverse  incision  with  one 
running  upwards  from  its  inner  end,  and 
dissect  the  flap  outwards.2  The  cervical 
fascia  must  now  be  cautiously  divided  on 
a  director  to  the  extent  of  the  wound, 
commencing  from  the  outer  edge  of  the 
sterno-mastoid,  when  the  knife  may  be 

1  See  John  Bell's  Surgery,  Charles  Bell's 
ed.,  1826,  vol.  i.,  p.  416. 

2  Or  a  flap  may  be  formed  by  an  angular 
incision  projecting  beyond  the  sterno-mastoid 
muscle,  and  this  flap  dissected  inwards. 
(Skey,  Operative  Surgery,  1st  ed.,  p.  220.) 
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laid  aside,  and  the  parts  separated  by 
means  of  the  linger,  assisted  by  the  point 
of  a  director  or  oilier  blunt  instrument. 
The  linger  of  the  operator  is  now  passed 
into  the  "subclavian  triangle,"  a  small 
space  bounded  by  the  omohyoid  muscle 
above,  the  clavicle  below,  and  the  stcrno- 
mastoid  at  the  inner  side.  Lying  some- 
what parallel  to,  but  deeper  than,  the 
sterno- mastoid,  is  the  scalenus  anticus 
muscle,  which  must  always  be  carefully 
sought  and  traced  clown  with  the  fore- 
linger  into  the  first  rib.  When  the  point 
of  the  finger  is  placed  upon  the  ridge  on 
which  the  muscle  is  inserted  into  the 
rib  (and  which  terminates  on  the  inner 
border  of  the  bone,  in  a  very  perceptible 
tubercle),  the  artery  will  be  felt  immedi- 
ately under  the  finger.     The  other  struc- 

Fi^.  328. 


tures  contained  in  this  triangle  are  two 
branches  of  the  thyroid  axis,  the  trans- 
verse cervical  and  supra  -scapular,  the 
veins  accompanying  them  (which  empt} 
themselves  into  the  external  jugular),  the 
brachial  plexus  of  nerves,"  with  some 
small  branches,  and  finally  an  absorbent 
gland.  If  the  transverse  cervical  artery 
should  be  divided,  it  will  be  tied  without 
difficulty.  The  supra-scapular  is  usually 
below  the  clavicle,  and  is  not  seen.  It 
did,  however,  come  into  view  in  Dr.  War- 
ren's case,1  and  it  was  not  without  diffi- 
culty that  he  was  enabled  to  avoid  it ; 
which,  as  Dr.  Warren  remarks,  it  is  im- 
portant to  do,  both  on  account  of  the 
difficulty  that  might  be  experienced  in 
securing  it,  and  because  it  is  an  impor- 
tant  agent  in  the  collateral  circulation. 

Fig.  329. 


The  above  cuts  are  placed  side  by  side  for  the  purpose  of  comparison.  In  Fig.  328,  a  shows  the  incision 
for  ligation  of  the  axillary  ;  e  and  d,  or  a  combination  of  the  two,  that  for  ligation  of  the  subclavian  in  its  first 
part,  or  of  the  innominate  ;  /,  that  for  the  external  carotid  or  lingual.  In  Fig.  329,  b  is  the  line  of  incision  for 
the  subclavian  (third  part)  ;  e,  thrt  for  the  common  carotid. 


Should  either  of  the  veins,  or  even  the 
external  jugular,  be  much  in  the  way,  it 
may  be  tied  with  two  ligatures  and  di- 
vided. The  gland  may  be  removed  with- 
out scruple  if  necessary.1  Much  care  is 
required  to  separate  the  artery  from  the 
lowest  cord  of  the  plexus,  which  lies  so 
close  to  it  that  it  often  derives  pulsation 
from  the  artery,  and  appears  to  be  a  part 
of  it.  This  mistake  is  more  liable  to  be 
committed  when  the  artery  is  so  deep  as 
not  to  be  easily  brought  into  view.  It  is 
on  this  account  that  it  is  of  so  much  con- 
sequence in  these  cases  to  keep  the  finger 
carefully  on  the  anterior  scalenus  muscle, 
since  the  artery  is  more  easily  recognized 
by  its  position  with  respect  to  that  tendon 
than  by  anything  else. 

This  operation  varies  much  in  difficulty. 
On  the  dead  subject,  or  in  the  living 
when  the  person  is  thin  and  the  parts 
natural,   nothing  is  more   easy  ;  on   the 

1  See  a  case  by  Mr.  Crossing,  in  Med.-Chir. 
Trans.,  vol.  xvi.,  p.  340. 


contrary,  when  the  clavicle  is  driven  up- 
wards, is  greatly  curved,  as  in  persons 
accustomed  to  manual  labor,  and  the 
patient  stout  and  muscular,  it  is  one  of 
the  most  difficult  of  all  the  operations  on 
arteries.  In  these  latter  circumstances, 
the  artery  lies  at  the  bottom  of  a  deep 
cavity  liable  to  be  filled  with  blood 
oozing  from  the  many  small  vessels  which 
will  probably  be  divided  in  such  a  case, 
and  the  parts  cannot  be  distinguished. 
It  is  not  wonderful,  therefore,  that  such 
operations  occupy  much  time,  and  some- 
times terminate  in  disaster.  Two  succes- 
sive cases  of  Dupuytren's  are  on  record  ;2 
in  one  of  which  everything  went  on 
favorably  ;  while  in  the  other  the  opera- 
tion occupied  an  hour  and  forty-eight 
minutes,  and  on  the  death  of  the  patient, 
four  da3'S  afterwards,  it  was  found  that 
the  ligature  had  been  thrust  through  the 


1  Infra  cit.,  p.  406. 
3  See  Quain's   Anatomy,  ed. 
p.  504. 


1848,  vol.  i., 
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vessel,  and  included  one  of  the  large 
nerves  of  the  brachial  plexus,  along  with 
half  the  artery.  Another  accident  to 
which  the  operation  is  liable  in  compli- 
cated cases,  is  an  injury  of  the  pleura,  or 
disturbance  of  the  subserous  cellular 
tissue  which  connects  that  membrane  to 
the  first  and  second  parts  of  the  subcla- 
vian artery.  Thus  in  a  case  of  much 
difficulty  operated  on  by  Dr.  Warren  in 
America,1  the  air  rushing  into  the  chest 
with  a  whistling  sound  gave  evidence  of 
the  infliction  of  a  wound  on  the  pleura. 
The  patient  nevertheless  recovered.  Mr. 
Aston  Key2  considers  that  pleurisy  and 
the  inflammation  of  the  subserous  cellular 
tissue  leading  to  abscess  in  the  anterior 
mediastinum  will  be  found  to  be  the  most 
common  causes  of  death  in  this  operation — 
an  opinion  which  the  statistics  quoted 
below  go  far  to  support ;  and  points  out 
the  necessity  that  there  is,  on  this  account, 
for  not  meddling  if  possible  with  any  part 
of  the  vessel  except  that  which  lies  imme- 
diately on  the  rib,  by  which  means  such 
an  injury  to  the  serous  membrane  or  sub- 
serous tissue  will  be  avoided. 

That  ligature  of  the  subclavian  artery 
should  be  a  very  fatal  operation,  when 
performed  for  axillary  aneurism,  will  sur- 
prise no  one  who  considers  the  conditions 
under  which  it  is  performed.  In  the  first 
place,  the  procedure  resembles  Ariel's 
operation  almost  as  much  as  Hunter's.3 
Hence  suppuration  of  the  sac  from  loose 
formation  of  clot,  and  secondary  hemor- 
rhage from  disease  of  the  artery,  may  be 
anticipated.  Again,  the  ligature  must  be 
placed  in  the  immediate  vicinity  of  large 
branches.  Then,  again,  the  deficient  for- 
mation of  laminated  clot  is  further  favor- 
ed by  the  absence  or  loose  structure  of 
the  aneurismal  sac,  and  by  the  want  of 
resistance  in  the  parts  which  surround  it 
(see  p.  401).  For  these  reasons  the  sound 
cure  of  the  disease  is  less  probable,  and 
suppuration  in  the  sac  far  more  common 
in  axillary  than  in  other  aneurisms  ;  and 
if  to  these  sources  of  danger,  those  above 
noticed,  which  result  from  the  anatomy 
of  the  parts,  be  added,  we  shall  have,  I 
think,  a  satisfactory  explanation  of  the 
high  mortality  of  the  operation. 

In  Norris's  table4  of  the  statistics  of  this 
operation,   sixty-nine  cases   have   been   col- 

•  Med.-Chir.  Trans.,  vol.  xxix.,  p.  32. 

2  Med.-Chir.  Trans.,  vol.  xiii.,  p.  8. 

3  It  differs  indeed  in  principle  from  Anel's, 
so  far  as  Anel's  method  can  be  said  to  have 
any  principle  ;  for  as  the  aneurism  may  be 
seated  below  the  acromio-thoracic  artery,  an 
anastomotic  arch  may  continue  the  circula- 
tion through  the  sac  after  operation  ;  but  this 
cannot  he  calculated  on. 

4  Amer.  Journ.  of  Med.  Sc,  1845,  vol.  x., 
p.  13. 


lected  in  which  the  operation  was  performed 
for  various  causes.  The  result  was  most  dis- 
astrous :  thirty-six  recoveries  against  thirty- 
three  deaths ;  a  mortality  little  less  than 
what  is  supposed  to  prevail  after  amputation 
at  the  hip-joint.  The  few  cases  recently  ope- 
rated on  in  London,  and  reported  in  the  Medi- 
cal Times  and  Gazette,1  have  turned  out  still 
more  unfavorably  ;  out  of  six  cases  two  only 
have  recovered.2  Porta's  table  of  the  pub- 
lished cases  gives  a  more  favorable  account, 
since  out  of  seventy-four  cases  twenty-seven 
only  are  reported  to  have  died  ;  but  as  Norris's 
and  Porta's  tables  were  both  published  in 
the  same  year,  and  as  the  thirty-three  deaths 
in  the  former  table  did  certainly  occur  (for 
the  references  to  all  the  cases  are  given),  it 
is  clear  that  Porta  must  have  missed  some  of 
the  fatal  cases.  On  the  other  hand,  it  is 
quite  possible  that  Porta  may  have  had  access 
to  some  successful  cases  which  were  unknown 
to  Norris  :  but  the  Italian  tables  not  being 
accompanied  by  references,  as  the  American 
are,  it  is  impossible  to  say  how  many  of 
Porta's  seventy-four  cases  correspond  with 
Norris's  sixty-nine.  The  most  favorable  view 
of  the  case  would  be  that  which  would  as- 
sume that  Porta  had  merely  missed  six  out 
of  the  thirty-three  fatal  cases,  and  had  tabu- 
lated all  the  rest.  Now,  adding  these  to  the 
list  would  give  thirty-three  fatal  cases  out  of 
eighty,  a  mortality  of  41.25  per  cent.  It  may 
safely  be  said,  then,  that  the  average  mor- 
tality of  ligature  of  the  subclavian  artery  for 
all  causes,  and  in  all  cases  of  hospital  and 
private  practice,  town  and  country,  taken  in- 
discriminately, is  considerably  above  40  per 
cent. 

As  to  the  causes  of  this  mortality,  we  get 
no  information  from  Porta  ;  out  of  the  thirty- 
three  deaths  in  Norris's  table,  five  were  un- 
accounted for ;  of  the  remaining  twenty- 
eight,  nine  were  caused  by  hemorrhage,  six 
by  gangrene,  five  by  sloughing  or  suppura- 
tion of  the  aneurism,  five  by  infra-thoracic 
inflammation,  one  by  exhaustion,  one  by 
effusion  on  the  brain,  and  one  by  "  inflam- 
mation." 

These  facts,  as  well  as  the  theory  of  the 
matter,  certainly  tend  to  exhibit  ligature 
of  the  subclavian  artery  as  one  of  the 
least  promising  of  all  the  surgical  opera- 
tions, and  must  dispose  surgeons  to  try 
the  method  recommended  to  them  by  Mr. 
Syme  in  any  case  in  which  that  procedure 
does  not  appear  too  dangerous. 

[Mr.  Holmes  gave  much  attention  to  the 
treatment  of  axillary  aneurisms  in  his  lec- 
tures (Lancet,  1873,  ii.,  pp.  443,  583),  and 
after  describing  some  cases  cured  by  pressure 
upon  the  subclavian,  laid  down  the  following 
propositions  : — 

"  1.  That  there  are  a  great  number  of  these 

1  Vol.  ii.,  1S56;  vol.  i.,  1860. 

2  An  interesting  case  in  which  both  sub- 
clavian arteries  were  successfully  tied  at  an 
interval  of  three  years,  was  published  by 
Mr.  Furner  in  Med.-Chir.  Trans.,  vol.  Ii. 
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aneurisms,"  both  traumatic  and  spontaneous, 
which  are  amenable  to  gradual,  intermitting 
pressure,  when  carefully  applied  to  the 
artery  above  the  tumor. 

"  2.  That  in  cases  where  this  is  not  possi- 
ble, from  the  pain  which  the  patient  expe- 
riences on  pressure,  the  application  of  rapid 
total  compression,  under  anaesthesia,  may 
effect  a  cure. 

"3.  That  the  ligature  of  the  subclavian 
artery  is  so  dangerous  an  operation,  both 
from  its  own  risks  and  the  proximity  of  the 
sac,  that  it  ought  to  be  restricted  to  cases 
where  pressure  has  failed,  and  to  those  in 
which,  from  the  size  and  rapid  growth  of  the 
axillary  tumor,  the  surgeon  thinks  pressure 
unadvisable. 

"  4.  That  the  old  operation  is  to  be  pre- 
ferred to  the  ligature  of  the  subclavian  in 
cases  of  ruptured  artery  ;  and  that  it  may 
be  practised  in  cases  where,  from  the  eleva- 
tion of  the  shoulder  or  from  the  extent  of  the 
tumor,  the  surgeon  would  find  it  difficult  to 
tie  the  subclavian,  or  fears  in  doing  so  to  in- 
jure the  sac;  but  that  the  anatomical  rela- 
tions of  axillary  aneurisms  render  this  a 
peculiarly  hazardous  proceeding,  and  the 
surgeon  should  always  be  prepared  to  ampu- 
tate if  necessary.  (Therefore,  Mr.  H.  thinks 
a  preliminary  incision  should  always  be  made 
above  the  clavicle,  through  which  the  sub- 
clavian can  be  immediately  secured  in  case 
amputation  is  resorted  to.) 

"  5.  That  in  very  large  axillary  aneurisms, 
if  any  treatment  be  adopted,  the  arm  should 
be  amputated  at  the  joint  after  ligature  of 
the  subclavian." 

The  cases  that  have  been  cured  by  pressure 
have  required  much  patience  and  persever- 
ance on  the  part  of  both  patient  and  surgeon. 
In  Dr.  Peatson's  case,  quoted  by  Mr.  Holmes, 
treatment  was  continued  for  three  months. 
Esmarch's  bandage  has  been  used  in  one  case 
unsuccessfully.  Applied  to  the  limb  below 
the  tumor,  it  would  probably  be  a  useful  ad- 
junct to  pressure  above.] 

Aneurism  at  the  Boot  of  the  jSTeck. 

This  is  one  of  the  most  formidable  dis- 
eases which  can  occupy  the  attention  of 
the  surgeon  ;  both  the  diagnosis  and  treat- 
ment are  surrounded  with  difficulties  that 
are  usually  found  insuperable.  The  main 
cause  of  this  is  the  proximity  of  the  heart. 
It  is  exceedingly  difficult  to  distinguish 
whether  the  bruit  is  limited  to  the  tumor 
or  is  propagated  into  it  from  the  cardiac 
valves ;  whether  the  pulsation  is  limited 
to  the  neck,  or  extends  also  into  the  tho- 
rax ;  and  whether  one  only  of*  the  large 
vessels  is  implicated,  or  whether  others  of 
the  great  arteries  in  the  neighborhood,  or 
the  whole  trunk  leading  from  the  heart, 
may  not  be  diseased  and  dilated.  Then 
in  the  treatment,  the  proximity  of  so  great 
a  stream  of  blood  has  hitherto  prevented 
the  successful  application  of  a  ligature 
upon  the  innominate  or  the  first  part  of 


the  subclavian,  for  the  cure  of  aneurism 
situated  above  the  axilla.1  The  athero- 
matous deposit,  which  generally,  when  it 
exists  at  all  in  these  large  arteries,  in- 
volves their  whole  calibre  to  a  very  great 
extent,  has  sometimes  even  prevented  the 
surgeon  from  tying  the  artery  after  he  has 
exposed  it ;  and  the  probability  of  the  ex- 
istence of  this  state  of  the  vessel  renders 
it  always  a  hazardous  matter  to  attempt 
an  operation. 

First,  as  to  diagnosis.  The  aneurismal 
nature  of  the  swelling  does  not  usually 
admit  of  any  doubt  ;  tor  though  here,  as 
elsewhere,  malignant  tumors  springing 
from  the  bones  may  derive  pulsation  from 
their  own  vessels,  or  tumors  of  any  kind 
from  proximity  to  the  arteries,  such 
sources  of  ambiguity  are  less  common 
than  in  other  parts  of  the  body.  Refer- 
ence may  therefore  be  made  on  the  head 
of  diagnosis  between  aneurismal  and 
other  tumors,  to  what  has  been  said  in  the 
section  on  Diagnosis,  and  to  what  follows 
upon  Abdominal  Aneurism.  But  it  is 
often  a  matter  of  great  importance  and  of 
great  difficulty  to  discover  whether  the 
aneurism  involves  the  subclavian  artery, 
or  the  root  of  the  carotid,  or  the  innomi- 
nate, or  more  than  one  of  these  vessels,  or 
the  aorta  by  itself,  or  in  conjunction  with 
one  of  its  branches.  Mr.  AVardrop2  lays 
it  down  as  a  rule  by  which  aneurisms  of 
these  several  arteries  may  be  diagnosed 
from  each  other,  that  when  the  disease 
affects  the  root  of  the  carotid,  it  will  pre- 
sent itself  first  in  the  small  triangular 
space  between  the  heads  of  the  sterno- 
mastoid  muscle  ;  whereas  when  the  in- 
nominate is  the  seat  of  disease,  it  will  gen- 
erally be  found  on  the  tracheal,  and  Avhen 
the  subclavian  is  affected,  on  the  cervical 
side  of  that  muscle.  These  observations 
can,  however,  only  apply  to  cases  even  in 
the  earliest  period  of  the  disease  ;  and 
their  deceptiveness  even  in  such  cases  is 
shown  by  the  fact  that  out  of  the  few 
cases  cited  by  Mr.  Wardrop,  one3  proved 
to  be  of  the  innominate  artery,  which 
ought,  according  to  his  rule,  to  have  been 
of  the  subclavian.  But  though  the  place 
of  the  first  external  appearance  of  the 
aneurism  is  not  decisive  as  to  the  part  of 
the  artery  from  which  it  springs,  it  is  a 
symptom  of  considerable  importance,  and 
should  always  be  carefully  noted  when  it 
can  be  clearly  ascertained.  Another  im- 
portant symptom  is  the  character  of  the 
pulsation  in  the  branches  of  the  carotid 
and  subclavian.  If  the  pulse  in  the  bra- 
chial or  radial,  or  that  in  the  upper  part 

1  Except  in  one  case,  which  will  be  re- 
ferred to  in  the  sequel,  where  the  aneurism 
was  probably  traumatic. 

2  Op.  cit.,  p.  S3. 

3  Case  of  Gordon,  ibid.,  p.  104. 
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of  the  carotid  or  the  temporal,  be  mate- 
rially less  on  the  affected  than  on  the 
sound  side,  we  have  some  reason  for  be- 
lieving the  parent  trunk  (subclavian  in  one 
case,  carotid  in  the  other)  to  be  affected  ; 
and  in  the  opposite  circumstances  to  be 
unaffected.  But  neither  conclusion  is  free 
from  some  uncertainty.  The  growth  of 
aneurisms  in  the  cellular  tissue  of  the 
mediastinum  and  root  of  the  neck  is  so 
free,  that  instances  have  been  observed  of 
aneurisms  of  the  arch  of  the  aorta  causing 
compression  of  the  subclavian  or  carotid, 
without  any  disease  of  those  vessels ;' 
while  on  the  other  hand,  if  the  aneurism 
approaches  the  tubular  shape,  the  pulse 
may  be  unaffected  in  the  branches,  though 
the  trunk  is  extensively  diseased.  Again, 
the  influence  of  the  anomalous  distribu- 
tions which  so  often  affect  the  branches  of 
the  aorta  is  not  to  be  forgotten.2  Possibly 
some  assistance  to  the  diagnosis  may  be 
obtained  by  a  careful  consideration  of  the 
other  organs  compressed  by  the  tumor. 
Thus  pressure  on  the  great  veins  will  lead 
to  lividity,  or  even  a  permanently  cyanotic 
condition  of  the  extremity3  (hand  and 
forearm,  or  face  and  scalp);  pressure  on 
the  recurrent  nerve,  to  laryngeal  symp- 
toms ;  on  the  phrenic  nerve,  to  spasmodic 
action  of  the  diaphragm  ;  on  the  trachea, 
to  stridulous  respiration,  etc.  ;  but  much 
caution  is  necessary  in  estimating  these 
symptoms,  which  are  common  to  thoracic 
aneurisms  as  well  as  cervical. 

It  will  be  seen  from  this  extremely  im- 
perfect sketch,  how  difficult  it  is  to  deter- 
mine, when  an  aneurism  is  situated  low 
at  the  root  of  the  neck,  what  or  how  great 
a  part  of  the  arterial  tube  is  involved. 
The  importance  of  a  precise  diagnosis 
consists  in  the  fact  that  four  great  opera- 
tions are  recommended  for  such  aneu- 
risms, and  that  their  applicability  depends 
entirely  on  the  limitation  of  the  disease. 
1.  If  the  subclavian  or  carotid  were  alone 
involved,  a  ligature  applied  to  the  innomi- 
nate artery  would  be   analogous  to  the 

1  See  cases  by  Allan  Burns  and  A.  Cooper, 
in  Burns,  On  the  Surgery  of  the  Head  and 
Neck,  p.  60  et  seq.,  1844. 

2  I  have  seen  a  case  in  which,  from  other 
symptoms,  there  was  no  difficulty  in  diagnos- 
ing an  aneurism  of  the  arch  of  the  aorta  ; 
but  one  circumstance  was  difficult  to  account 
for,  viz.,  that  while  the  pulse  in  the  right 
carotid  was  unaffected,  that  in  the  right  wrist 
was  imperceptible.  After  death,  that  anoma- 
lous distribution  was  found  in-which  the  right 
subclavian  is  the  last  branch  of  the  arch. 
Passing  between  the  aneurism  and  the  spine, 
it  had  been  compressed,  while  the  carotid 
was  unaffected. 

3  Wardrop,  op.  cit.,  p.  162  ;  Ogle,  in  Path. 
Soc.  Trans.,  vol.  x.,  p.  103  ;  Bellingham,  On 
Diseases  of  the  Heart,  p.  601  ;  Allan  Burns, 
op.  cit.,  p.  68. 


treatment  adopted  in  other  parts  of  the 
body.  2.  If  the  aneurism  were  seated  far 
down  the  subclavian  on  the  right  side,  it 
might  be  possible  to  tie  the  first  part  of 
the  artery  itself,  as  indeed  was  done  by 
Mr.  Liston.  3.  If  the  root  of  the  carotid 
alone  were  implicated,  a  ligature  on  the 
distal  side  of  the  tumor  (known  as  Bras- 
dor's  operation)  might  prove  successful. 
4.  In  aneurism  affecting  the  innominate 
artery,  it  has  been  proposed  to  extend 
this  method,  and  tie  both  the  subclavian 
and  carotid;  while  if  the  arch  of  the 
aorta  were  diseased,  most  surgeons  would 
think  any  operation  unjustifiable. 

Assuming  that  the  question  of  perform- 
ing any  of  these  grave  operations  is  not 
entertained  till  a  patient  trial  of  judicious 
medical  and  dietetic  means  has  been 
tried  and  failed,  and  that  a  thorough  ex- 
amination of  the  chest  has  given  reason- 
able assurance  of  immunity  from  disease 
of  the  heart,  lungs,  and  aorta,  I  will  en- 
deavor to  state  as  succinctly  as  possible 
the  conclusions  to  which  I  have  been 
brought  by  observing  a  few  cases,  and 
reading  the  account  of  a  good  number. 

1.  The  ligature  of  the  innominate  artery 
(Fig.  328)  is  an  operation  which  has  hither- 
to, except  in  a  single  case,  only  precipi- 
tated the  fatal  result  impending  over  the 
disease,  and  which  appears  to  afford  less 
prospect  of  cure  than  the  methods  of 
general  treatment  which  have  been  above 
indicated.  But  if  these  are  obviously  in- 
sufficient, it  may  in  appropriate  cases 
recommend  itself  to  some  surgeons.1  It 
should  never  be  performed,  however,  un- 
less the  artery  can  clearly  be  felt  healthy 
behind  the  sterno-clavicular  joint  ;2  or 
the  tumor  is  so  plainly  limited  as  to 
afford  a  very  reasonable  hope  that  it  will 
be  found  so.  In  cases  of  tubular  enlarge- 
ment of  a  long  tract  of  artery  in  the 
neck,  it  is  worse  than  useless  to  expose 
an  artery  which  will  probably  be  found  so 
diseased  as  either  to  prevent  the  operator 
from  the  attempt  to  tie  it,  or  to  give  way 
and  occasion  fatal  bleeding  within  a  few 
hours  if  it  is  tied. 

2.  The  ligature  of  the  first  part  of  the 
right  subclavian  artery  (Fig.  329)  is  an  ope- 
ration which  cannot  be  described  in  more 
favorable  terms  than  that  of  the  innomi- 
nate, as  far  as  its  results  go  ;  but  the  indica- 
tions are,  perhaps,  rather  less  perplexing, 

1  See  also  Ligature  of  the  Innominate 
Artery.  Having  regard  to  the  successful  issue 
of  Dr.  Smyth's  case,  it  becomes  a  serious 
question  whether  the  carotid  and  vertebral 
should  not  be  secured  in  the  same  operation 
in  which  the  innominate  is  tied.  Further 
experience  is  necessary  on  this  point. 

2  If  the  shape  of  the  bones  or  joints  is  al- 
tered, it  is  clear  that  the  aneurism  arises  in 
the  thorax. 
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since  a  clear  space  ought  to  exist  between 
the  tumor  and  the  trachea.  Viewing, 
however,  the  anatomical  difficulties  of  the 
operation,  the  doubt  that  must  always 
exist  whether  the  artery  will  be  found 
healthy  enough  to  unite  as  firmly  as  is 
necessary  to  bear  the  impact  of  so  great 
a  column  of  blood,  and  the  great  liability 
to  secondary  hemorrhage  from  the  neigh- 
borhood of  large  branches,  the  operation 
seems  so  unpromising  that  most  surgeons 
would  prefer  the  plan  by  manipulation 
devised  by  Sir  W.  Fergusson,  or  galvano- 
puncture,  dangerous  and  uncertain  as 
these  measures  must  be  allowed  to  be. 
If  this  operation  be  attempted,  the  sur- 
geon should  take  into  mature  considera- 
tion the  possibility  of  securing,  at  the 
same  time,  some  of  the  large  branches. 

[The  first  portion  of  the  left  subclavian 
was  tied  by  Dr.  J.  Kearney  Rodgers  (see  page 
410),  and  in  January,  1875,  it  was  exposed 
by  Arthur  Fergusson  MoGill,  and  compressed 
with  torsion  forceps  for  ten  hours.  Unfortu- 
nately the  pleura  was  wounded,  and  the  pa- 
tient died  on  the  sixth  day  in  consequence. 
The  aneurism  was  found  filled  with  a  hard, 
firm  clot.  (Med.-Chir.  Trans.,  vol.  lviii.,  p. 
337.)  Prof.  Van  Buren,  referring  to  these 
cases  (loc.  cit.,  p.  558),  expresses  the  opinion 
that  the  operation  may  be  undertaken  with 
propriety  if  the  catgut  ligature  is  used.] 

3.  Brasdor's  operation  for  securing  the 
artery  on  the  distal  side  of  the  tumor  is 
applicable,  and  applicable  almost  exclu- 
sively, to  aneurisms  affecting  the  lower 
part  of  the  common  carotid  artery ;  in 
which,  from  the  equality  of-  the  radial 
pulse  on  the  two  sides,  the  distinct  limita- 
tion of  the  tumor,  the  freedom  from  oede- 
ma of  the  arm  and  hand,  and  the  absence 
of  murmur  in  the  aorta  or  subclavian, 
there  is  reason  to  believe  that  the  affec- 
tion is  confined  to  the  common  carotid. 
In  such  cases,  it  would  be  reasonable  to 
commence  the  treatment  by  applying 
digital  pressure  to  the  artery,  in  the  posi- 
tion in  which  it  is  intended  afterwards  to 
tie  it. 

4.  The  double  distal  ligature,  i.  e.,  the 
ligature  of  the  subclavian  and  carotid  for 
aneurism  of  the  innominate  artery,  has 
been  performed  in  a  few  cases,  of  which 
a  list  will  be  found  on  a  subsequent  page. 
As  far  as  the  experience  of  these  cases 
enables  one  to  judge,  it  appears  that  this 
operation  is  justifiable  in  favorable  cases 
of  aneurism  in  which  the  innominate  ar- 
tery is  believed  to  be  alone  implicated, 
and  in  which  the  main  symptoms  are 
those  of  pressure  on  the  trachea  and 
oesophagus. 

[Simultaneous  ligation  of  the   carotid 
and   subclavian  arteries  for   innominate 
aneurism  has  been  repeatedly  done  dur- 
ing the  last  ten  years,  and  with  a  certain 
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degree  of  success  ;  and  since  the  publica- 
tion of  this  essay  Mr.  Holmes  himself 
(Lancet,  1876,  i.,  p.  426),  as  well  as  other 
surgeons,  has  tied  the  left  carotid  for 
aneurism  of  the  arch  of  the  aorta  with 
marked  relief  of  symptoms.  He  says 
(Lancet,  1872,  ii.,  p.'326),  "With  respect 
to  the  ligature  of  the  left  carotid  for  aneu- 
rism of  the  arch  of  the  aorta,  I  have  no 
doubt  that  there  are  cases  in  which  it  is 
very  beneficial,  though  there  are  no  theo- 
retical grounds  for  believing  that  a  cure 
can  be  effected  by  this  operation.  .  .  . 
Nevertheless,  in  all  these  cases,  the  relief 
from  the  operation  was  so  marked  as 
completely  to  justify  the  course  pursued. 

"I  conclude  from  the  analogy  of  the 
other  cases  of  distal  impaction  which  I 
have  produced,  that  the  benefit  in  these 
instances  depends  upon  diminution  of  the 
size  of  the  tumor  consequent  upon  the 
obliteration  of  that  part  of  the  sac  which 
was  previously  distended  by  the  current 
of  blood  passing  into  the  left  carotid. 
The  operation,  therefore,  holds  out  defi- 
nite prospects  of  benefit  in  all  cases  in 
which  the  growth  of  the  tumor  can  be 
traced  upwards,  towards  the  trachea  on 
the  left  side,  and  by  parity  of  reasoning, 
the  distal  operation  on  the  right  side  is 
equally  indicated  when  the  growth  is  on 
the  opposite  side  of  the  windpipe." 

In  the  discussion  which  followed  the 
report  of  his  own  case  he  said  (Lancet, 
1876,  i.,  p.  427)  that  "whilst  he  believed 
that  ligature  of  the  carotid  or  innominate 
was  of  use  when  the  aneurism  was  ascend- 
ing along  them,  he  did  not  believe  there 
was  any  advantage  to  be  gained  from  liga- 
ture of  the  subclavian  in  its  third  part." 

In  two  cases  the  right  carotid  and  subcla- 
vian in  its  third  part  have  been  recently  tied 
for  aneurism  of  the  arch  of  the  aorta,  and  in 
one  case  for  the  same  affection  thought  to  in- 
volve the  innominate  also.  In  the  first  (Bar- 
well,  Med.-Chir.  Trans.,  vol.  Ixii.,  p.  393; 
and  Wyeth,  Am.  Journ.  Med.  Sci.,  January, 
1881,  p.  160)  the  patient  lived  for  fifteen 
months,  apparently  much  relieved  by  the 
operation  ;  and  at  the  autopsy  the  aneurism, 
position  not  stated,  was  found  filled  with 
laminated  coagulum.  In  the  second  (  bediard, 
Brit.  Med.  Journ.,  Dec.  4,  1880)  the  patient's 
condition  was  very  critical  for  a  few  days  af- 
ter the  operation,  but  he  recovered.  The 
symptoms  were  relieved  for  six  and  a  half 
months,  when  there  was  a  return  of  sharp 
pain  and  pulsation,  continuing  a  week  later, 
when  the  report  ends.  In  the  third  case 
(Wyeth,  loc.  cit.,  p.  156)  the  carotid  incision 
was  still  open  ten  weeks  after  the  operation, 
and  the  tumor  was  smaller  than  it  was  before 
the  operation,  but  larger  than  it  was  five  days 
after  it ;  relief  of  pain  seems  to  have  been  the 
main  benefit  obtained. 

Mr.  Barwell  (loc.  cit.)  bases  this  method  of 
treatment  upon  a  consideration  of  the  rela- 
tions between  different  portions  of  the  stream 
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in  the  ascending  aorta  and  the  orifices  of  the 
cervical  branches.  He  divides  the  wall  of 
the  ascending  aorta  into  two  districts,  "sepa- 
rated from  each  other  by  a  somewhat  curved 
line  running  from  the  outer  or  right  side  of 
the  aortic  opening  to  the  left  carotid  orifice. 
Thus  to  the  right  district  will  belong  the  right 
wall  of  the  ascending  aorta,  and  on  the  back 
and  front  wall  a  semilune,  one  of  whose  horns 
is  at  the  outer  valve,  the  other  at  the  left 
carotid  opening.  Any  operation  for  an  aneu- 
rism in  this  district  should  be  on  the  right 
vessels.  The  left  district  includes  the  left 
wall,  a  considerable  adjoining  space  on  the 
front  and  back  of  the  ascending  aorta,  and 
all  the  transverse  aorta  from  the  left  carotid 
opening."  For  aneurism  in  the  left  district 
he  would  tie  the  left  carotid.] 

In  the  sections  which  describe  the  treat- 
ment of  aneurism  by  manipulation,  by 
coagulating  injections,  and  by  galvano- 
puncture,  the  reader  will  find  sufficient 
data  to  guide  him  in  forming  an  opinion 
as  to  the  propriety  of  using  those  meas- 
ures in  airy  given  case  of  aneurism  in  the 
neck. 

Brasdor's  method  will  be  found  de- 
scribed on  a  subsequent  page,  together 
with  other  operations  on  the  common 
carotid  artery.  It  remains  only  to  de- 
scribe the  operations  on  the  first  part  of 
the  subclavian  and  on  the  innominate 
artery. 

In  order  to  secure  the  first  part  of  the 
right  subclavian  artery,  as  in  the  opera- 
tion on  the  innominate,  the  root  of  the 
carotid  is  to  be  exposed  and  traced  down 
to  the  bifurcation.  The  external  incisions 
and  superficial  dissection  are  therefore  the 
same  for  both  operations.  An  incision 
should  be  made  along  the  upper  border  of 
the  clavicle,  a  director  passed  under  the 
sternal  border  of  the  sterno-mastoid  mus- 
cle, and  the  whole  or  the  greater  part  of 
the  muscle  separated  from  the  sternum 
and  clavicle.  An  incision  should  also  be 
made  upwards  along  the  inner  edge  of  the 
muscle,  and  the  whole  flap  containing  the 
divided  muscle  should  be  reflected  out- 
wards. The  steruo-hyoid  and  sterno- 
thyroid muscles  now  come  into  view,  and 
may  be  drawn  aside  with  a  blunt  hook, 
or  cut  across.  This  will  expose  fully  the 
sheath  of  the  carotid  vessels — the  internal 
jugular  vein  on  this  side  inclining  away 
from  the  artery,  so  as  to  leave  an  interval 
in  which  the  pneumo-gastric  nerve  is  to 
be  found.  If  now  the  operator  desires  to 
secure  the  first  portion  of  the  subclavian, 
he  must  remember  that  the  only  part  of 
it  sufficiently  free  from  important  relations 
to  admit  of  the  operation  is  the  small  por- 
tion bounded  by  the  pneumo-gastric  nerve 
on  the  inner  side,  and  the  thyroid  axis 
with  the  phrenic  nerve  on  the  outer  side. 
The  former  nerve  therefore  is  to  be  taken 


as  the  guide  ;  and,  the  carotid  artery  hav- 
ing been  traced  down  to  the  bifurcation 
of  the  vessels,  the  subclavian  is  to  be  fol- 
lowed outwards  till  the  pneumo-gastric 
nerve  is  recognized  by  the  finger.  The 
ligature  will  then  be  most  readily  passed 
with  a  probe  curved  abruptly,  or  a  needle 
more  bent  than  usual,  introduced  from 
before  backwards. 

Ligature  of  the  left  subclavian  in  the 
first  part  of  its  course. — I  have  been 
favored,  by  the  kindness  of  Dr.  Lewis  A. 
Sayre,  of  New  York,  with  the  particulars 
of  the  case  in  which  Dr.  J.  Kearney  Rod- 
gers  of  that  city  tied  the  left  subclavian 
artery  within  the  scalenus  muscle.  The 
case  will  be  found  detailed  in  the  New 
York  Journal  of  Medicine  for  1846. 

The  patient  was  a  man  aged  42  ;  the  disease 
had  existed  for  four  months,  and  formed  a 
pulsating  tumor  the  size  of  a  small  hen's  egg, 
rising  about  two  inches  above  the  left  clavi- 
cle, extending  externally  to  the  outer  third 
of  the  bone,  and  internally  covered  by  the 
outer  edge  of  the  sterno-mastoid  muscle.  The 
cutaneous  veins  were  very  much  enlarged 
over  it.  He  was  troubled  with  severe  pain, 
preventing  sleep,  down  the  course  of  the 
nerves  of  the  brachial  plexus,  and  the  arm 
and  hand  were  cedematous.  The  pulse  was 
unaffected.  He  was  kept  under  treatment, 
chiefly  by  means  of  venesection  and  digitalis, 
for  a  month,  but  the  tumor  steadily  increased, 
and  the  man's  sufferings  were  so  acute  as  to 
render  him  anxious  to  submit  to  any  opera- 
tion, however  dangerous.  At  a  consultation, 
the  surgeons  present,  of  whom  Dr.  Mott  was 
one,  declined  to  recommend  the  operation, 
but  left  it  to  Dr.  Rodgers's  judgment,  who 
operated  on  October  14,  1845. 

He  thus  describes  the  operation  : — 

"An  incision  was  made  three  inches  and  a 
half  in  length  on  the  inner  edge  of  the  mas- 
toid, terminating  at  the  sternum,  and  di- 
viding the  integuments  and  platysma  my- 
oides. 

"  This  was  met  by  another  extending  along 
the  sternal  extremity  of  the  clavicle,  about 
two  and  a  half  inches.  This  last  incision 
divided  a  plexus  of  varicose  veins  passing,  in 
the  integuments  covering  the  clavicle,  to  the 
subclavian.  Free  bleeding  taking  place  from 
their  cut  and  patulous  extremities,  it  became 
necessary  to  check  it  by  ligature. 

"The  flap  of  integuments  and  platysma 
myoides  was  now  dissected  up,  and  the  lower 
end  of  the  mastoid  laid  bare  ;  a  director  was 
passed  under  this  muscle,  and  the  sternal 
portion  and  half  of  the  clavicular  divided  by 
the  bistoury.  This  muscle  was  now  turned 
up,  and  the  sterno-hyoideus  muscle,  the  omo- 
hyoideus,  and  the  deep-seated  jugular  vein 
were  seen  covered  by  the  fascia. 

"On  turning  xnp  the  mastoid,  a  portion  of 
the  aneurysmal  sac  strongly  pulsating  was 
brought  into  view,  overlapping  about  hall 
the  width  of  the  scalenus,  forming  now  the 
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outer  part  of  the  track  through  which  I  was 
to  pass  ;  showing  fearfully  one  of  the  dangers 
of  the  operation,  which,  from  my  previous  ex- 
aminations of  the  part,  I  had  of  course  an- 
ticipated. 

"The  fascia  being  divided  by  the  handle 
of  the  scalpel  and  the  lingers,  I  passed  in 
contact  with  the  deep  jugular  on  its  outer 
side  to  the  inner  edge  of  the  scalenus  anticus, 
intending,  for  the  purpose  of  avoiding  as 
much  as  possible  all  danger  to  the  thoracic 
duct,  to  reach  this  muscle  fully  half  an  inch 
above  the,  rib,  rather  than  at  its  insertion. 
I  now  felt  distinctly  the  phrenic  nerve  run- 
ning down  on  the  anterior  surface  of  the  sca- 
lenus, and  was  confident  that  I  should  be 
able  to  avoid  any  injury  to  it.  Having  at- 
tained the  inner  edge  of  the  scalenus  anticus 
by  pressing  downwards  with  the  finger,  I 
soon  discovered  the  rib,  and  after  some  little 
search  easily  found  the  subclavian  artery. 
By  pressing  it  against  the  rib,  all  pulsation 
ceased  in  the  tumor,  and  by  removing  the 
finger  pulsation  returned. 

"I  now  felt  that  great  care  was  necessary 
to  detach  the  artery,  and  avoid  danger  to  the 
pleura  and  thoracic  duct.  In  accomplishing 
this  part  of  the  operation,  I  at  first  tried  Sir 
Philip  Crampton's  instrument,  but  ascertain- 
ing that  I  could  better  carry  the  ligature 
around  the  artery,  and  bring  up  its  end,  by 
the  invention  of  Drs.  Parrish,  Hewson,  and 
Hartshorne,  of  Philadelphia  (long  since  given 
to  the  profession  by  them,  and  lately  claimed 
by  Mr.  L' Estrange,  of  Dublin),  I  accordingly 
adopted  that  instrument. 

"This  part  of  the  operation,  it  will  be 
imagined,  was  not  very  readily  accomplished. 
The  great  depth  of  the  vessel  (nearly  the 
length  of  my  finger)  and  narrowness  of  the 
wound,  prevented  a  very  easy  management 
of  instruments.  The  point  was  introduced 
under  the  artery,  and  soon  directed  upwards 
so  as  to  avoid  injury  to  the  pleura.  I  readily 
tied  the  ligature,  and  tightened  it  with  the 
forefinger  in  the  bottom  of  the  wound.  All 
pulsation  immediately  ceased  in  the  aneurism 
and  the  arteries  of  the  extremity. 

"The  patient  complained  of  no  pain  or  un- 
usual feeling  in  the  head,  as  might  have  been 
expected  from  so  suddenly  changing  the  cur- 
rent of  so  large  a  quantity  of  blood." 

He  went  on  well,  with  the  exception  of  a 
slight  erysipelatous  attack,  until  the  tenth 
day  (October  23),  when  a  cough  came  on,  and 
he  complained  of  flashes  of  light  before  his 
eyes  ;  the  left  pupil  was  noted  as  being  con- 
tracted ;  and  on  the  following  day  ptosis  came 
on  on  that  side.  Secondary  hemorrhage  com- 
menced on  the  thirteenth  day,  and  proved 
fatal  on  the  fifteenth. 

Post-mortem  examination,  eighteen  hours  after 
death. — The  wound  was  filled  with  coagula 
and  sponge,  which  had  been  introduced  for 
the  purpose  of  making  pressure.  The  blood 
was  already  in  a  state  of  partial  decomposi- 
tion. 

The  dissection  was  carefully  performed, 
exposing  the  different  layers  of  the  muscles. 


The  lower  incisions  made  at  the  operation 
were  found  to  include  three-fourths  of  the 
mastoid,  leaving  a  small  portion  of  the  cla- 
vicular portion  undivided. 

Below  this  the  aneurismal  sac  and  the  sca- 
lenus anticus  formed  the  outer  and  posterior 
wall  of  the  wound.  The  inner  wall  was 
formed  of  condensed  cellular  tissue  covering 
the  carotid  artery,  jugular  vein,  thoracic 
duct,  and  the  edges  of  the  thyroid  muscle. 

At  the  bottom  was  the  subclavian  artery, 
completely  divided  by  the  ligature,  which 
was  found  free  in  the  coagula.  The  cellular 
tissue  of  all  the  parts  around  the  wound  was 
condensed  by  adhesive  inflammation,  render- 
ing the  dissection  exceedingly  tedious  and 
difficult.  The  jugular  vein,  which  skirted 
the  inner  wall  of  the  wound,  was  obliterated 
and  filled  with  fibrinous  coagula. 

Opposite  the  track  of  the  ligature  the  vein 
was  contracted  to  a  cord,  and  impervious  as 
far  as  its  junction  with  the  subclavian.  The 
vena  innominata  and  subclavian  were  nor- 
mal. 

The  pleura  at  the  bottom  of  the  wound 
presented  a  large  irregular  lacerated  open- 
ing, communicating  from  the  wound  with  the 
left  pleural  cavity,  which  was  filled  with  co- 
|  agulated  blood.  This  formed  one  large  uni- 
|  form  coagulum,  and  had  every  appearance  of 
j  being  of  rapid  and  recent  formation ;  the 
membrane  around  was  thickened.  On  ex- 
posing and  tracing  the  subclavian  artery,  it 
was  found  that  the  ligature  had  been  applied 
about  one  and  a  quarter  inches  from  its  origin 
at  the  aorta,  and  immediately  at  the  root  of 
the  vertebral,  on  its  cardiac  side.  The  artery 
had  been  completely  divided  by  the  ligature, 
which,  as  mentioned  above,  was  found  loose 
in  the  wound.  The  stump  of  the  subclavian, 
between  the  aorta  and  ligature,  presented 
the  appearance  of  a  round  solid  cord,  about 
an  inch  and  a  quarter  long,  and  impervious 
to  liquids  and  air. 

The  external  coat  of  the  stump  was  thick- 
ened and  adherent  near  the  ligature  to  the 
surrounding  tissues,  by  adhesive  inflamma- 
tion. On  laying  open  the  vessel  longitudi- 
nally, it  was  found  that  a  firm  fibrinous  co- 
agulum occupied  the  vessel,  and  was  adherent 
firmly  to  its  inner  coat  for  three-quarters  of 
an  inch  ;  near  the  aorta,  the  coagulum  was 
softer.  The  coats  of  the  vessel  were  moderately 
thickened,  and  presented  a  small  patch  of 
atheromatous  deposit  about  the  third  of  an 
inch  from  the  tied  end.  Around  this  deposit 
the  adhesion  seemed  as  perfect  as  at  any 
other  part. 

Beyond  the  ligature  the  artery  presented  a 
different  appearance.  No  plug  other  than  a 
soft  coagulum  of  blood  occupied  its  cavity, 
and  it  presented  much  less  evidence  of  adhe- 
sive inflammatory  process  in  its  coats.  The 
vertebral  was  given  off  immediately  at  the 
point  of  ligature,  and  was  open,  containing  a 
thin  blood  coagulum  like  the  one  in  the  sub- 
clavian. These  were  drawn  out  with  ease, 
and  evidently  had  formed  during  the  last 
moments  of  life. 

About  one-third  of  an  inch  from  the  verte- 
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bral  was  the  internal  mammary.  These  ves- 
sels were  all  patulous  and  healthy.  About 
half  an  inch  from  the  thyroid  axis  commenced 
the  dilatation  of  the  artery  to  form  the  aneu- 
rismal  sac. 

This  tumor  was  about  the  size  of  a  small 
orange,  and  had  involved  in  its  growth  part 
of  the  scalenus  anticus,  the  cervical  nerves 
going  to  form  the  cervical  plexus,  the  sur- 
rounding cellular  tissue,  and  the  glands.  The 
aneurism  was  completely  blocked  up  with  co- 
agula,  and  the  axillary  artery,  which  emerged 
from  its  distal  side,  was  plugged  with  a  fibrin- 
ous clot  exactly  similar  to  the  one  in  the 
stump  of  the  subclavian,  though  perhaps  not 
so  perfect.  It  appeared  sufficiently  so,  how- 
ever, to  obliterate  entirely  the  calibre  of  the 
vessel.  The  plug  extended  some  distance 
down  the  axillary  artery. 

The  thoracic  duct,  which  had  been  injected 
with  wax  from  the  abdomen,  was  found  un- 
injured. The  aorta  was  thickened,  and  its 
coats  irregular  from  a  considerable  deposit  of 
atheromatous  matter  in  its  tissues. 

The  heart  was  somewhat  larger  than  natu- 
ral, but  apparently  sound.  The  other  organs 
were  not  examined. 

Dr.  Rodgers's  observations  on  this  most 
interesting  and  important  case  are  well 
worthy  of  perusal.  They  are  as  fol- 
lows : — 

"Although  a  decided  majority  of  the  con- 
sultation agreed  as  to  the  propriety  of  the 
operation  of  securing  the  artery  for  aneurism, 
still,  as  my  colleagues  kindly  left  it  with  me 
to  decide  whether  it  should  be  undertaken,  I 
felt  it  incumbent  on  me  to  investigate  the 
subject  with  great  care,  and  accordingly  gave 
it  my  most  sedulous  attention.  I  was  the 
more  anxious,  because,  in  the  only  case  in 
which  the  attempt  had  been  made  by  Sir 
Astley  Cooper,  in  1809,  that  eminent  surgeon 
failed  to  secure  the  vessel,  and  is  said  to 
have  entertained  apprehensions  that  he  had 
wounded  the  thoracic  duct. 

"  I  had  always  considered  it  as  a  perfectly 
justifiable  operation,  and  one  that  a  careful 
surgeon  conversant  with  anatomy  could  ac- 
complish, if  the  tumor  were  of  moderate  size. 

"The  want  of  success  in  the  four  or  five 
operations  on  the  right  subclavian  in  its  first 
stage  did  not  discourage  me,  nor  did  they 
alter  my  opinion. 

"The  difference  in  the  anatomy  of  the  right 
and  left  arteries  was  so  very  great  that  I  did 
not  consider  it  fair  to  argue  that  a  similar 
result  was  to  follow  on  the  left  side. 

"The  greater  depth  of  the  left,  indeed, 
rendered  the  operation  more  formidable  ;  but, 
if  accomplished,  not  less  likely  to  succeed. 

"The  point  where,  the  ligature  must  neces- 
sarily be  applied  on  the  right  side  is  but  a 
quarter  or  at  most  half  an  inch  from  the  in- 
nominata  and  the  coming  off  of  the  carotid, 
so  that  it  could  scarcely  be  expected  that 
a  coagulum  would  form  sufficiently  firm  to 
adhere  to  the  vessel,  and  resist  the  force  of 
the  heart's  action.  Besides,  too,  the  greater 
force   of  the    circulation   on   the   right   side 


was  additionally  unfavorable  to  success  on 
that  vessel,  and,  therefore,  is  an  additional 
reason  for  distrusting  an  argument  drawn 
from  a  parallel  between  the  two. 

"In  examining  anatomical  and  surgical 
authorities,  I  found  the  opinion  prevalent 
among  almost  all  British  authors  that  the 
operation  on  the  left  side  was  '  impractica- 
ble.' 

"  Colles,  the  eminent  Irish  surgeon  who 
first  tied  the  right  subclavian  in  its  first 
stage,  says:  'This  operation,  difficult  on  the 
right,  must  be  deemed  impracticable  on  the 
left  subclavian.  For  the  great  depth  from 
the  surface  at  which  this  vessel  is  placed, 
the  direct  course  which  it  runs  in  ascending 
to  the  top  of  the  pleura,  the  sudden  descent 
which  it  makes  from  this  to  sink  under  the 
protection  of  the  clavicle,  and  the  danger  of 
including  in  the  same  ligature  the  eighth 
pair  of  nerves,  the  internal  jugular  vein,  or 
the  carotid,  which  all  run  close  to  and  nearly 
parallel  with  this  artery — these  all  constitute 
such  a  combination  of  difficulties  as  must  de- 
ter the  most  enterprising  surgeon  from  under- 
taking this  operation  on  the  left  side.'  Edin- 
burgh Med.  and  Surg.  Journal,  Jan.  7,  1815, 
p.  23. 

"Harrison,1  Flood,2  Guthrie,3  and  Quain4 
all  coincide  in  this  opinion. 

"  The  opinions  of  those  eminent  anatomists 
and  surgeons  being  so  decidedly  against  the 
possibility  of  the  operation,  it  was  only  left 
for  me  to  examine  with  great  care  the  surgi- 
cal anatomy  of  this  vessel. 

"Having  had  the  thoracic  duct  injected 
with  wax,  I  repeatedly  dissected  the  parts 
concerned,  and  operated  in  every  way  that 
suggested  itself  to  me  as  likelyto  present  any 
advantage. 

"My  opinion  of  its  feasibility  was  thus 
confirmed,  and  having  never  entertained  any 
doubts  of  its  propriety,  I  accordingly  under- 
took it. 

"  I  regret,  indeed,  deeply,  the  death  of  my 
patient;  but  the  appearances  presented  on 
examination  after  death  have  only  strength- 
ened the  opinion  I  had  previously  formed, 
and  have  encouraged  me  to  undertake  it, 
with  some  slight  variations,  should  another 
case  ever  present  itself. 

"It  has  often  happened  with  important 
operations  that  many  of  the  first  cases  have 
been  unsuccessful,  while  the  carefully  noted 
observations  made  on  dissection  have  led  to 
different  modes  of  operating,  and  more  uni- 
form success. 

' '  Previously  to  the  performance  of  this 
operation,  many  entertained  doubts  whether 
the  force  of  the  circulation  so  near  the  heart 
in  so  large  a  vessel  would  not  prevent  the 
formation  of  a  coagulum,  and  of  course  inter- 


1  On  the  Anatomy  of  the  Arteries,  vol.  i., 
p,  125.     Dublin,  18*33. 

2  The  Surgical  Anatomy  of  the  Arteries,  p. 
84.     London,  1839. 

3  On  the  Diseases  and  Injuries  of  the  Ar- 
teries, etc.,  p.  396.     London,  1830. 

4  Anatomy,  3d  edition,  p.  492.     London. 
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fere  with  the  obliteration  of  the  vessel.  These 
doubts  have  now  been  removed,  and  I  con- 
sider that  all  reasonable  objections  fall  with 
them,  except  those  arising  from  the  anatomy. 

"Danger  to  the  thoracic  duct  and  pleura 
are,  in  my  opinion,  the  most  serious  of  these  ; 
for,  with  ordinary  coolness  and  care,  there 
will  be  little  danger  of  including  the  pneumo- 
gastric  and  phrenic  nerves,  or  carotid  artery, 
in  the  ligature.  The  veins  may  be  lacerated 
by  great  roughness,  but  can  scarcely  be  in- 
cluded. 

"The  thoracic  duct,  I  think,  can  almost 
always  be  avoided  by  reaching  the  inner  edge 
of  the  scalenus  half  or  three-quarters  of  an 
inch  above  its  insertion,  and  then  pressing 
the  finger  down  towards  the  rib.  The  duct 
is  thus  kept  out  of  the  way  of  laceration  by 
the  finger,  and  afterwards  by  the  aneurismal 
needle.  I  am  aware  that  this  duct  varies  in 
its  course,  but  this  direction  I  am  confident 
will  usually  secure  its  safety.  By  adopting 
it  in  the  many  times  I  operated  and  dissected 
the  parts  in  the  dead  body,  it  was  uninjured. 

"The  artery  lies  in  contact  with  the  pleura, 
the  laceration  of  which  might  be  attended 
with  very  distressing  and  dangerous  conse- 
quences. 

"A  careful  introduction  of  the  aneurismal 
needle,  and  soon  turning  up  its  point,  will 
usually  secure  the  safety  of  this  membrane. 
In  none  of  my  operations  on  the  dead  body, 
where  it  was  performed  in  this  way,  was  it 
injured. 

"The  hemorrhage  in  this  case  came  from 
the  distal  end  of  the  artery,  and  the  very  free 
and  direct  anastomosis  of  the  internal  carotid 
at  the  base  of  the  brain  with  the  vertebral, 
induce  me  to  think  that  it  was  the  latter  ves- 
sel which  transmitted  the  blood.  Some,  in- 
deed, may  have  come  through  the  thyroid 
axis,  but  I  consider  the  former  mode  more 
direct. 

"  Should  this  operation  be  repeated,  I  would 
suggest  securing  the  vertebral,  and  if  possible 
the  thyroid  axis,  by  ligature. 

"The  difficulties  are  indeed  thus  increased, 
but  not  insurmountable." 

I  have  had  the  greatest  pleasure  in  lay- 
ing the  history  of  this  case  (which  is  too 
little  known  in  England)  before  the  readers 
of  this  work.  Whether  it  justifies  the 
operation  in  any  given  case  must  still  be 
a  matter  of  individual  opinion.  It  cer- 
tainly shows  the  opinion  ordinarily  enter- 
tained of  the  impracticability  of  the  ope- 
ration to  be  erroneous  ;  but  we  cannot 
avoid  seeing  that  the  difficulties,  and  even 
the  anatomical  clangers  of  the  operation 
(terrible  and  almost  insurmountable  as 
these  latter  are1)  do  not  exhaust  the  ob- 


1  In  this  very  case,  if  I  read  the  account 
right,  the  probability  is  that  the  pleura  was 
opened  during  life.  It  is  true  the  pleura  has 
been  known  to  have  been  opened  in  opera- 
tions on  the  subclavian  arteries  in  cases 
which  have  nevertheless  proved  successful 
(vide  p.  4Uo). 


jections  to  the  proceeding.  For  in  this,  as 
in  all  previous  cases  w.iich  survived  those 
clangers,  the  cause  of  death  has  been 
secondary  hemorrhage.  Dr.  Eoclgers's 
suggestion  of  tying  the  large  branches 
which  come  off  near  the  distal  side  of  the 
ligature,  is  eminently  worthy  of  trial. 
Still  more  is  it  to  be  hoped  that  some 
method  may  be  found  for  obliterating 
arteries  without  dividing  them.  If  the 
latter  desideratum  could  be  realized,  I 
should  expect  the  ligature  of  these  great 
arteries  (innominate,  first  part  of  subcla- 
vian, are  possibly  abdominal  aorta)  to 
take  its  place  among  the  recognized  and 
successful  operations  of  modern  surgery. 

If  the  innominate  is  to  be  tied,  the  op- 
erator must  follow  clown  the  line  of  the 
carotid  artery  into  the  thorax,  when  he 
will  find  the  end  of  the  vessel  behind  the 
sterno-clavicular  joint,  and  must  get  the 
ligature  round  it  as  best  he  can — perhaps 
the  most  difficult  part  of  the  whole  opera- 
tion, since  great  veins  lie  close  to  the 
artery,  the  slightest  wound  of  which  may 
give  rise  to  fatal  hemorrhage,  and  the 
parts  are  probably  quite  out  of  sight. 

On  the  dead  subject,  the  innominate 
may  be  reached  without  any  such  exten- 
sive dissection,  by  exposing  the  root  of 
the  trachea  with  a  sufficient  incision,  and 
running  the  finger  down  it  into  the  thorax, 
where  the  artery  will  be  felt  crossing  the 
air-tube  obliqueby  ;  but  in  the  living  body 
I  should  think  the  greater  freedom  and 
better  view  of  the  parts  obtained  by  the 
division  of  the  muscles  at  the  coot  of  the 
neck  would  render  the  operation  above 
described  preferable.1 

The  innominate  has  also  been  reached 
from  the  front,  by  removing  the  end  of 
the  sternum  and  the  sternal  end  of  the 
clavicle.  Two  cases  were  operated  on 
after  this  manner  by  Dr.  Cooper,  of  San 
Francisco,2  the  aneurism  affecting  in  both 
cases  the  carotid  and  subclavian  arteries, 
while  in  one  at  least  the  end  of  the  in- 
nominate itself  was  diseased.  The  first 
patient  died  a  few  days  after  the  opera- 
tion, his  death  being  hastened,  it  is  said, 
by  disease  of  one  kidney.  In  the  second 
case  hemorrhage  had  occurred,  but  the 
patient  was  going  on  well,  when  he  tore 
off  the   bandages  from   his  wound,  with 


'  It  is  usual  in  speaking  of  the  ligature  of 
the  innominate  artery  to  describe  various 
contrivances  for  carrying  a  ligature  round  it. 
I  have  not  found  on  the  dead  subject  that 
they  are  superior  to  the  simple  aneurism- 
needle,  nor  have!  I  seen  any  case  in  which 
they  have  been  used  on  the  living.  Mr.  Syme, 
in  speaking  of  the  ligature  of  the  common 
iliac  artery,  says  that,  in  his  judgment,  "  the 
simplest  form  of  needle  is  the  best."  (Obs.  in 
Clinical  Surgery,  p.  169.) 

2  Arner.  Journ.  of  Med.  So.,  Oct.,  1859. 
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the  intention  of  destroying  himself,  and 
perished  of  hemorrhage  on  the  thirty- 
fourth  day.1 

The  innominate  artery  has  now  been  tied 
more  than  a  dozen  times.  Mr.  Eriehsen  tabu- 
lates thirteen  cases,  including  the  last  pub- 
lished case  under  the  care  of  Smyth.  M.  Le 
Fort,2  who  omits  one  of  Mr.  Erichsen's  cases, 
adds  two  others  said  to  have  been  operated 
on  by  Bujalsky,  which  Mr.  Eriehsen  discred- 
its. There  is  likewise  another  operation 
which  is  said  to  have  been  performed  by  Pi- 
rogoff,  and  all  these  cases  are  received  by  Dr. 
Pilz.  If  we  received  all  these  as  authentic, 
we  should  have  sixteen  or  seventeen  opera- 
tions— one  of  which  only  proved  successful. 
In  that  case3  the  innominate  and  carotid  were 
tied  simultaneously  by  Dr.  Smyth,  of  New 
Orleans,  for  subclavian  aneurism,  referred  to 
an  injury  received  about  three  months  before. 
Secondary  hemorrhage  occurred  fourteen  days 
afterwards.  The  wound  was  then  plugged 
with  small  shot  and  the  ligature  on  the  in- 
nominate was  "pulled  away,  even  against 
some  resistance."  The  tendency  to  hemor- 
rhage was  kept  in  check  for  more  than  a 
month  by  the  compression  of  the  shot,  when 
it  recurred  with  great  violence.  The  verte- 
bral artery  was  then  tied.  This  was  followed 
by  marked  decrease  in  the  circulation  of  the 
arm,  and  the  brachial  artery  became  occluded. 
The  radial  pulse,  however,  returned  after  a 
few  days.  All  went  well  after  this  last  ope- 
ration, and  tiie  patient  at  the  date  of  the  re- 
port (four  months  after  operation)  was  per- 
fectly well,  except  that  he  had  not  completely 
regained  the  use  of  his  arm. 

In  four  cases  the  artery  has  been  exposed, 
but  found  so  diseased  that  the  operator  has 
not  dared  to  tie  it.  In  one  of  these  cases 
(Porter's)  the  disease  afterwards  underwent 
a  spontaneous  cure. 

A  case  is  reported  in  vol.  xix.  of  the  Bul- 
letin de  l'Academie  Imp.  de  Med.,  p.  454,  in 
which  M.  Peixoto,  of  Brazil,  is  said  to  have 
tied  the  innominate  with  a  "ligature  d'at- 
tente,"  removed  on  the  twelfth  day,  for  hem- 
orrhage from  an  erectile  tumor  of  the  ear, 
coming  on  before  the  separation  of  a  ligature 
which  had  been  placed  on  the  common  caro- 
tid. The  patient  recovered  completely.  There 
is  no  proof,  however  (as  M.  Velpeau,  the  re- 
porter for  the  Academy,  observes),  either  that 
the  innominate  was  really  tied  in  this  case, 
since  the  ligature  might  have  been  placed  un- 
der the  root  of  the  carotid,  or  if  tied,  that  it 
was  obliterated. 

A  case  should  also  be  referred  to,  under  the 
care  of  Dr.  Porter,  of  Dublin,4  in  which  acu- 
pressure was  used  to  the  axillary  artery,  and 
followed  by  pressure  on  the  innominate,  by 


1  Eriehsen,  Science  and  Art  of  Surgery,  ii., 
118. 

2  New  Syd.  Soc.  Biennial  Retrospect  for 
1865-6,  p.  351. 

s  New  Syd.  Soc.  Biennial  Retrospect  for 
1865-6,  p.  346 ;  from  the  New  Orleans  Med. 
Record. 

1  Dublin  Quarterly  Journal,  Nov.,  1867. 


means  of  a  screw  instrument  with  two  blades, 
one  blade  resembling  an  ordinary  aneurism- 
needle,  and  the  other  blade  made  to  screw 
down  on  to  the  former.  This  was  kept  for 
three  days  under  the  artery,  and  then  re- 
moved. Pulsation  immediately  returned  in 
the  tumor,  which  soon  afterwards  burst,  and 
the  patient  died. 

The  operation  on  the  first  part  of  the 
subclavian  has  been  hitherto  uniformly 
fatal.  Eleven  cases  are  on  record  ;'  the 
cause  of  death  was  hemorrhage  in  every 
case  which  survived  long  enough.  In  one 
(Mr.  Partridge's)  the  patient  died  on  the 
fourth  day  from  pleurisy  and  pericarditis. 
If  the  surgeon  should  trust  himself  to 
perform  this  operation,  it  would  undoubt- 
edly be  his  duty,  remembering  Dr.  Smyth's 
and  Mr.  Liston's  cases,  to  endeavor  to 
guard  his  patient  from  secondary  hemor- 
rhage by  tying  the  carotid  and  vertebral 
at  the  same  time.  But  it  must  always 
remain  in  the  highest  degree  doubtful 
whether  such  an  operation  would  not  be 
more  dangerous  even  than  the  disease  it 
is  intended  to  cure.  Sir  W.  Fergusson 
has  proposed  to  treat  aneurism  at  the 
root  of  the  neck  which  resists  less  heroic 
measures,  by  amputating  at  the  shoulder- 
joint,  trusting  that  the  (distal)  ligature  of 
the  axillary  artery  on  the  face  of  the 
stump  would  cure  the  aneurism  now  that 
the  limb  is  removed,  and  so  no  need 
exists  for  a  collateral  circulation.  The 
only  published  case  in  which  this  opera- 
tion has  been  tried  is  Mr.  Spence's,  which 
is  added  to  Mr.  Poland's  paper  on  indirect 
digital  compression  for  the  cure  of  sub- 
clavian aneurism  (Med. -Chir.  Trans.,  vol. 
lii.,  p.  306).  In  that  case  the  limb  was 
threatened  with  gangrene,  which  made 
the  indication  for  amputation  more  plain 
than  it  would  have  been  in  any  ordinary 
case.  The  patient  survived  the  operation 
about  four  years  ;  the  cause  of  death  was 
not  exactly  known,  but  it  appears  to  have 
been  due  to  the  growth  of  the  aneurism. 
The  latter  was  of  the  tubular  variety.  It 
diminished  in  size  after  the  amputation, 
but  there  was  no  proof  of  any  coagula* 
tion  of  its  contents.  The  operation  must 
be  a  most  dangerous  one  to  a  patient 
laboring  under  disease  of  the  great  ves- 
sels, and  the  cure  of  the  disease  by  it 
highly  doubtful. 

[In  November,  1878,  Mr.  C.  Heath  ampu- 
tated at  the  shoulder-joint  for  an  aneurism  of 
the  third  portion  of  the  left  subclavian.  No 
apparent  benefit  resulted,  and  two  months  af- 
terwards he  inserted  needles  into  the  sac.  (See 
p.  378.)  In  the  discussion  that  followed  the 
report  of  the  case  in  the  Med.-Chir.  Society 
(Lancet,  1880,  L,  p.  168).  it  was  stated  that 
amputation  at  the  shoulder  had  been  done 
four  times  for  this  disease,  with  apparent  bene- 

1  Eriehsen,  op.  cit.,  h.,  122. 
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fit  in  only  one  case,  that  of  Mr.  Spence's 
above-mentioned.  Since  then  it  has  been  done 
once,  together  with  ligature  of  the  carotid,  for 
aneurism  of  the  right  subclavian,  probably  in- 
volving the  innominate,  by  Mr.  Rose,  at  the 
Royal  Free  Hospital.  (Brit.  Med.  Journal, 
1880,  i.,  p.  924.)  The  operation  was  done 
antiseptically,  and  three  weeks  afterwards  it 
is  reported  that  the  carotid  wound  was  healed, 
the  amputation  wound  almost  healed,  the 
aneurism  reduced  to  one-third  its  original  size, 
and  the  patient  free  from  pain.  A  report  of 
the  subsequent  history  of  the  case  was  prom- 
ised, but  I  have  not  been  able  to  find  it.] 

In  one  case  (referred  to  on  p.  402,  note), 
subclavian  aneurism  has  been  successfully 
treated  by  digital  pressure  above  the 
tumor,  but  there  were  peculiar  anatomi- 
cal conditions  in  that  case  which  cannot 
be  expected  to  be  again  met  with. 

[Dr.  Warren  Skme  (New  Orleans  Med.  and 
Surg.  Journal,  July,  1875,  quoted  by  Prof. 
Van  Buren,  loc.  cit.,  p.  554)  cured  a  traumatic 
aneurism  of  the  second  portion  of  the  left  sub- 
clavian by  distal  digital  pressure  applied  to 
the  third  portion  of  the  artery  for  39  hours. 
At  the  expiration  of  that  time  the  tumor  had 
diminished  one-half  in  size,  was  much  harder, 
and  its  pulsation  feebler.  It  continued  to 
diminish,  and  in  9  months  all  pulsation  had 
disappeared.  In  May,  1876,  nearly  two  years 
after  the  operation,  the  tumor  was  reduced  to 
a  pulseless,  barely  recognizable  lump.] 

Ligature  of  the  vertebral  artery  was  per- 
formed by  Dr.  Smyth,  of  New  Orleans,  for 
secondary  hemorrhage,  in  the  case  of  lig- 
ature of  the  innominate  and  carotid  above 
mentioned.  The  operation  is  performed 
in  the  following  manner  : — ' 

The  head  of  the  patient  being  thrown  back- 
wards and  turned  slightly  to  the  left,  an  in- 
cision two  inches  long  was  made  from  a  little 
above  the  clavicle  along  the  posterior  border 
of  the  sterno-mastoid  muscle.  The  edge  of 
this  muscle  having  been  exposed  and  drawn 
aside,  the  prominent  anterior  tubercle  of  the 
transverse  process  of  the  sixth  cervical  verte- 
bra was  readily  felt,  and  taken  for  a  guide — 
the  artery  lying  vertically  below  it.  A  layer 
of  tascia  was  divided,  some  loose  cellular  tis- 
sue with  lymphatics  and  the  ascending  cer- 
vical artery  were  pulled  to  the  inner  side ; 
the  scalenus  anticus  and  longus  colli  muscle 
Were  separated  from  each  other  close  below 
their  insertion  into  the  tubercle,  when  the 
artery  and  vein  became  visible.  The  vein 
was  drawn  to  the  outer  side  (a  point  of  im- 
portance, according  to  Dr.  Smyth),  and  the 
needle  was  passed  round  the  artery  from  with- 
out inwards.  Dr.  Smyth  remarks  that  when 
the  artery  enters  the  foramen  in  the  fifth 
transverse  process,  it  is  more  readily  found. 
In  one  case  which  he  dissected  he  found  it 
entering  the  foramen  of  the  seventh  vertebra. 

1  This  method  of  operating  will  be  found 
described  in  Mott's  Velpeau,  vol.  ii.,  p.  229. 


In  Dr.  Smyth's  case  the  operation  was  much 
facilitated  by  the  empty  condition  of  the  ves- 
sels consequent  on  the  previous  hemorrhage. 

Dr.  Parker,  of  New  York,  also  tied  the  ver- 
tebral artery  simultaneously  with  the  carotid 
and  subclavian  (its  first  part)  in  a  case  of 
subclavian  aneurism.  The  patient  died  of 
hemorrhage,  and  on  post-mortem  examina- 
tion it  was  found  that  both  the  central  end  of 
the  subclavian  and  that  of  the  vertebral  were 
opened  by  ulceration.1 

[In  his  Lectures  (Lancet,  1873,  ii.,  p.  105), 
Mr.  Holmes  says  that  while  no  case  of  spon- 
taneous aneurism  of  the  vertebral  artery  in 
the  neck  has  been  reported,  yet  there  are  12 
cases  on  record  of  wound  or  traumatic  aneu- 
rism of  that  vessel,  in  each  of  which  an  erro- 
neous diagnosis  was  made  as  to  the  artery 
involved,  and  in  10  of  which  the  carotid  was 
tied  with  a  fatal  result.  In  the  remaining  2 
the  carotid  was  exposed,  but  the  ligature  was 
not  tightened  because  it  was  found  that  pres- 
sure upon  the  artery  did  not  arrest  pulsation 
in  the  tumor  :  in  one  of  these  two  the  patient 
died  from  hemorrhage,  in  the  other  spontane- 
ous cure,  aided  only  by  the  application  of 
cold,  took  place.  The  cessation  of  pulsation 
was  preceded  by  very  severe  pain. 

After  discussion  of  the  means  by  which  this 
error  in  diagnosis  may  be  avoided,  and  of  the 
proper  treatment  to  be  pursued,  Mr.  Holmes 
states  the  following  conclusions  : — 

"  1.  A  traumatic  aneurism  may  be  taken 
to  be  vertebral  when  it  is  situated  in  the 
course  of  that  vessel,  and  when  its  pulsations 
are  not  commanded  by  compression  of  the 
lower  part  of  the  common  carotid. 

"  2.  When  a  traumatic  aneurism  is  situated 
as  above,  and  its  pulsations  are  commanded, 
however  completely,  by  pressure  on  the  com- 
mon carotid  low  in  the  neck,  it  ought  not  to 
be  treated  as  being  carotid,  or  as  affecting  a 
branch  of  the  carotid,  unless  it  is  clearly 
proved  that  its  pulsations  are  stopped  by 
pressure  applied  above  the  level  at  which  the 
vertebral  ceases  to  be  compressible — i.  e., 
above  Chassaignac's  '  carotid  tubercle'  (the 
anterior  tubercle  of  the  transverse  process  of 
the  6th  cervical  vertebra). 

"3.  An  aneurism  diagnosed  as  vertebral 
may  be  treated  by  compression  (gradual  or 
rapid,  as  the  case  demands)  of  the  root  of  the 
vertebral  artery  in  the  neck,  if  this  is  found 
feasible. 

"4.  If  indirect  compression  will  not  stop  the 
pulsation,  or  if  it  cannot  be  borne,  the  tumor 
should  be  subjected  to  direct  compression, 
and  refrigeration,  to  which  internal  remedies 
may  be  added  ;  and  possibly  the  subcutaneous 
injection  of  ergotine  may  be  of  use."  (Quite 
recently  Mr.  Holmes  said*  (Brit.  Med.  Journal, 
1880,  i.,  p.  205)  that  he  had  tried  the  injection 
of  ergotine  six  or  eight  times,  and  had  found 
it  useless.) 

"  5.  If  these  means  fail,  and  the  tumor  ap- 
pears likely  to  burst,  or  if  it  has  burst,  the 
sac  should  be  opened  with  due  precaution, 


1  Am.    Med.    Times,   March  5,  1884;  Am. 
Journ.  Med.  Sc,  1864,  p.  562. 
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and   an    attempt   made   to   tie   or    plug  the 
■wounded  artery. 

"  ti.  A  wound  known  or  suspected  to  be  of 
the  vertebral  artery  should  be  treated  either 
by  direct  pressure  or  by  ligature  of  the  ves- 
sel in  the  wound."] 

Brasdor's  Method  of  Treating 
aneurism. 

Brasdor  was,  it  is  said,  the  first  to  pro- 
pose the  operation  which  has  ever  since 
gone  by  his  name,  viz.,  the  ligature  of  an 
artery  affected  by  aneurism  on  the  distal 
side  of  the  tumor,  or  that  farthest  from 
the  heart,  instead  of  the  usual  plan  of  ty- 
ing it  between  the  heart  and  the  tumor. 
Brasdor,  however,  has  left  no  written  ac- 
count of  his  proposition,  nor  did  he  ever 
put  it  in  practice.  It  was  renewed  by 
Desault,  and  he  has  left  us  a  notice  of  it 
in  his  works. '  The  first  person  to  act  upon 
the  suggestion  was  Descnamps,  in  a  case  of 
femoral  aneurism  ;  but  his  operation  was 
undertaken  on  such  mistaken  principles, 
and  was  conducted  so  unsuccessfully,  that 
little  use  can  be  made  of  it.  Sir  Astle}' 
Cooper'2  tied  the  femoral  artery  below  an 
aneurism  in  the  groin,  which  appeared  to 
him  to  have  extended  so  far  up  as  to  ren- 
der the  application  of  a  ligature  above  the 
tumor  impracticable.  It  seems,  however, 
from  the  terms  in  which  this  operation  is 
spoken  of,  that  it  was  only  intended  as 
a  temporary  expedient,  and  that  Sir  A. 
Cooper  expected  from  it  merely  such  a 
diminution  in  the  size  of  the  tumor  as 
would  render  it  afterwards  possible  to 
apply  a  ligature  in  the  ordinaiy  way.  In 
this  he  was  disappointed,  for  the  tumor 
continued  to  extend  upwards,  and  burst 
under  the  peritoneum. 

With  the  resources  that  modern  sur- 
gery possesses,  and,  it  may  be  added, 
with  the  knowledge  we  now  possess  of 
the  very  grave  dangers  attending  on  liga- 
ture of  the  large  vessels,  such  operations 
as  those  above  alluded  to  would  be  uni- 
versally repudiated.  There  is  no  such 
reasonable  probability  of  curing  an  aneu- 
rism of  any  large  artery  of  the  limbs  by 
distal  ligature  as  would  justify  a  surgeon 
in  exposing  his  patient  to  the  risk  of  the 
operation. 

There  is,  however,  one  situation  in 
which  the  operation  has  been  successfully 
performed,  and  in  which  it  will  be  per- 
fectly justifiable  to  repeat  it,  at  least  until 
some  more  certain  and.  safe  means  of  cure 

1  (Euvres  chir.,  vol.  ii.,  p.  568. 

2  Hodgson,  op.  cit.,  p.  301.  Mr:  James,  of 
Exeter,  performed  a  similar  operation  on  the 
patient  in  whom  he  afterwards  secured  the 
aorta,  and  attributed  to  the  distal  ligature  of 
the  femoral  a  certain  amount  of  diminution  of 
the  tumor. — Med.-Chir.  Trans.,  vol.  xvi.,  p.  1. 


can  be  suggested  ;  viz.,  in  aneurisms  of 
the  carotid  artery  at  the  root  of  the  neck. 
Mr.  Wardrop1  was  the  first  to  show  the 
practicability  of  this  proceeding,  and  he 
operated  successfully  upon  a  carotid  aneu- 
rism of  recent  origin  in  a  lady  aged 
seventj'-five.  To  him  also  must  be  con- 
ceded the  merit  of  showing  the  difference 
in  principle  between  the  operation  as 
practised  upon  the  carotid  and  upon  the 
arteries  of  the  limbs.  The  difference  de- 
pends simply  upon  the  fact  that  no 
branches  are  given  off"  by  the  carotid  ar- 
tery in  anj-  part  of  its  course;  so  that,  for 
this  purpose,  the  whole  of  the  vessel  may 
be  regarded  as  part  of  the  aneurismal  sac, 
and  a  barrier  at  any  part  of  the  artery 
will  stop  the  circulation  through  the  tu- 
mor. This  at  least  is  the  case  if  the 
aneurism  be  not  situated  so  near  to  the 
subclavian  (on  the  right  side)  as  to  share 
in  the  circulation  of  that  vessel ;  but  such 
a  tumor  would  be  almost  as  much  an 
aneurism  of  the  subclavian  as  of  the  caro- 
tid. On  account  of  his  success  in  this 
instance,  and  his  work  written  to  recom- 
mend this  form  of  operation,2  Mr.  Ward- 
rop's  name  is  frequently  associated  with 
the  method  of  distal  ligature. 

Wardrop  pointed  out  plainly  the  differ- 
ence in  the  method  of  Brasdor  as  applied 
to  carotid  and  other  aneurisms — viz.,  that 
in  the  former  no  branch  intervenes  be- 
tween the  aneurism  and  the  ligature;  and 
he  related  four  cases  of  carotid  aneurism 
so  treated,  "proving  indisputably,"  as  he 
said,  "that  the  future  growth  of  an  aneu- 
rismal tumor  may  be  arrested,  and  its 
parietes  consolidated,  by  placing  a  liga- 
ture on  an  artery  on  the  distal  side  of  the 
sac,  when  no  branch  intervenes  between 
the  sac  and  the  ligature"  (op.  cit.,  p.  53). 
He  goes  on  from  this  point,  which  he  be- 
lieves himself  to  have  demonstrated,  and 
the  demonstration  of  which  is  I  think 
quite  satisfactory,  to  state  that  in  his 
opinion  the  same  method  may  also  be 
pursued  in  cases  where  the  artery  is  dif- 
ferently situated,  i.  <?.,  where  branches  do 
intervene  between  the  aneurism  and  the 
ligature,  as  in  the  cases  where  the  carotid 
artery  alone,  or  the  subclavian  and  caro- 
tid simultaneously,  are  tied  for  aneurism 
of  the  innominate.  But  here  I  cannot 
think  Mr.  Wardrop's  facts  or  reasonings 
are  at  all  conclusive.  He  gives  one  case 
(that  of  Mrs.  Denmark)  in  which  he  tied 
the  subclavian  artery  for  innominate 
aneurism,  the  carotid  being  so  compressed 
that  he  judged  it  to  be  impervious,  which, 
however,  it  was  not.  The  patient  sur- 
vived some  time,  and  evidently  derived 
benefit  from  the  operation,  but  the  dis- 
ease seems  not  to  have  been  really  cured. 

1  Med.-Chir.  Trans.,  vol.  xiii.,  p.  217. 

2  On  Aneurism.     London,  1828. 
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Mr.  Wardrop  also  mentions  the  case  ope- 
rated on  by  Mr.  Evans,- of  Belper,  by  liga- 
ture of  the  carotid  alone,  in  which  the 
symptoms  of  impaction  of  clot  in  the  sub- 
clavian artery  were  very  obvious  (see  be- 
low, p.  420). 

In  the  American  Journal  of  the  Medical 
Sciences,  vol.  xiv.,  p.  22,  will  be  found  a 
table  by  Dr.  Norris  of  fifteen  cas*es  in  which 
the  carotid  artery  was  tied  on  Brasdor's  prin- 
ciple.1 Of  these  fifteen,  four  are  admitted  to 
have  died  of  the  immediate  effects  of  the 
operation  :  and  to  this  number  the  third  case 
in  the  table2  ought  certainly  to  be  added,  and 
perhaps  the  sixth  also.  At  any  rate,  we 
shall  probably  not  err  much  in  representing 
the  mortality  of  Brasdor's  operation  on  the 
carotid  artery  at  one-third  of  the  number  of 
cases.  Of  the  fifteen  cases,  four  only  are  said 
to  have  been  cured  by  the  operation.  All  of 
them  appear  to  have  been  aneurisms  of  the 
carotid,  unless  one  should  be  excepted  (No. 
5),  in  which  the  innominate  was  thought  to 
be  affected  ;  but,  as  this  case  recovered,  the 
diagnosis  was  of  course  not  absolutely  con- 
firmed.3 Dr.  C.  Pilz  has  given  a  table  of 
thirty-eight  cases,  in  which,  according  to  his 
classification,  the  carotid  artery  has  been  tied 
on  Brasdor's  method.  However,  the  value  of 
that  table  will  be  found  to  be  much  dimin- 
ished by  the  fact  that  Dr.  Pilz  has  mixed 
together  cases  in  which  the  ligature  of  the 
carotid  was  the  main  operation,  and  which 
were  performed  strictly  on  the  principles  laid 
down  by  Wardrop,  with  others  in  which  (as 
in  Liston's  and  Smyth's  cases)  the  main 
operation  was  the  ligature  of  the  trunk  be- 
tween the  tumor  and  heart,  and  that  of  the 
carotid  was  merely  a  precaution  against  the 
reflux  current.  Nor  is  Dr.  Pilz's  collection 
by  any  means  free  from  errors.  Out  of  the 
thirty-eight  cases,  twelve  only  recovered, 
twenty-five  died,  and  in  one  the  issue  was 
uncertain.  A  careful  examination  of  Dr. 
Pilz's  table  will,  I  think,  convince  any  per- 
son that  the  reality  of  cure  or  even  of  im- 
provement in  many  of  the  twelve  cases  which 
recovered  from  the  operation,  is  not  only  not 
proved,  but  is  highly  improbable.  I  refer 
especially  to  the  cases  marked  553,  559,  564, 
566,  583,  586.  If  we  take  these  statistics  as 
being  correct,  which  we  are  obliged  to  do  in 
the  want  of  more  extended  experience,  it  is 
abundantly  plain  that  the  risk  of  the  opera- 

1  Of  which  six  were  for  aneurism,  supposed 
to  affect  the  carotid  only  ;  in  the  remainder, 
the  innominate  was  thought  to  be  the  seat  of 
the  disease,  though  it  is  plain,  from  the  dis- 
section of  cases  in  which  death  took  place, 
that  in  some  at  least  the  arch  of  the  aorta 
was  diseased. 

2  Mr.  Lambert's,  quoted  from  Wardrop, 
On  Aneurism. 

8  The  last  case  operated  on  in  London  was 
under  the  care  of  Mr.  Lane.  The  operation 
was  unsuccessful,  as  the  aneurism  burst  into 
the  lung.  —  Cooper's  Surg.  Diet.,  8th  ed., 
1861,  vol.  i.,  p.  215. 


tion  is  counterbalanced  by  a  rational  proba- 
bility of  success  only  when  the  aneurism  is 
seated  upon  the  carotid-  itself,  and  does  not 
share  in  the  pulsation  of  the  subclavian.  The 
above  amount  of  success  is,  however,  quite 
enough  to  justify  the  adoption  of  the  method 
in  any  such  case,  where  the  attempt  to  tie 
the  artery  on  Hunter's  principle  would  be 
impracticable  or  even  attended  with  unusual 
danger. 

One  circumstance,  which  seems  to  occur 
pretty  generally  though  not  universally  in 
these  cases,  testifies  very  strongly  to  the 
activity  of  the  efforts  of  nature  to  cure  the 
disease.  It  is  that  the  pulsation  in  the 
tumor  is  usually  not  increased,  but,  on  the 
contrary,  often  much  diminished,  by  the 
ligature  of  the  vessel  beyond  it.  In  almost 
all  the  cases  related  in  Mr.  Wardrop's 
book,  the  tumor  was  observed  to  diminish 
both  in  size  and  pulsation  immediately 
after  the  operation  ;  a  result  which  could 
only  have  been  due  to  the  rapid  increase 
in  size  of  the  branches  below  the  tumor, 
by  which  the  course  of  the  stream  of  blood 
was  diverted  from  the  aneurism. 

Aneurism  of  the  innominate  artery  and 
other  aneurisms  at  the  root  of  the  neck 
have  also  been  treated  b}^  the  distal  liga- 
ture, sometimes  of  the  carotid  and  sub- 
clavian simultaneously,  at  others  of  the 
same  arteries  with  an  interval  between 
the  two  operations;  of  the  former,  four 
operations  are  on  record,  of  the  latter 
three.  In  each  class  one  case  of  cure  is 
claimed. 

Mr.  Fearn,  of  Derby,1  tied  the  carotid  on 
August  30,  1836,  and  the  third  part  of  the 
subclavian  on  August  30,  1838,  on  account 
of  an  aneurism  of  the  innominate  artery. 
The  patient  recovered  from  both  operations, 
and  died  four  months  after  the  ligature  of 
the  subclavian,  from  a  cause  unconnected 
with  the  operation  or  the  disease.  I  append 
a  representation  of  the  parts,  which  are  pre- 
served in  the  Museum  of  the  Royal  College  of 
Surgeons  (fig.  330). 

It  is  impossible  to  doubt  that  in  this  case 
a  cure  temporarily  at  any  rate  has  been  pro- 
duced by  the  operations  employed.  The 
doubts  expressed  on  that  point  in  the  first 
edition  of  this  work,  resulted  from  a  little 
ambiguity  in  the  original  deselection  of  the 
preparation.  As  the  patient's  death  hap- 
pened so  soon  after  the  apparent  cure  of  the 
aneurism,  it  is  impossible  to  speak  with  con- 
fidence as  to  the  probability  of  a  recurrence  ; 
such  recurrence  is  of  course  always  to  be 
apprehended  when  a  channel  remains  through 
the  aneurism,  and  has  been  noticed  after  the 
apparent  cure  of  the  disease  in  many  cases  of 
cervical  and  other  aneurisms.     But  this  does 

'  Fearn,  Lancet,  1836-7,  vol.  i.,  p.  129; 
1837-8,  vol.  ii.,  p.  763  ;  and  183S-9,  vol.  i., 
p.  437.  See  also  Path.  Trans.,  vol.  xviii.,  p. 
42. 
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Fig.  330. 


The  parts  from  the  case  in  which  Mr.  Fearn.  of  Derby,  tied  the  carotid  and  subclavian  arteries  for  innomi- 
nate aneurism.  (From  the  preparation  in  the  Museum  of  the  Royal  College  of  Surgeons.)  a.  The  root  of  the 
aorta,  b.  The  dilated  portion  of  the  arch  divided.  A  portion  of  the  inner  wall  of  the  artery  is  seen  above,  iu 
a  different  light,  with  the  left  subclavian  artery  opening  out  of  it.  c.  The  aneurism  occupying  the  whole 
length  of  the  innominate  artery,  almost  entirely  filled  with  firm  coagulum,  through  which,  however,  a  channel 
is  left  about  equal  to  that  of  the  natural  artery.  A  portion  of  clot  is  seen  projecting  through  the  mouth  of  the 
aneurism  into  the  aorta,     d,  e.  The  carotid  and  subclavian  arteries  at  the  seat  of  ligature. 


not  affect  the  main  fact,  which  is,  that  the 
patient's  symptoms  were  completely  relieved  ; 
and  especially  (a  point  to  which  I  would  call 
particular  attention)  that  the  growth  of  the 
aneurism  against  the  trachea  was  stopped. 
I  think  we  are  entitled  to  reckon  Mr.  Fearn's 
case,  therefore,  as  one  of  cure. 

Another  and  still  more  interesting  case  in 
which  temporary  cure  resulted,  was  under 
the  care  of  Mr.  Christopher  Heath,  who  tied 
the  third  part  of  the  subclavian  and  the  car- 
otid artery  simultaneously  on  November  21, 
1865,  for  an  aneurism  believed  to  be  innomi- 
nate.1 The  patient  was  a  woman  aged  thirty. 
I  have  not  space  to  describe  the  symptoms. 
It  will  be  sufficient  to  say  that  she  had  had 
haemoptysis,  was  greatly  distressed  by  dys- 
pnoea, and  there  was  also  some  dysphagia. 
The  diagnosis  was  a  good  deal  debated  at  the 
time.  Some  surgeons  thought  the  disease  a 
pulsating  cancerous  tumor-  of  the  bones  ; 
many  (and  myself  among  the  number)  were 
rather  inclined  to  believe  it  to  be  a  tubular 
aneurism  involving  the  aorta  and  innominate. 
Mr.  Heath  inclined  to  the  belief  that  the 
affection  was  purely  innominate.  The  opera- 
tion was  followed  by  great  and  evident  relief 

See  Lancet,  January  5,  18tj7 


to  the  breathing,  and  the  tumor  diminished 
in  size,  allowing  a  perforation  which  existed 
in  the  sternum,  but  had  been  previously  im- 
perceptible, to  come  into  view.  The  patient 
survived  the  operation  four  years  ;  but  the 
tumor  never  ceased  to  pulsate,  and  she  died 
ultimately  of  its  rupture  externally  through 
an  aperture  in  the  upper  part  of  the  sternum 
involving  the  right  sterno-clavicular  joint. 

The  parts  are  in  the  Museum  of  the  Royal 
College  of  Surgeons,  and  they  show  a  bilocu- 
lar  aneurism  of  the  aorta,  the  innominate 
being  hardly  if  at  all  affected.1 

In  this  case  the  benefit  from  the  operation, 
and  the  consequent  prolongation  of  the  pa- 
tient's life,  were  too  decided  to  admit  of  any 
doubt,  and  I  think  furnish  abundant  justifi- 
cation for  the  treatment  employed,  in  spite  of 
an  error  in  diagnosis,  which  I  believe  to  have 
been  inevitable.  The  improvement  obtained 
would  no  doubt  have  been  more  permanent 
had  the  patient's  habits  been  different ;  but 
she  was  a  woman  of  most  irregular  life,  and 
after  the  operation,  had  been  brought  in  a 
state  of  intoxication  into  nearly  every  hos- 
pital and  workhouse  infirmary  in  her  part  of 
London.     Here,  as  in  Mr.  Fearn's  case,  the 

1  Path.  Soc.  Trans.,  vol.  xxi. 
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relief  of  the  dyspnoea  is  a  very  striking 
fact. 

The  following  is  a  brief  abstract  of  an  in- 
teresting case,  hitherto  unpublished,  of  distal 
ligature  of  the  subclavian  for  innominate 
aneurism.  The  operation  was  performed  by 
M.  Broca.  I  am  indebted  for  the  case  to  Mr. 
Heath,  to  whom  the  notes  were  sent  by  M. 
Broca. 

The  patient  was  a  man  aged  fifty,  who  had 
a  pulsating  tumor  above  the  right  clavicle  for 
about  a  year.  The  sterno-clavicular  joint  on 
that  side  was  destroyed,  so  that  the  clavicle 
was  movable  on  the  sternum.  The  disease 
had  been  diagnosed  as  an  aortic  aneurism, 
and  he  had  been  for  some  time  in  an  asylum 
for  incurables.  He  was  then  transferred  into 
a  surgical  ward  by  one  of  the  "internes" 
who  wished  to  study  the  case,  and  thus  came 
under  M.  Broca's  observation.  He  then  had 
a  fit,  accompanied  by  convulsions  on  the  left 
side,  difficulty  in  speech,  loss  of  memory  and 
of  general  mental  power,  and  violence.  This 
lasted  twelve  days.  When  M.  Broca  exam- 
ined him  he  found  the  pulse  absent  from  the 
right  carotid  artery  and  its  branches,  and  the 
pulse  in  the  right  radial  artery,  when  ex- 
amined by  the  sphygmograph,  showed  con- 
siderable modification,  while  the  left  radial 
pulse  was  almost  normal.  From  these  cir- 
cumstances M.  Broca  was  led  to  conclude  that 
the  aneurism  was  not  of  the  aorta,  but  of  the 
innominate,  and  determined  to  tie  the  sub- 
clavian beyond  the  scaleni,  judging  that  the 
carotid  was  already  closed  by  impacted  clot. 
At  this  time  there  was  noisy  breathing  and 
much  dysphagia,  from  pressure  on  the  tra- 
chea and  oesophagus.  The  operation  was 
performed  on  August  25  or  26,  1862.  On  the 
following  day,  the  patient  was  able  to  breathe 
and-  swallow  readily,  the  pulsation  was  al- 
ready less  violent,  and  what  was  very  curious, 
the  bruit  de  soufflet,  which  before  the  opera- 
tion was  with  the  first  sound  of  the  heart, 
was  now  with  the  second.  The  ligature  came 
away  on  the  twentieth  day,  and  the  wound 
gradually  closed.  After  his  recovery,  the 
tumor  still  continued  to  pulsate,  and  was  of 
about  the  same  size  ;  but  it  felt  much  more 
solid,  and  the  pulsation  was  neither  so  power- 
ful nor  so  superficial.  The  general  health 
was  perfect,  and  the  cerebral  symptoms  quite 
disappeared.  He  went  on  perfectly  well  till 
February,  1863,  when  he  was  readmitted 
with  gangrene  of  the  left  lung,  of  which  he 
died.  Up  to  the  time  of  his  death,  the  aneu- 
rism remained  in  the  same  condition.  The 
pulse  had  never  returned  in  the  carotid  and 
its  branches.  On  post-mortem  examination 
the  carotid  was  found  pervious,  but  reduced 
in  diameter  and  flattened  by  pressure.  The 
middle  cerebral  artery  was  plugged.  The 
aorta  was  dilated  to  one-fourth  more  than  its 
common  calibre.  The  aneurism  occupied  the 
whole  length  of  the  innominate  artery,  "  com- 
municating with  the  aorta  by  an  opening 
about  four  centimetres  in  size"  (a  little  more 
than  an  inch  in  diameter).  The  tumor  en- 
closed an  enormous  mass  of  clot,  in  the  centre 
of  which  was  a  cavity  of  the  size  of  a  small 
egg.      This   cavity   communicated   with    the 


carotid  by  an  oblique  and  flattened  opening, 
and  on  the  outer  side  with  the  subclavian. 
The  latter  artery  had  its  normal  calibre,  but 
all  its  branches  were  much  dilated.  The 
bones  of  the  thorax  had  been  extensively 
eroded,  and  had  at  one  time  evidently  been 
bathed  in  the  blood  of  the  aneurism.  This, 
however,  had  not  prevented  the  formation  of 
fibrinous  clot.  Here  again  I  would  remark 
the  immediate  relief  of  dyspnoea  which  fol- 
lowed on  the  operation. 

In  order  to  provide  the  reader  with  pro- 
per data  for  forming  a  judgment  on  the 
important  question  of  the  advisability  of 
the  treatment  of  cervical  aneurism  by  the 
distal  ligature,  I  append,  in  addition  to 
the  above  cases,  the  following  list  of  re- 
ferences to  the  published  cases  of  these 
operations,  for  which  I  am  again  indebted 
to  Mr.  Heath's  kindness. 


Table  of  Cases  of  Distal  Ligature  for 
Aneurisms  at  the  Root  of  the  Neck. 

I.  Aneurism  of  the  Innominate,  treated  by  Liga- 
ture of  third  part  of  Subclavian. 

1.  Wardrop,  1827.      Died  two  years  after- 

wards.    Wardrop,  On  Aneurism. 

2.  Broca,  1862.    Died  six  months  afterwards. 

Referred  to  in  text. 

II.  Aneurism  of  the  Innominate,  treated  by  Liga- 

ture of  the  first  part  of  Axillary. 

Laugier,   1834.      Died  one  month   after- 
wards.    Lancet,  vol.  i.,  1834,  p.  S89. 

III.  Aneurism  of  the  Innominate,  treated  by  Liga- 

ture of  right  Common  Carotid. 

1.  Evans,  1828.     Recovered.     Wardrop,  On 

Aneurism. 

2.  Mott,    1829.     Died  seven   months    after- 

wards.    Mott's  Velpeau. 

3.  Aston  Key,  1830.     Died  in  a  few  hours. 

Med.  Gaz.,   vol.  vi.     Guthrie,  On  Ar- 
teries. 

4.  Case  reported  by  Neumeister,  1830.    Died 

five  days  afterwards.     Hollond,  Dublin 
Quarterly  Journal,  February,  1852. 

5.  Morrison,  1832.     Died  one  year  and  eight 

months  afterwards.     Am.  Journ.  Med. 
Sc,  xix.,p.  329. 

6.  John  Scott.      Died.      Lancet,  1834-5,  L, 

p.  893. 

7.  Dohlhoff,  1837.     Died  sixth  day.     Broca, 

On   Aneurism,    p.    632.      Rust.   Mag., 
vol.  li.,  p.  529,  1838. 

8.  Fergusson,  1841.     Died  seven  days  after- 

wards.    Lond.  and  Edin.  Journ.,  1841, 
vol.  i.,  p.  786. 

9.  Porta,  1842.    Died  forty  hours  afterwards. 

Porta,  Alt.  patol.  delle  Art.,  p.  35. 

10.  Hutton,  1842.     Died  sixty-six  days  after- 

wards.    Dublin  Journal,  vol.  xxv.,  p. 
499. 

11.  Vilardebo,    1S43  (?).       Died    twenty-one 

days  afterwards.     Arch.  gen.  de  Med., 
1847,  p.  547. 
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12.  Campbell,  1844.      Died  nineteenth  day. 

Lond.  and  Edin.  Journ.,  1845. 

13.  Wright,    1855.      Died   sixty  days    after- 

wards. Montreal  Med.  Chron.,  April, 
1856. 

14.  Ordile,  of  Naples.     Died.1 

15.  Addinell    Hewson,    1867.      Died    twelve 

days  afterwards.  Pennsylvania  Hos- 
pital Reports,  vol.  i.,  1S68. 

IV.  Aneurism  of  the  Innominate,  treated  by  double 

consecutive  Distal  Ligature. 

1.  Fearn.     Carotid,  August  30,  1836;  sub- 

clavian, third  part,  August  2,  1838. 
Died  four  months  after  the  last  opera- 
tion.    Lancet,  1837,  8,  9. 

2.  Wickham.     Carotid,  September  25, 1839  ; 

subclavian,  third  part,  December  3, 
1839.  Died.  Lancet,  1839;  Med.- 
Chir.  Trans.,  1840. 

3.  Malgaigne.     Carotid,  March,  1845  ;  axil- 

lary, first  part,  October  17,  1845.  Died. 
Bull,  de  la  Soc.  Anat.,  1848,  vol.  xxiii., 
p.  291. 

V.  Aneurism,  supposed  to  be  of  the  Innominate, 
treated  by  double  simultaneous  Distal  ligature. 

1.  Rossi,   1843.      Carotid  and  first  part  of 

subclavian.  Died.  Gaz.  med.,  1844, 
p.  58  ;  Broca,  On  Aneurism. 

2.  Cuvellier,  1859.     Carotid  and  third  part 

of  subclavian.  Died.  Demme,  Spec. 
Chir.  d.  Schusswunden,  p.  210. 

3.  Heath,  1S65.     Carotid   and  third  part  of 

subclavian  ;  survived  four  years.  Lan- 
cet, January  5,  1867,  referred  to  in 
text. 

4.  Hutchison,   of  Brooklyn,   1866.     Carotid 

and  third  part  of  subclavian  (the  sub- 
clavian is  said  not  to  have  been  really 
tied  ;  Erichsen,  Sci.  and  Art.  of  Sur- 
gery, vol.  ii.,  p.  59).  Recovered  from 
the  operation,  but  died  from  suffocation 
on  the  forty-first  day.  Brit.  Med.  Joum., 
March  30,  1S67. 
Maunder,  1S67.  Carotid  and  third  part 
of  subclavian.  Died.  Path.  Soc.  Trans., 
xix.,  p.  93. 

6.  Sands,  of  New  York,  1868.  Carotid  and 
third  part  of  subclavian.  Recovered 
from  the  operation.  Disease  not  cured. 
\m.  Journ.  Med.  Sci.,  April,  1869,  p. 
568. 

Mem.  In  this  class,  the  nature  of  the  cases  va- 
ried considerably.  Rossi's  and  Hutch- 
ison's were  really  innominate  ;  Cuvel- 
lier's  was  subclavian ;  Heath's  and 
Maunder's  were  aortic ;  Sands's  re- 
mains uncertain. 

VI.  Aneurism  of  right  Carotid,  treated  by  Distal 

Ligature. 

1.  Wardrop,  1S25.  Recovered.  Wardrop, 
On  Aneurism.2 

1  This  operation  was  performed  about  the 
year  1S59,  and  was  communicated  to  me  ver- 
bally by  the  operator. 

2  Wardrop  claims  to  have  tied  the  carotid 


2.  Lambert,    1826.      Died.      Wardrop,    On 

Aneurism. 

3.  Bushe,  1827.     Recovered.    Wardrop,  On 

Aneurism. 

4.  Lane,   185ii.      Died.      Art.   "Aneurism," 

Cooper's  Surg.  Diet.,  8th  edition,  vol. 
i.,  p.  215. 

VII.  Aneurism  of  left   Carotid,  treated  by  Distal 

Ligature. 

1.  Montgomery,  1829.     Died.     Guthrie  and 

Broca. 

2.  Colson    (de   Noyon),    1840.      Recovered. 

Bull,  de  l'Acad.  de  Med.,  September, 
1841.  Robert,  sur  les  Anevr.  sus-cla- 
viculaires. 

VIII.  Aneurism  of  the    Subclavian,    treated  by 

Ligature  of  the  Axillary. 

1.  Dupuytren,    1829.      Died.      Lond.   Med. 

Gaz.,  vol.  iv. 

2.  Canton,  1863.      Died.     Med.  Times  and 

Gaz.,  January  2,  1864. 

IX.  Aneurism  of  first  part  of  Subclavian,  treated 
by  Ligature  of  third  part  and  Injection. 

Petrequin,   1853.     Died.     Broca,  p.  419, 
Gaz.  hebd.,  vol.  i.,  p.  192. 

X.  Aneurism  of  Subclavian,  treated  by  Ligature 

of  Carotid. 

Butcher,  1863.  Died  fourth  day.  Butcher, 
Op.  Surg.,  p.  855. 

XL  Aneurisms  in  ichich  the  Carotid  was  tied,  and 
which  proved  to  be  Aortic. 

1.  Tilanus.     Lived  five  months.     Velpeau, 

Med.  Oper. 

2.  Rigen,  1829.    Lived  three  months.     Died 

of  hernia.     Velpeau,  Med.  Oper. 

3.  O'Shaughnessy.     Died  seven  days  after- 

wards. Galvano-puncture  also.  Dub 
Med.  Press,  October  5,  1842. 

4.  Knowles,  1S67.    Died  of  apoplexy.     Lan- 

cet, June  13,  1868. 

[This  list  has  been  much  enlarged  and  the 
record  of  some  of  its  cases  modified  by  later 
experience  and  researches.  The  reader  is 
referred  to  Mr.  Holmes's  Lectures  (Lancet, 
1872,  vol.  i.,  p.  817,  and  vol.  ii.,  pp.  35,  69, 
107,  and  287)  ;  to  an  article  of  my  own  in  the 
Am.  Journal  of  Med.  Sciences,  July,  1880, 
and  the  note  of  an  autopsy  in  the  same  jour- 
nal for  Jan.  7,  1881,  p.  192,  and  to  an  article 
by  Dr.  Wyeth  in  the  last-named  number,  p. 
155.  Additional  cases  to  those  contained  in 
the  above  papers  are :  for  Sect.  III.,  one  by  J. 
B.  Bell,  of  Augusta,  Maine,  mentioned  by  Dr. 
Speir  in  the  N.  Y.  Medical  Record,  1873,  p. 
103  ;  Speir's  artery  constrictor  was  used,  and 

in  a  second  case  of  this  nature,  but  as  the 
artery  was  found  completely  pervious  after 
death,  and  with  no  trace  of  ligature,  it  is 
probable  that  a  mistake  was  made  in  the 
operation.  The  case  is,  therefore,  not  reck- 
oned here. 
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<he  patient  was  doing  well  a  year  afterwards. 
For  Sect.  V.,  one  by  Kelburne  King,  Brit.  Med. 
Journal,  1880,  ii.,  p.  878  ;  the  symptoms  were 
relieved  and  the  patient  living  at  the  date  of 
the  report,  two  months  after  the  operation ; 
also  one  by  J.  M.  Palmer,  Brit.  Med.  Journal, 
1880,  ii.,  p.  875,  with  account  of  the  autopsy 
one  hundred  and  twenty-five  days  after  the 
operation.  For  Sect.  VII.,  a  successful  case 
by  M.  Delens,  Bulletins  de  la  Societe  de  Chi- 
rurgie,  Paris,  1879,  p.  828,  and  1880,  p.  229  ; 
and  another,  also  successful,  by  De  Moello 
Ferrari,  J.  Soc.  d.  Sc.  med.  de  Lisbon,  1878, 
xlii.,  p.  353  (reference  quoted  from  the  Index 
Medicus). 

Cuvellier's  case,  Sect.  V.,  No.  2,  should 
not  be  in  the  list,  for  the  aneurism  was  of  the 
third  part  of  the  subclavian,  and,  the  artery 
was  tied  in  the  first  part.  There  is  also  some 
doubt  as  to  the  part  of  the  subclavian  tied  in 
Rossi's  case,  Sect.  V.,  No.  1.  The  only  ac- 
count to  which  I  have  access,  and  the  one 
which  seems  to  have  been  used  by  previous 
writers,  is  a  translation  of  a  short  note  in  an 
Italian  journal,  not  furnished  by  the  operator 
himself,  and  giving  but  scanty  and  uncertain 
details.  Broca,  writing  thirteen  years  after- 
wards, describes  it  as  ligature  of  the  first 
part.] 

If  now  it  is  necessary  to  express  an 
opinion  on  a  subject  which  must  be 
allowed  to  be  hardly  ripe  as  yet  lor  a  de- 
liberate judgment,  I  would  say  that  I 
entertain  no  doubt  of  the  propriety  of  per- 
forming what  I  have  been  in  the  habit  of 
regarding  as  peculiarly  Wardrop's  opera- 
tion— viz.,  the  distal  ligature  of  the  caro- 
tid artery  in  aneurism  involving  only  the 
root  of  the  carotid.  This  operation  War- 
drop  himself  performed,  and  induced 
others  to  perform,  and  (in  the  passage 
quoted  on  p.  41G)  he  clearly  showed  that ' 
it  could  be  practised  with  reasonable 
prospect  of  cure  in  aneurisms  where  there 
would  be  no  branch  between  the  tumor 
and  the  ligature.  Wardrop's  name  is 
also  associated  with  the  other  method  of 
applying  the  distal  ligature,  viz.,  that 
where  one  or  more  branches  do  intervene 
between  the  tumor  and  the  ligature,  but 
in  my  opinion  with  less  reason.  He  did 
indeed  suggest  the  plan,  and  in  one  case 
he  performed  an  operation  somewhat  on 
this  principle  ;  but  it  was  in  itself  imper- 
fect ;  for,  though  Wardrop  saw  the  neces- 
sity of  securing  both  the  main  trunks  in 
cases  of  innominate  aneurism,  in  this  in- 
stance he  tied  only  the  subclavian,  being 
deceived  by  the  absence  of  perceptible 
pulsation  in  the  carotid  into  a  belief  that 
that  artery  was  occluded.  In  this  case, 
in  Broca's  case  above  quoted,  and  in 
Evans's  case  cited  by  Wardrop,  benefit 
seems  to  have  resulted  from  the  ligature 
of  one  artery  only  ;  but  it  should  not  be 
forgotten  that  in  Wardrop's  case  other 
treatment  was  also  adopted  (copious  vene- 
section  and   antiphlogosis) ;    in  Evans's 


the  apparent  cure  was  pi-obably  due  to 
impaction  of  clot  ;  and  in  Broca's  there 
was  amendment,  but  certainly  no  cure. 
In  all  the  other  cases  in  which  one  artery 
only  has  been  tied,  I  cannot  see  that  any 
good  had  been  done. 

There  remains  the  question  of  double 
distal  ligature.  Here,  again,  I  think 
there  is  no  decisive  proof  of  permanent 
cure,  but  Fearn's  and  Heath's  cases  were, 
to  say  the  least  of  it,  highly  encouraging; 
the  latter  even  showing  that  in  aortic 
aneurism  the  operation  may  not  be  inap- 
plicable—though I  would  hardly  take  it 
on  myself  to  recommend  such  a  proceed- 
ing in  a  case  of  aneurism  known  to  be 
aortic. 

[Subsequent  experience  has  furnished 
several  cases  of  relief  so  great  And  so 
prolonged  as  fully  to  justify  the  operation. 
In  one  of  Mr.  Barwell's  cases  the  patient 
died  of  pneumonia  three  months  after  the 
operation,  and  the  aneurism  was  found 
almost  rilled  with  firm  clot;  in  two  other 
cases  treated  by  the  same  surgeon  the 
symptoms  gradually  disappeared,  and  the 
patients  were  living  in  comfort  many 
months  afterwards.  Dr.  Little's  patient 
died  of  phthisis  more  than  three  years 
after  the  operation;  he  had  long  been  free 
from  symptoms  of  the  aneurism,  and  the 
sac  was  found  lined  with  a  thick  white 
coagulum.  My  patient  is  still  living,  and 
now,  a  year  since  the  operation,  does  light 
work  and  is  free  from  pain  except  in  the 
clavicle;  the  aneurism,  much  reduced  in 
size,  still  pulsates,  but  shows  no  tendency 
to  increase, notwithstanding  the  patient's 
dissipated  habits.  See  references  in  pre- 
ceding note.] 

My  opinion  on  this  matter  is,  in  fact, 
exactly  as  it  is  here  stated  from  the  re- 
port of  the  debate  at  the  Eoyal  Med.  and 
Chir.  Soc,  on  the  reading  of  Mr.  Heath's 
case  there  :' — "  Considering  the  great  dif- 
ficulty of  diagnosis,  the  risk  of  finding 
the  arteries  diseased  where  exposed  for 
operation,  the  great  likelihood  of  serious 
disease  in  the  aorta  or  even  the  heart 
also,  and  the  possibility  of  spontaneous 
cure,  or  cure  by  appropriate  regimen,  it 
seems  prudent  not  to  undertake  these 
operations  without  the  gravest  considera- 
tion, and  in  circumstances  which  can  but 
rarely  present  themselves.  Perhaps  the 
best  indication  for  operation  would  be  the 
relative  amount  of  pressure  on  the  tra- 
chea compared  with  that  of  the  general 
symptoms.  That  is,  when  the  patient  is 
otherwise  in  moderately  good  health,  but 
suffers  much  from  dyspnoea,  and  ap- 
pears likely  to  die  soon  from  rupture  of 
the  aneurism  in  this  direction,  the  ques- 
tion of  arresting  it  by  ligature  of  the 
arteries  of  the  right  side  might  be  cousid- 

Lancet,  Jan.  5,  1867. 
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ered,  but  in  any  case  it  must  be  regarded 
rather  as  palliative  than  as  curative." 

[Mr.  Holmes's  opinion,  as  expressed  in 
his  lectures  upon  aneurism  (Lancet,  Aug. 
31  and  Sept.  7, 1872,  pp.  287  and  326),  and 
formed  upon  the  study  of  a  larger  number 
of  cases  than  those  known  to  him  at  the 
time  he  wrote  this  essay,  was  more  favor- 
able to  operative  interference,  especially 
with  the  catgut  ligature.  He  recom- 
mends that  the  carotid  alone  be  tied,  and 
then,  if  that  should  prove  insufficient,  the 
subclavian  in  either  its  first  or  third  por- 
tion.] 

Old  operation  for  carotid  aneurism.— The 
treatment  of  aneurism  at  the  root  of  the 
neck,  at  least  when  it  follows  a  wound, 
has  been  lately  successfully  carried  out  by 
Mr.  Syme  on  the  old  method,  by  laying 
open  the  tumor  and  searching  for  both 
ends  of  the  vessel.  An  abridged  account 
of  this  daring  operation  is  appended  ;  the 
reader,  however,  can  have  no  idea  of  the 
risks  and  difficulties  of  such  a  proceeding 
without  perusing  the  fuller  account  in  the 
original,  and  even  then  his  idea  will  be 
but  a  faint  and  imperfect  one. 

The  operation  performed  by  Mr.  Syme  may 
be  thus  summarily  described.1  The  patient 
bad  been  stabbed  in  the  root  of  the  neck 
about  two  months  before,  and  an  aneurism 
had  formed,  connected  with  the  lower  part  of 
the  left  common  carotid.  This  had  been  ad- 
vancing rapidly,  under  compression  applied 
to  the  tumor,  so  that  it  was  necessary  to  do 
something.  Mr.  Syme  made  a  small  opening 
into  the  pulsating  tumor  with  a  bistoury,  and 
then  passed  in  his  finger  so  as  to  plug  the 
puncture,  and  'felt  about  till  he  got  upon  the 
spot  where  pressure  controlled  the  pulsation, 
and  where,  therefore,  the  opening  lay.  Keep- 
ing this  point  firmly  compressed,  he  laid  the 
sac  freely  open,  and  sponged  out  the  clots. 
A  smooth  serous  surface  was  exposed,  with  no 
trace  of  artery  or  vein.  The  skin  and  sternal 
portion  of  the  sterno-mastoid  having  now  been 
divided  by  a  transverse  incision  (pressure 
being  still  kept  up  on  the  opening  with  the 
finger),  the  edge  of  the  slit  in  the  artery 
which  lay  under  the  finger  was  caught  with 
catch-forceps,  and  the  vessel  drawn  towards 
the  trachea  ;  it  was  then  carefully  scratched 
with  a  knife  till  the  arterial  coat  was  brought 
into  view  on  the  external  edge,  and  a  ligature 
passed  round  it  above  the  aperture.  The 
same  proceeding  was  repeated  below  the  open- 
ing ;  and  now  the  finger  could  be  withdrawn 
without  the  tremendous  gush  of  blood  which 
had  before  followed  its  displacement. 

It  is  clear  that  such  an  operation  as 
this  can  be  successfully  performed  (that  is 
to  say,  performed  without  instant  death 
resulting)  only  by  a  surgeon  who  possesses 
a  large  share  of  that  fertility  of  resource 
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and  dexterity  in  operating  which  Mr. 
Syme  showed  in  so  great  a  degree  in  this 
case.  On  the  general  question,  as  to 
whether  a  case  like  the  above  ought  to  be 
treated  on  Brasdor's  plan,  or  as  Mr.  Syme 
treated  it,  it  would  be  rash  to  affect  to 
give  a  positive  opinion  ;  much  would  de- 
pend upon  the  confidence  of  the  surgeon 
in  himself.  If  he  felt  able  to  carry  out  to 
a  successful  conclusion  so  difficult  an  ope- 
ration, he  would  probably  imitate  Mr. 
Syme's  practice;  if  not,  he  might  try  the 
distal  ligature  of  the  carotid.  Should 
Brasdor's  operation  fail  to  check  the  pro- 
gress of  the  tumor,  the  old  operation 
might  be  tried,  and  even  a  faint  prospect 
of  life  might  remain  to  the  patient  from 
an  attempt  made  to  secure  the  artery 
after  the  aneurism  had  burst. 

The  above  operation  indicates  so  clearly 
the  steps  that  should  be  taken  in  securing 
the  carotid  on  account  of  a  wound,  that 
no  further  description  of  that  proceeding 
is  necessary. 


aneurisms  in  the  upper  part  of 
the  Neck,  the  Orbit,  and  the 
Cranium. 

Aneurisms  above  the  root  of  the  neck 
will  be  found  to  affect  either  the  common 
carotid  just  at  its  bifurcation,  or  the  arte- 
ries of  the  orbit  or  cranium.  The  diagnosis 
in  either  of  the  two  former  situations  can 
generally  be  established  satisfactorily ; 
but  few  things  are  so  difficult  as  to  distin- 
guish from  each  other  the  various  diseases 
which  may  cause  pressure  on  parts  of  the 
brain,  or  disturbance  of  the  cerebral 
functions. 

The  occurrence  of  dilatation  at  the 
upper  end  of  the  common  carotid  artery 
in  a  slight  degree  is  natural ;  and  this 
natural  dilatation  is  comparatively  often 
so  far  increased  that  an  aneurism  results. 
It  is  an  old  observation,  that  the  carotid 
is  the  only  form  of  surgical  aneurism 
which  is  equally  frequent  in  both  sexes,  if 
it  be  not  even  more  common  in  women. 
The  diagnosis  of  aneurism  situated  in  any 
part  of  the  neck,  above  that  portion  of  the 
carotid  which  lies  in  the  immediate  vicin- 
ity of  the  subclavian,  cannot  present  any 
especial  difficulty  if  the  sac  is  formed  and 
the  pulsation  distinct.1  The  proximity  of 
the  tumor  to  the  air-passages  and  to  the 
nerves  which  supply  the  larynx  may  cause 
dyspncea,  hoarseness,  or  even  loss  of 
speech,  nausea,  and  perhaps  impairment 
of  appetite.  There  will  also  be  giddi- 
ness, and  trouble  in  the  head ;  and  per- 
haps pain,  numbness,  or  other  nervous 

1  A  case  of  ruptured  artery  is  mentioned 
on  p.  320,  in  which  much  difficulty  was  at 
first  experienced  in  forming  a  diagnosis. 
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phenomena  over  the  head  and  face.1 
These  symptoms  call  for  decisive  and 
efficient  surgical  treatment. 

Aneurisms  situated  within  the  orbit  are 
usually  supposed  to  be  of  the  "  anastomo- 
tic "  variety;  but  the  evidence  on  this 
point  is  far  from  conclusive.  Mr.  Busk2 
has  shown  that  many,  at  any  rate,  are  of 
the  ordinary  traumatic  variety  ;  and  Mr. 
Nunneley,  in  his  papers  on  the  subject, 
which  give  the  result  of  the  most  exten- 
sive experience  in  this  particular  which 
has  fallen  to  any  individual,  since  no  less 
than  seven  cases  have  been  under  his  own 
care,  goes  so  far  as  to  question  entirely 
the  correctness  of  the  common  opinion, 
founded  on  Mr.  Travers's  case  ;  and  be- 
lieves that  all  the  aneurisms  have  been  of 
the  ordinary  spontaneous  or  traumatic 
kind,  except  those  which  have  spread  into 
the  orbit  from  a  nrevus  of  the  face.3 
Whether  all  the  cases  have  been  so  or  not, 
the  general  correctness  of  Mr.  Nunneley's 
opinion  is  not  to  be  impugned,  that  most 
of  these  cases  (and  probably  Travers's 
among  them)  were  common  aneurisms.4 
Both  the  symptoms  and  the  history  prove 
this.  Mr.  Nunneley's  arguments  are 
these  :  aneurism  by  anastomosis  comes  on 
gradually,  generally  in  early  life,  as  a  re- 
sult of  the  growth  of  a  congenital  nsevus  ; 
aneurism  of  the  orbit  very  suddenly,  often 
as  the  result  of  a  blow,  and  almost  always 
in  advanced  life  : — aneurism  by  anasto- 
mosis occurs  in  the  subcutaneous  tissues  ; 
aneurism  of  the  orbit  generally  in  the 
deepest  part  of  the  cavit}' :— aneurism  b}r 
anastomosis  involves  all  the  neighboring 
vessels,  arteries  and  veins,  in  active  dis- 
ease ;  aneurism  of  the  orbit  is  generally 
limited  to  a  single  part,  or  if  the  neighbor- 
ing vessels  are  dilated,  they  seem  only  en- 
larged from  obstruction  :— ligature  of  the 
trunk  of  a  vessel  leading  to  an  undoubted 
aneurism  by  anastomosis  is  an  extremely 
unsuccessful  operation  ;  in  aneurism  of  the 


1  See  the  account  of  Sir  A.  Cooper's  case, 
Guy's  Hospital  Reports,  vol.  i.,  p.  53. 

2  Med.-Chir.  Trans.,  vol.  xxii.,  p.  133. 

3  Haynes  Walton  (Surg.  Diseases  of  the 
Eye,  2d  ed.,  1861,  p.  230)  relates  a  caseof  con- 
genital tumor  protruding  the  eye,  and  causing 
slight  pulsation  and  "  an  arterial  souffle  not 
heard  on  the  other  side."  Crying  greatly 
increased  the  protrusion,  and  the  vascularity 
of  the  conjunctiva,  which  was  always  con- 
siderable. It  was  diagnosed  by  himself  and 
colleagues  to  be  aneurism  by  anastomosis. 
The  carotid  was  tied  with  perfect  success. 

4  This  is  important,  since  the  success  of 
Travers  in  tying  the  carotid  has  been  used, 
under  the  assumption  that  his  case  was  aneu- 
rism by  anastomosis,  to  enforce  the  recom- 
mendation of  a  similar  operation  in  cases  of 
aneurism  by  anastomosis  on  the  scalp — an 
operation  by  which  several  lives  have  very 
probably  been  sacrificed. 


orbit  a  very  successful  one  :  finally,  the 
cases  dissected  have  turned  out  to  be 
common  aneurism.1 

So  far  Mr.  Nunneley  argues,  and  to 
my  mind  very  cogently,  against  the  view 
of  the  pathology  of  this  disease  which 
ascribes  the  symptoms  to  aneurism  within 
the  orbit.  A  further  question  of  much 
interest  is  made  by  Mr.  JSTunneley's  pa- 
pers2 as  to  the  position  of  the  disease. 
The  prominence  of  the  eye  and  the  pulsa- 
tion of  the  orbit  naturally  led  to  the 
conclusion  that  the  tumor  lay  in  that  cav- 
ity ;  but  Mr.  Bowman's  case,  referred  to 
below,  shows  that  all  the  symptoms  of 
"orbital  aneurism"  may  be  produced  by 
disease  situated  in  the  cavernous  sinus, 
and,  in  one  of  Mr.  jSTunneley's  own  cases 
examined  after  death,  nearly  four  and  a 
half  years  after  ligature  of  the  carotid, 
there  was  found  a  cured  circumscribed 
aneurism  of  the  ophthalmic  artery  in  the 
sella  Turcica  (M ed.-  Chir  Trans.  ,xlviii.  ,29), 
the  vessels  in  the  orbit  being  of  a  very 
small  size.  Mr.  jSTunneley  believes  that 
in  the  great  majority  of  cases  of  protru- 
sion of  the  globe,  the  cause  is  pressure  on 
the  venous  channels  behind  the  orbit ;  and 
this  view  seems  to  be  the  most  probable 
one.  It  seems  that  common  sacculated 
aneurism  of  the  ophthalmic  artery  (or 
possibly  of  the  end  of  the  internal  carotid) 
follows  after  an  injury,  and  is  accompanied 
by  perceptible  aneurismal  pulsation  and 
common  aneurismal  bruit  ;  arterio-venous 
aneurism  may  also  be  thus  produced,  but 
will  present  probably  a  different  kind  of 
pulsation  and  bruit  ;3  but  protrusion, 
bruit,  and  pulsation  may  all  be  produced 
more  gradually  by  the  numerous  causes 

1  See  Mr.  Nunneley's  account  of  the  dis- 
section of  a  case  under  his  care  which  proved 
fatal,  in  Path.  Soc.  Trans.,  vol.  xi.,  p.  8.  I 
may  observe,  that  the  whole  of  the  ophthal- 
mic artery  and  its  branches  are  represented 
in  the  drawing  which  accompanies  Mr.  Nun- 
neley's description  as  dilated,  which  brings 
the  case  somewhat  near  to  cirsoid  aneurism. 
I  do  not  understand  how  Mr.  Nunneley  ac- 
counts for  this  dilatation  by  saying  it  is  the 
result  of  obstruction.  Such  obstruction  might 
act  on  the  artery  behind,  but  surely  not  in 
front  of  the  aneurism.  Guthrie  (Operative 
Surgery  of  the  eye,  p.  168),  in  referring  to 
the  dissection  of  a  case,  merely  says  that  he 
found  "true  aneurism  of  the  ophthalmic 
artery  of  both  sides." 

2  Med.-Chir.  Trans.,  vol.  xlii.,  pp.  183,  4; 
vol.  xlviii.,  p.  15. 

3  A  case  of  arterio-venous  aneurism  in  the 
cavernous  sinus,  under  M.  Nelaton's  care, 
which  was  diagnosed  as  an  aneurism  of  the  _ 
ophthalmic  artery,  is  shortly  referred  to  by 
Dr.  Holmes,  in  the  Am.  Journ.  of  Med.  Sc, 
July,  1864,  p.  46.  The  case  is  probably  re- 
ported more  at  length  in  some  of  the  French 
journals. 


424 


DISEASES    OF    ARTERIES, 


which  may  lead  to  obstruction  of,  or  pres- 
sure upon,  the  great  vessels  in  the  cavern- 
ous sinus. 

The  diagnosis  of  anastomotic  aneurism 
in  Travers  and  Dalrymple's  cases  rested 
on  the  presence  of  soft  compressible  thrill- 
ing tumors  in  various  parts  of  the  eyelids, 
which  presented  a  more  distinct  pulsation 
when  pressure  was  made  on  them.  It  is 
most  probable  that  these  were  merely  col- 
lections of  veins  enlarged  by  pressure, 
and  transmitting  pulsation  from  the  aneu- 
rism tying  beneath  them.1 

Aneurism  may  also  affect  either  the  in- 
ternal carotid  artery,  in  its  bony  canal 
or  in  the  cavernous  sinus,  or  one  of  the 
arteries  of  the  brain.  The  symptoms  of 
aneurism  affecting  the  internal  carotid 
in  the  sinus  are  mainly  of  three  kinds  : 
(1)  the  symptoms  of  aneurism  •,  (2)  the 
symptoms  of  pressure  on  the  orbital 
nerves  ;  (3)  those  of  disturbance  of  the 
cerebral  circulation. 

(1)  In  a  well  marked  case  the  symp- 
toms of  aneurism  will  come  on  rapidly, 
very  likely  after  a  blow  or  other  injury ; 
there  will  be,  perhaps,  a  sharp  crack 
heard,  followed  by  a  sawing  or  rasping 
noise.  This  sound  will  be  perceived  by 
the  stethoscope  applied  to  the  head  or 
neck,  more  plainly  on  the  affected  than 
the  sound  side,  and  will  cease  at  once  on 
making  pressure  upon  the  common  carotid 
on  the  side  of  the  disease.  If  the  disease 
is  limited  to  the  part  of  the  artery  con- 
tained in  the  sinus,  no  tumor  will  be  per- 
ceptible externally.2  (2)  The  first  symptom 
of  pressure  upon  the  orbital  nerves  is 
either  internal  strabismus,  from  paralysis 
of  the  sixth  nerve  ;3  or  ptosis,  with  exter- 
nal squint  and  dilated  pupil,  from  pres- 
sure on  the  third  nerve  ;4  or  loss  of  sensa- 
tion in  the  parts  supplied  by  the  supra- 
orbital nerve.5  Sight  on  the  side  of  the 
disease  is  usually  not  affected  ;  sometimes, 
however,  objects  are  seen  double,  or  there 
is  more  or  less  indistinctness  of  vision,  the 
consequence,  probably,  of  the  dilatation 
of  the  pupil.  These  symptoms  of  pressure 
on  the  orbital  nerves  may  exist  singly,  or 
in  various  combinations.  (3)  The  symp- 
toms of  cerebral  disturbance  do  not  seem 
greater  in  a  moderately  early  case  of  this 
affection  than  in  an  aneurism  of  the  com- 

1  See  a  paper  by  Mr.  Hart,  Lancet,  March 
15,  1862,  on  a  case  of  arterio-venous  aneu- 
rism in  the  orbit  cured  by  ligature  of  the 
common  carotid  artery. 

2  It  would  seem  from  Mr.  Nunneley's  cases 
that  in  some  of  these  aneurisms  in  the  sinus, 
or  even  more  internal,  there  may  be  pulsa- 
tion and  fulness  in  the  orbit.  I  have  seen 
such  aneurisms,  however,  unaccompanied  by 
any  orbital  symptoms. 

3  Assoc.  Journal,  1855,  p.  1067. 

4  Path.  Soc.  Trans.,  vol.  xii.,  p.  61. 

5  Id.  ibid. 


mon  carotid  :  headache,  giddiness,  inabil- 
ity to  stoop,  frightful  dreams,  etc.  There 
is  no  pressure  on  the  brain,  since  the 
growth  of  the  tumor  is  opposed  by  the 
dura  mater.  It  seems  possible  that  the 
aneurism  might  grow  through  this  mem- 
brane, and  cause  softening  of  the  base  of 
the  brain,  but  I  have  not  met  with  such  a 
case. 

With  such  a  combination  of  symp- 
toms then,  the  diagnosis  of  aneurism  may 
reasonably  be  made  ;  and  the  case  may 
justifiably,  in  the  present  state  of  our 
knowledge,  be  treated  as  such. 

Such  a  case  was  the  following,  which  oc- 
curred under  the  care  of  Mr.  Coe,  of  Bristol, 
and  Dr.  Swayne.1  The  patient  was  a  woman, 
aged  fifty-five.  The  disease  was  attributed  to 
a  blow  five  months  before,  after  which  she 
complained  of  a  buzzing  and  beating  noise  in 
the  head,  which  at  the  time  of  the  account 
she  likened  to  the  puffing  of  a  steam  engine, 
heard  more  distinctly  with  the  left  than  the 
right  ear,  and  accompanied  by  a  continuous 
sound,  like  low  thunder,  emanating  from  a 
spot  near  the  posterior  superior  angle  of  the 
right  parietal  bone.  She  could  not  lie  down 
in  bed,  and  was  troubled  with  frightful 
dreams.  There  was  no  bruit  in  the  heart  or 
great  vessels,  but  a  most  distinct  one  in  the 
neck  and  over  the  whole  surface  of  the  head, 
especially  the  left  petrous  bone  ;  pressure  on 
the  right  carotid  had  no  influence  over  the 
sound,  but  on  the  left  carotid  caused  it  to 
cease  immediately.  On  auscultating  the 
right  carotid  carefully,  its  pulsation  could  be 
separated  from  the  bruit,  which  was  also 
louder  on  the  left  side.  The  left  eye  squinted 
a  little,  and  she  saw  double,  one  thing  by 
the  side  of  the  other.  No  tumor  could  be 
perceived  externally.  The  left  carotid  was 
tied  on  Dec.  11,  1851  ;  the  bruit  ceased  ;  a 
gentle  continuous  murmur  followed  (ascribed 
by  Mr.  Coe  to  the  flow  of  blood  through  the 
tumor  from  the  anastomosing  branches)  ;  this 
ceased  in  about  five  hours,  and  all  the  symp- 
toms subsided.  The  woman  was  cured,  and, 
as  I  was  informed  by  Mr.  Coe,  remained  well 
about  ten  years  afterwards. 

In  deciding,  however,  on  the  treatment 
of  orbital  aneurism,  the  surgeon  should 
not  be  in  a  hurry  to  recommend  any  ope- 
rative measures,  unless  clearly  indicated 
by  the  symptoms  of  the  case  before  him. 
Mr.  Erichsen2  refers  to  two  cases  in 
which  the  sj'mptoms  of  orbital  aneurism 
spontaneous^  disappeared,  and  a  case 
which    occurred    under    Mr.    Bowman :s 

1  Assoc.  Journal,  1855,  p.  1067. 

2  Science  and  Art  of  Surgery,  ii.,  114.  A 
case  is  related  by  Dr.  Holmes,  Am.  Journ. 
Med.  Sc,  July,  1864,  p.  44,  in  which  the 
patient  recovered  under  the  use  of  ergot  of 
rye  and  tincture  of  veratrum.  "Whether 
the  patient's  recovery,"  says  Dr.  Holmes, 
"is  due  to  the  remedies  prescribed,  or  inde- 
pendent of  them,  I  am  unable  to  say." 
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care,1  must  be  kept  in  mind,  as  showing 
that  the  diagnosis  cannot  be  regarded  as 
certain. 

In  that  case  many  of  the  above  symptoms 
were  present — severe  pain  in  the  head,  after 
an  accident,  aggravated  by  stooping  ;  dis- 
turbed sleep  ;  a  beating  noise  in  the  head, 
compared  to  a  steam  engine  ;  a  loud  bruit, 
synchronous  with  the  pulse  ;  troubled  vision  ; 
protrusion  of  the  globe  of  the  eye,  and  pul- 
sation in  the  orbit  strong  enough  visibly  to 
lift  the  fingers.  The  carotid  artery  was  tied, 
and  the  bruit  ceased,  but  recurred,  though 
not  so  loud,  eight  days  afterwards.  The  pa- 
tient died  of  secondary  hemorrhage,  when 
it  was  found  that  the  arteries  were  quite 
healthy ;  and  the  only  diseased  appearance 
was  in  the  ophthalmic  vein,  cavernous,  cir- 
cular, transverse,  and  superior  petrosal 
sinuses,  which  were  filled  with  coagula.  The 
pressure  on  the  carotid  artery  in  the  sinus 
must  have  produced  the  bruit,  the  obstruc- 
tion to  the  return  of  blood  by  the  veins  of 
the  orbit,  the  protrusion  of  the  eyeball,  and 
the  congestion  of  the  parts  around  it  ;  while 
the  pulsation  perceptible  in  the  orbit  is  attri- 
buted by  Mr.  Hulke,  to  whom  we  are  in- 
debted for  the  report  of  the  case,  to  the  same 
cause.  "Each  diastole  of  the  ophthalmic 
artery,"  he  says,  "  must  have  been  attended 
by  a  general  momentary  increase  of  the  whole 
quantity  of  blood  in  the  orbit,  because  its 
exit  through  the  ophthalmic  vein  was  cut  off1, 
and  the  resisting  bony  walls  of  the  orbit 
could  permit  a  distension  in  front  only." 

The  symptoms  of  aneurism  of  one  of 
the  small  arteries  at  the  base  or  in  the 
substance  of  the  brain,  are  as  yet  quite 
obscure.  Physicians  and  physiologists 
are  busily  endeavoring,  by  experiment  and 
the  study  of  cases,  to  decide  how,  from 
the  symptoms  of  limited  pressure  or  other 
limited  lesion,  to  determine  the  precise 
part  of  the  brain  affected.  Even  if  this 
great  difficulty  Avere  got  over,  how  are  we 
to  decide  whether  such  limited  injury 
depends  on  pressure  by  an  aneurism,  or 
by  a  tumor  of  a  different  kind,  say  a 
scrofulous  tubercle  ?2  The  rapidity  of 
the  onset  of  the  symptoms,  and  the  vari- 
ation in  their  severity,  occasioned  by 
different  states  of  the  circulation,  seem 
the  only  peculiarities  which  point  to 
aneurism,  and  they  are  excessively  doubt- 
ful and  delusive. '    We   have,  indeed  no 


1  Streatfeild's  Ophthalmic  Reports,  April, 
1859. 

2  See,  in  Med.-Chir.  Trans.,  vol.  xlii.,  p. 
403,  a  paper  by  Dr.  Ogle,  in  which  he  care- 
fully endeavors  to  point  out  how,  from  the 
symptoms  presented  in  the  case  there  related, 
he  might  have  diagnosed  lesion  limited  to 
the  pons  Varolii.  Even  had  he  done  so, 
however,  he  would  have  referred  the  lesion 
to  pressure  by  a  scrofulous  tumor,  while  it 
was  in  reality  an  aneurism  of  the  anterior 
cerebellar  artery. 
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means  at  present  of  diagnosing  cerebral 
aneurism,  unless  a  bruit  could  be  found  ; 
and  in  looking  over  a  number  of  cases  I 
do  not  find  any  mention  of  this  symp- 
tom having  been  looked  for.  In  Dr. 
Ogle's  case,  however,  the  patient  was 
herself  conscious  of  "a  sawing  noise"  in 
the  head.  It  seems,  therefore,  that  in 
similar  cases  the  head  should  be  carefully 
auscultated,  though  it  is  very  likely  that 
the  small  size  of  the  aneurism  and  of  the 
vessel  on  which  it  is  seated,  and  the  mass 
of  soft,  ill-conducting  parts  that  lie  over 
it,  would  prevent  bruit  from  being  heard. 

[Mr.  Rivington  has  collated  in  a  very  valu- 
able paper  (Med.-Chir.  Trans., vol.  lviii.,  1875, 
p.  183)  73  cases  of  intra-orbital  aneurism,  or, 
more  strictly,  of  pulsating  tumor  of  the  orbit. 
The  paper  is  too  long  and  (necessarily)  too 
argumentative  to  be  properly  summarized 
within  the  limits  of  this  essay,  and  I  shall 
mention,  therefore,  only  those  facts  which  are 
of  chief  importance  and  bear  upon  points  in 
dispute.  Of  the  73  cases,  32  were  idiopathic 
and  41  traumatic.  Of  the  former,  the  right 
side  was  affected  in  15,  the  left  in  13,  both 
sides  in  2,  and  in  2  the  side  is  not  stated.  Of 
the  traumatic  cases,  the  right  side  was  af- 
fected in  10,  the  left  in  27,  both  sides  in  3, 
and  in  one  the  side  is  not  stated.  Conse- 
quently, the  preponderance  formerly  noticed 
of  cases  upon  the  left  side  being  shown  to 
exist  only  in  the  traumatic  group,  must  be 
considered  accidental.  The  average  age  in 
the  idiopathic  cases,  excluding  two  for  special 
reasons,  was  43  years  ;  21  of  them  were  in 
females,  and  9  in  males  ;  while  of  the  trau- 
matic cases,  31  were  in  males,  and  10  in  fe- 
male 

"Symptoms  of  fracture  of  the  base  of  the 
skull  were  noted  in  12  of  the  traumatic  cases  ; 
in  17  the  severity  of  the  injury  to  the  head 
renders  it  most  probable  that  it  occurred, 
whilst  L*  4  more  it  might  not  unfairly  be  pre- 
sumed. Of  the  other  cases,  4  followed  thrusts 
in  the  orbit,  1  was  probably  an  idiopathic 
affection,  1  was  occasioned  by  a  discharge  of 
shot,  1  by  the  explosion  of  a  soda-water  bottle 
and  resulting  wound  in  the  upper  eyelid,  and 
1  had  several  points  of  resemblance  to  a  case 
of  cancer,  although  it  succeeded  an  injury." 
The  frequency  of  this  coincidence  of  fracture 
of  the  base  of  the  skull,  taken  in  connection 
Avith  the  lesions  found  at  some  of  the  autop- 
sies, points  to  rupture  of  the  carotid  or  oph- 
thalmic artery  within  the  cranium  at  the 
time  of  the  accident  as  the  immediate  cause 
of  the  production  of  the  aneurism,  and  to  the 
arterio-venous  character  of  the  latter.  In  2 
cases  a  wound  received  in  the  left  orbit  caused 
the  disease  in  the  right ;  in  one  of  them  the 
end  of  an  umbrella  was  thrust  through  the 
left  eyelid,  fractured  the  sphenoidal  bone, 
and  tore  the  right  carotid  entirely  across  in 
the  cavernous  sinus  ;  in  the  other,  a  discharge 
of  shot  received  in  the  left  eye  was  thought 
to  have  wounded  the  right  ophthalmic  artery. 

The  73  cases  furnish  12  postmortems,  which 
indicate  that  the  disease  has  its  origin  not 
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within  the  orbit,  but  within  the  cranium  in 
the  great  majority  of  cases,  and  usually  in 
the  cavernous  sinus.  In  onlv  1  of  the  12 
cases  was  there  found  any  aneurismal  affec- 
tion within  the  orbit ;  in  this  there  was  "  an 
ordinary  circumscribed  aneurism  on  each 
ophthalmic  artery."  In  1  case,  diagnosed  as 
inflammatory  plugging  of  the  orbital  veins, 
the  diagnosis  was  confirmed  at  the  autopsy 
two  years  later.  Iu  the  remaining  10  cases 
the  symptoms  were  caused  by  some  disease  of 
the  bloodvessels  behind  the  orbit ;  in  2  of 
them  "obstruction  to  the  passage  of  blood 
from  the  orbit  through  the  intra-cranial  sinu- 
ses appeared  to  be  the  cause  of  the  affection  ;" 
in  1  there  was  a  circumscribed  aneurism  of 
the  ophthalmic  artery  at  its  origin ;  in  3 
there  was  rupture  of  an  aneurismal  internal 
carotid  in  the  cavernous  sinus  ;  in  1  simple 
dilatation  and  atheroma  of  the  same  artery 
in  the  same  place  ;  and  in  3  (traumatic  cases) 
there  was  direct  communication  between  the 
carotid  artery  and  cavernous  sinus.  In  no 
case  was  aneurism  by  anastomosis,  cirsoid 
aneurism,  or  arterio-venous  aneurism  zcithin 
the  07-bit  found  at  a  post-mortem  examination, 
and  the  cases  diagnosed  as  such  are  very 
doubtful. 

In  8  of  the  12  cases  the  ophthalmic  vein 
and  its  branches  were  found  varicose  and 
enlarged  ;  in  3  the  record  is  incomplete  in 
this  respect,  and  in  1  the  typical  symptoms 
appear  to  have  been  absent  because  the  hole 
found  in  the  carotid  was  plugged  by  a  clot. 

The  prominence  and  pulsation  of  the  eye- 
ball, the  bruit,  and  the  enlargement  of  the 
veins,  are  easily  explained  in  those  cases  in 
which  the  blood  passed  directly  from  the 
carotid  into  the  cavernous  sinus,  but  the  ex- 
planation is  not  so  easy  in  those  other  cases 
in  which  the  primary  lesion  apparently  was 
simple  obstruction  of  the  venous  current. 
The  reader  is  referred  to  Mr.  Rivington's 
paper  for  the  discussion  of  the  different  the- 
ories offered  in  explanation.  Mr.  Rivington 
believes  that  the  pulsation  is  either  communi- 
■cated  from  the  carotid  to  the  blood  which  sur- 
rounds it  in  the  sinus,  and  thence  to  that  in 
the  ophthalmic  vein,  or  is  the  direct  continu- 
ation of  the  arterial  impulse  through  the 
dilated  capillaries. 

To  these  autopsies  may  be  added  two  others 
reported  since  the  date  of  Mr.  Rivington's 
paper.  Mr.  Hutchinson  reported  to  the  Clini- 
cal Society  (British  Medical  Journal,  April 
17,  1875)  a  case  in  which  he  had  proposed  to 
tie  the  carotid  artery  for  this  disease  ;  the 
patient  asked  for  a  postponement,  the  symp- 
toms subsided  and  ultimately  disappeared 
spontaneously.  Ten  years  later  the  patient 
died,  and  there  was  found  a  sacculated  aneu- 
rism of  the  internal  carotid  occupying  the 
left  middle  fossa  of  the  cranium  and  filled 
with  laminated  clot.  The  other  case  is  re- 
ported by  Dr.  T.  G.  Morton  in  the  Am.  Journ. 
of  Med.  Sciences,  April,  1S76,  p.  339.  The 
disease  began  suddenly  in  a  girl  of  twenty- 
three  years  with  sharp  pain  in  the  left  tem- 
ple, so  sharp  and  sudden  that  she  thought  it 
was  the  sting  of  a  bee.  The  same  evening 
she  noticed  a  whizzimr  noise  in  the  head  and 


exophthalmos.  In  forty-eight  hours  vision 
was  entirely  lost  in  the  left  eye.  On  exami- 
nation five  days  afterwards,  there  was  ex- 
treme exophthalmos,  pupil  dilated,  congestion 
of  the  globe,  paralysis  of  the  muscles  supplied 
by  the  third,  fourth,  and  sixth  nerves,  and 
partial  paralysis  of  the  ophthalmic  branch  of 
the  fifth,  great  oedema  of  the  upper  eyelid, 
dull,  heavy  pain,  blindness,  and  an  inter- 
mittent bruit  synchronous  with  the  cardiac 
systole  and  arrested  by  pressure  on  the  left 
carotid.  On  the  eleventh  day  the  cornea 
sloughed  ;  on  the  nineteenth  the  carotid  was 
tied.  The  following  day  the  patient  had  an 
attack  of  nausea  and  abdominal  pain  similar 
to  one  on  the  day  preceding  the  operation, 
grew  very  pale,  and  died.  The  autopsy  was 
incomplete ;  it  showed  no  trace  of  any  ane\i- 
rismal  disease,  and  only  extensive  phlebitis 
and  complete  plugging  of  the  ophthalmic, 
circular,  and  cavernous  sinuses  on  the  left 
side,  and  firm  matting  together  by  recent 
lymph  of  the  nerves  and  bloodAressels  at  the 
entrance  of  the  left  orbital  cavity. 

In  the  same  connection  may  be  mentioned 
the  sequel  of  another  of  Dr.  Morton's  cases 
which  is  given  in  part  by  Mr.  Rivington 
(traumatic  cases,  No.  35).  Dr.  Morton  con- 
siders it  an  aneurism  by  anastomosis,  and  if 
his  view  is  correct,  the  case  is,  with  possibly 
one  exception  (Mr.  Haynes  Walton's  case), 
the  only  one  on  record  of  this  affection  in  the 
orbit.  It  was  a  soft,  compressible  tumor 
above  the  eye  and  extending  backwards,  the 
result  of  a  blow.  Exophthalmos  was  strongly 
marked  ;  there  was  a  feeble  bruit  and  a  slight 
pulsation,  controlled  by  pressure  on  the  caro- 
tid. This  was  the  condition  in  March,  1870, 
shortly  before  Dr.  Morton  first  reported  the 
case  (Am.  Journ.  Med.  Sciences,  July,  1870), 
and  expressed  the  opinion  that  "  a  partial  re- 
moval of  the  tumor  with  the  knife  and  liga- 
tion of  its  deeper  portion  would  probably  be 
sufficient."  A  little  more  than  a  year  after- 
wards he  was  again  called  to  see  the  patient, 
who  had  just  received  another  blow  on  the 
eye.  He  says  (Am.  Journal  Med.  Sci.,  April, 
1876,  p.  344)  :  "His  previous  condition  was 
aggravated  by  this  injury,  which  caused  a 
rupture  of  small  vessels,  with  effusion  into 
the  orbit,  leading  to  excessive  exophthalmos, 
and  intense  pain  from  the  distension  ;  an 
abscess  was  developing  in  the  outer  chamber 
of  the  eye,  and  the  organ  was  stone-blind. 
There  was  pulsation,  bruit,  and  a  whirr.  I 
then  made  an  incision  across  the  brow,  com- 
mencing at  the  outer  canthus  and  extending 
rather  beyond  the  mesial  line  ;  the  flap  thus 
made  was  turned  down,  the  tumor  was 
reached,  and  the  entire  contents  of  the  orbital 
cavity  were  then  rapidly  enucleated.  In  com- 
pleting the  excision,  the  bleeding  became 
excessive,  but  was  controlled  by  the  actual 
cautery  and  pressure.  The  removal  of  the 
entire  contents  of  the  orbit  in  this  case  veri- 
fied the  correctness  of  the  original  diagnosis 
of 'aneurism  by  anastomosis,'  for  the  tumor 
was  found  to  be  composed  mainly  of  enlarged 
bloodvessels,  with  connective  and  fibrous 
tissue.  The  patient  completely  recovered  ; 
the  orbit  subsequently  became  filled  by  gran- 
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ulations  and  healed  perfectly."  The  micro- 
scopical report  is :  "the  tumor  of  the  orbit  is 
composed  of  loose  connective  and  adipose  tis- 
sue abounding  in  bloodvessels.  It  also  con- 
tains some  small  masses  consisting  chiefly  of 
•fibrous  tissue  in  bundles  varying  from  ^^th 
to  jj'jjth  of  an  inch  in  diameter,  crossing  each 
other  in  every  direction." 

According  to  Mr.  Rivington  (loc.  cit.,  p. 
213),  "the  typical  symptoms  of  the  so-called 
'intra-orbital  aneurism'  are  exophthalmos, 
a  chemosed  pad  of  conjunctiva  concealing  the 
lower  lid,  pain,  paralysis  of  orbital  muscles 
and  iris,  with  or  without  anaesthesia,  pulsa- 
tion of  the  eyeball,  a  pulsating  tumor  above 
the  eye  beneath  the  inner  part  of  the  orbital 
arch,  distension  of  conjunctival  vessels,  ob- 
literation of  the  hollow  beneath  the  orbital 
arch,  bruit,  and  noises  in  the  head.  Pulsa- 
tion of  the  eyeball,  a  pulsating  tumor,  and 
paralysis  of  the  ocular  muscles  may  be  absent 
without  contraindicating  the  diagnosis  of  an- 
eurism ;  but  I  do  not  think  that  any  case 
should  be  regarded  as  aneurismal  in  which  a 
bruit  cannot  be  heard,  or  be  placed  under  the 
head  of  '  Intra-orbital  Aneurism,' unless,  in 
the  absence  of  pulsation,  exophthalmos  and 
congestion  of  conjunctiva  accompany  the 
bruit." 

In  the  majority  of  Mr.  Eivington's  idio- 
pathic cases  the  first  symptom  was  the  sudden 
occurrence  of  pain  or  noise  in  the  head,  or 
some  peculiar  feeling  on  the  affected  side ;  in 
5  cases  the  disease  began  during  pregnancy, 
with  violent  pain  or  noise  in  the  head  ;  in  2 
the  patients  were  roused  from  sleep  by  the 
pain  and  noise  ;  one  woman,  during  an  effort 
of  childbirth,  felt  "  an  unusual  rattling  in 
the  eye,"  and  noticed  that  "the  eye  was 
driven  from  the  orbit;"  and  a  man,  after  a 
fit  of  coughing  and  without  any  previous 
symptoms,  noticed  that  the  eye  was  projecting 
from  the  socket.  Exophthalmos  and  swelling 
of  the  lids  and  conjunctiva  are  usually  the 
next  symptoms.  In  the  traumatic  cases  the 
aneurismal  symptoms  are  usually  masked  at 
first  by  the  symptoms  of  the  injury  to  the 
head ;  as  a  rule,  they  are  fully  developed 
within  nine  months  after  the  injury,  and  in 
more  than  half  the  cases  within  two  months. 
In  only  two  cases  was  there  an  interval  of 
years. 

Mr.  Rivington's  conclusions  as  to  the  com- 
parative value  of  the  different  methods  of 
treatment  are  as  follows  : — 

Medical  remedies,  such  as  belladonna,  digi- 
talis, and  veratrum,  are  worthy  of  trial  in  the 
first  instance,  or  as  adjuncts  to  digital  com- 
pression, rest,  and  cold,  for  one  idiopathic 
and  four  traumatic  cases  have  been  cured  by 
simple  measures. 

Digital  compression  has  been  tried  in  16 
cases,  of  which  5,  perhaps  6,  were  idiopathic 
and  10  traumatic ;  2  of  the  first  and  the 
doubtful  case  were  cured ;  in  the  others  no 
benefit  was  obtained.  It  may,  therefore,  be 
considered  as  likely  to  succeed  in  idiopathic 
cases  dependent  on  true  aneurism,  and  very 
unlikely  to  succeed  in  cases  of  free  arterio- 
venous communication.  It  is  to  be  preferred 
to  instrumental  compression. 


Galvano-puncture  has  been  tried  twice,  each 
time  in  a  traumatic  case,  and  unsuccessfully, 
one  of  the  patients  dying  apparently  in  con- 
sequence of  the  operation. 

The  injection  of  coagulating  liquids  is  suit- 
able only  in  cases  of  arterio-venous.  communi- 
cation, and  can  be  used  most  conveniently 
when  the  pulsating  veins  are  prominent  at 
and  beyond  the  margin  of  the  orbit.  It  is 
more  painful  and  probably  involves  more  risk 
to  vision  than  ligature.  The  perchloride  of 
iron  has  been  used  successfully  in  two  cases, 
and  unsuccessfully  in  one ;  the  failure  was 
thought  to  be  due  to  the  smallness  of  the 
quantity  used.  The  lactate  of  iron  cured  one 
case  after  failure  of  ligature  of  the  carotid. 

The  subcutaneous  injection  of  ergotine,  prac- 
tised in  one  case,  was  followed  by  nausea, 
oedema,  and  increase  of  the  tumor. 

"Ligature  of  the  common  carotid  is,  be- 
yond question,  the  means  most  generally 
applicable  to  cases  of  intra-orbital  aneurism 
dependent  on  morbid  states  of  the  arteries." 
Forty-four  cases  with  46  operations,  2  being 
double,  give  6  deaths  ;  rejecting  2  of  these  as 
an  improper  use  of  the  method,  because  the 
patients  were  over  60  years  of  age,  and  2  in 
which  the  cause  of  death  seems  to  have  been 
independent  of  the  operation,  Mr.  Rivington 
estimates  the  mortality  as  2  in  40,  or  5  per 
cent.  Of  18  idiopathic  cases  thus  treated,  15 
recovered  and  3  died;  of  the  15,  12  were 
cured  and  3  partly  benefited.  Of  26  traumatic 
cases,  23  recovered  and  3  died  ;  of  the  23, 
14  were  cured,  in  8  of  these  the  cure  being 
"in  all  respects  complete;"  in  5  the  opera- 
tion was  unsuccessful ;  2  of  them  were  subse- 
quently cured  by  ligature  of  the  other  carotid, 
and  1  by  injection  of  the  lactate  of  iron.  In 
4  partial  benefit  resulted,  the  symptoms 
being  diminished  in  3  and  temporarily  re- 
moved in  the  other. 

It  thus  appears  that  the  percentage  of  par- 
tial or  complete  failures  after  ligature  of  the 
carotid  is  not  small,  and,  moreover,  it  is  not 
unlikely  that  in  some  of  the  cases  reported 
cured  the  disease  may  have  returned  ;  there- 
fore, a  hurried  resort  to  ligature  is  not  to  be 
advised;  but,  Mr.  Rivington  says,  "on  the 
whole,  I  am  strongly  disposed  to  agree  with 
Mr.  Curling  and  Dr.  Morton,  that  in  traumatic 
cases  and  in  suitable  subjects  ligature  should 
be  practised  early  when  vision  is  threatened." 

Mr.  Holmes,  on  the  other  hand  (Lancet, 
1873,  ii.,  p.  257),  says  that  he  "  looks  forward 
to  the  more  careful  and  persevering  use  of 
digital  compression  of  the  carotid  artery  as  a 
means  of  avoiding  the  danger  to  life  which 
the  ligature  of  the  carotid  involves."  "In 
the  graver  and  more  obstinate  cases  of  this 
affection  I  would  not  refuse  to  give  the  pa- 
tient the  chance  of  relief  from  the  ligature  of 
the  carotid  artery.  But  to  apply  this  measure 
indiscriminately  to  all  cases,  in  the  way  Mr. 
JMunneley  recommends,  is  not  compatible  with 
what  we  now  know  about  the  pathology  or 
surgery  of  intra-orbital  aneurism."] 

Treatment  of  these  aneurisms. — Aneu- 
risms situated  in  the  carotid  triangle  .of 
the   neck  must   be   treated  on   ordinary 
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principles,  digital  pressure  on  the  trunk  of 
the  vessel  being  used  in  cases  where  the 
symptoms  are  not  very  urgent,  combined, 
perhaps,  with  moderate  pressure  over  the 
tumor  (vide  p.  364)  ;  in  severer  cases,  or 
on  the  failure  of  these  measures,  the  com- 
mon carotid  artery  must  be  tied.  Besides 
the  ordinary  medical  and  dietetic  means, 
and  excluding  a  very  few  cases  in  which 
the  surgeon  might  be  tempted  to  try  the 
effect  of  galvano-puncture,  there  are  only 
two  methods  of  treatment  available  for 
aneurism  within  the  cranium  or  orbit,  i.  c, 
pressure  on,  or  ligature  of,  the  carotid 
artery.  The  use  of  digital  pressure  has 
been  successful  in  supposed  aneurism  of 
the  orbit,  under  the  care  of  Gioppi  and 
Vanzetti  (p.  367)  ;  and  there  can  be  no 
reason  why  it  should  not  succeed  in  such 
a  case  as  Mr.  Coe's.  It  need  not  give 
much  annoyance  to  the  patient,  and  can 
be  carried  on  as  long  as  the  disease  is 
either  receding,  or  even  not  advancing. 
"When  its  failure  is  certain,  the  common 
carotid  artery  should  be  secured.1  It 
would  at  first  sight  appear  better,  as  the 
disease  is  seated  upon  the  internal  carotid, 
to  secure  that  vessel ;  but  it  does  not 
seem  that  any  advantage  is  obtained  by 
leaving  the  stream  of  blood  in  the  exter- 
nal carotid  unobstructed.  In  orbital 
aneurism,  the  free  anastomosis  might  re- 
produce the  disease  ;  in  aneurism  at  the 
base  of  the  brain,  the  danger  of  softening 
of  the  brain  is  as  great  after  ligature  of  the 
internal  as  of  the  common  carotid  ;  while 
no  harm  ever  comes  from  stopping  the 
circulation  through  the  branches  of  the 
external  carotid.  So  that,  as  the  ligature 
of  the  common  carotid  artery  is  an  easier 
and  safer  proceeding,  it  is  rightly  per- 
formed. Dr.  Morton2  gives  a  list  of  thirty 
cases  in  Avhich  the  carotid  has  been  tied  for 
l'  orbital  aneurism  ;"  twenty-two  of  which 
succeeded  completely  and  three  incom- 
pletely in  arresting  'the  symptoms  ;  two 
were  unsuccessful,  but  the  patient  sur- 
vived ;  three  died.  Injection  was  used 
successfully  in  two  cases,  and  digital 
pressure  in  two. 

TJie  ligature  of  the  common  carotid  in  an 
ordinary  case  of  aneurism,  where  the 
patient  is  not  very  stout,  the  aneurism 
not  situated  near  the  root  of  the  neck,  but 
towards  the  angle  of  the  jaw,3  and  the 

1  In  Mr.  Hart's  paper  he  attributes  to  the 
previous  use  of  digital  pressure,  and  conse- 
quent dilatation  of  the  collateral  arteries, 
the  entire  immunity  from  all  symptoms  which 
his  patient  displayed  after  ligature  of  the 
carotid  artery  ;  an  immunity  which  was  cer- 
tainly remarkable. 

z  Am.  Jonrn.  Med.  Sc,  April,  1865,  p.  318. 

3  This  observation  of  course  applies  still 
more  forcibly  to  the  cases  in  which  the  dis- 
ease is  situatel  in  the  orbit,  and  therefore 


parts  healthy,  is  generally  an  easy  opera- 
tion. The  artery  can  be  felt,  in  any  per- 
son not  extremely  stout,  pulsating  on  the 
anterior  edge  of  the  sterno-mastoid  muscle, 
at  the  level  of  the  cricoid  cartilage,  where  it 
first  becomes  superficial,  after  having  been 
crossed  by  the  omohyoid  muscle — the  apex 
of  the  carotid  triangle.  This  is  accord- 
ingly the  place  of  selection  for  the  ligature. 
[See  Fig.  329,  e.]  The  operation  is  thus 
performed  :  If  the  sterno-mastoid  muscle 
is  perceptible,  an  incision  about  two  and 
a  half  inches  in  length  (in  a  moderately 
stout  adult)  is  to  be  made  along  its  ante- 
rior edge,  the  centre  corresponding  to  the 
level  of  the  cricoid  cartilage  ;  and  after 
the  cervical  fascia  has  been  divided,  which 
may  be  done  freely,  as  no  important  parts 
are  endangered,  the  edge  of  the  sterno- 
mastoid  ought  to  be  exposed.  This  hav- 
ing been  drawn  a  little  outwards,  the 
finger  should  be  passed  into  the  wound, 
to  feel  for  the  trachea,  when  the  artery 
will  be  felt  lying  between  the  muscle  and 
the  air-tube.  The  operator  must  now 
carefully  separate  the  cellular  tissue  from 
the  sheath  which  covers  the  artery,  and 
endeavor  to  raise  the  descending  branch 
of  the  ninth  nerve,  which  generally  lies 
upon  the  sheath.  This  nerve,  when  ex- 
posed, is  to  be  held  aside  with  a  blunt 
hook,  while  a  small  opening  is  made  in 
the  sheath  of  the  artery  ;  and  the  vessel 
having  been  cleaned  by  the  usual  mani- 
pulations, the  ligature  is  to  be  passed 
around  it  from  without  inwards,  great 
care  being  taken  to  keep  the  point  of  the 
aneurism-needle  quite  close  to  the  artery, 
so  as  to  avoid  wounding  or  tying  the 
pneumo-gastric  nerve.  The  ope rator  must 
remember  that  thedescendens  noni  nerve 
sometimes  lies  within  instead  of  upon, 
the  sheath  of  the  vessels  ;  go  that,  when 
it  has  not  been  met  with  after  a  sufficient 
search, the  artery  may  be  tied  without  see- 
ing it ;  but  in  this  case  even  more  than 
common  care  should  be  bestowed  in  ex- 
amining the  vessel  as  it  lies  upon  the 
aneurism-needle  in  order  to  make  sure 
that  this  nerve  has  not  been  included.  In 
the  course  of  the  dissection  some  bleed- 
ing may  occur  from  the  sterno-mastoid 
artery,  which  is  usually  the  descending 
branch  of  the  superior  thyroid,  and  may 
prove  annoying  to  the  operator  unless  the 
vessel  be  tied. 
"When  the  aneurism  is  situated  lower  in 


quite  away  from  the  parts  operated  on  ;  but 
in  a  case  where  Brasdor's  method  was  applied 
for  a  tumor  at  the  root  of  the  neck,  and  in  a 
case  of  Hunterian  ligature,  where  the  tumor 
was  lower  down  than  usual,  I  remember 
seeing  considerable  difficulty  experienced  by 
the  operators  from  the  circumstance  that  the 
artery  had  been  displaced  backwards  by  the 
pressure  of  the  tumor. 
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the  neck,  the  operation  becomes  more 
difficult,  since  it  is  necessary  to  cut 
through  a  considerable  mass  of  muscle. 
The  artery  is  here  situated  under  cover  of 
the  sterno-mastoid,  with  the  sterno-hyoid 
and  sterno-thyroid  muscles.  An  incision 
must  be  made  along  the  course  of  the  ar- 
tery, viz.,  the  line  joining  the  sterno-cla- 
vicular  articulation  with  the  point  mid- 
way between  the  angle  of  the  jaw  and  the 
mastoid  process,  and  this  incision  may  be 
joined  by  another  running  outwards.  The 
inner,  or  sternal,  portion  of  the  sterno- 
mastoid  is  to  be  cut  across,  and  this  being 
drawn  outwards  with  a  broad  retractor, 
it  will  be  generally  possible  to  draw  the 
two  other  muscles  inwards,  otherwise  they 
must  be  divided.  The  sheath  of  the  ves- 
sels will  now  be  exposed  ;  but  there  will 
in  all  probability  be  several  large  veins 
lying  over  it,  which  descend  from  the  thy- 
roid body,  and  on  the  left  side  of  the  neck 
the  internal  jugular  itself  inclines  con- 
siderably to  the  front  of  the  artery 
towards  the  thorax.  The  wound  also  is 
very  deep,  and  the  vessel  is  probably 
rendered  relatively  deeper  by  the  projec- 
tion of  the  tumor.  Still,  by  keeping  the 
course  of  the  vessel  steadily  in  view,  and 
by  feeling  for  the  trachea  internally  and 
the  transverse  processes  of  the  vertebrse 
behind,  the  artery  must  be  reached. 
Great  care,  however,  is  necessary  in  open- 
ing the  sheath  and  cleaning  the  artery, 
since  the  vessel  itself  can  hardly  be 
brought  fairly  in  view.  Th,e  proximity  of 
the  stream  of  blood  in  the  innominate 
artery  on  the  right  side  is  a  great,  but  not 
a  fatal,  objection  to  this  operation.  Porter1 
tied  the  right  carotid  successfully  within 
half  an  inch  of  the  bifurcation  of  the  in- 
nominate. 

The  operation  of  tying  the  common 
carotid  artery  used  to  be  looked  upon  as 
one  of  the  most  successful  in  surgery ; 
and  perhaps,  if  we  regard  the  important 
parts  whose  circulation  is  interfered  with, 
that  opinion  may  seem  relatively  justified  ; 
but  absolutely  the  mortality  is  now  known 
to  be  very  considerable. 

In  the  paper  on  the  subject  by  Dr.  Norris 
above  referred  to,  the  result  of  149  cases  in 
which  the  carotid  was  tied,  has  been  tabu- 
lated. Of  these,  54  died,  or  more  than  one- 
third  ;  an  amount  of  mortality  much  exceed- 
ing that  of  any  of  the  commoner  operations  of 
surgery.  Dr.  Norris's  paper,  however,  in- 
cludes all  classes  of  cases,  tabulated  as:  I. 
Operations  for  aneurisms  (Hunterian)  ;  II. 
For  wounds  ;  III.  In  or  previous  to  extirpa- 
tion of  tumors  ;  IV.  For  cerebral  affections  ; 
V.  For  erectile  tumors  of  the  orbit,  scalp, 
etc. ;  VI.  On  Brasdor's  method  for  aneurisms. 
We  may  consider  separately  the  cases  in 
which  the  artery  is  tied  for  the  cure  of  a  dis- 

1  Sup.  cit. 


ease,  by  excluding  classes  II.  and  III.  ;  and 
then  Dr.  Norris's  table  (rejecting  one  case,  in 
which  it  is  doubtful  whether  the  artery  was 
really  tied)  gives  us  exactly  100  cases,  with 
a  mortality  of  33.  It  seems,  therefore,  fair 
to  say,  that  the  ordinary  ligature  of  the 
common  carotid  for  diseases  involves  a.  risk 
which  may  be  represented  on  an  average  by 
a  mortality  of  one-third.  Possibly,  where 
the  disease  is  remote,  the  chance  of  recovery 
is  greater.  In  Dr.  Morton's  paper,  above  re- 
ferred to,  out  of  thirty  cases  where  the  caro- 
tid was  tied  for  aneurism  in  the  orbit,  only 
three  died. 

Dr.  Pilz's  statistics1  give  exactly  600  cases, 
thus  divided : — 

Unaccounted 
Cases.  Cured.  Died.  for. 
For  bleeding         .        .        .228  94        12S      6 

For  aneurism        ...      87  55  31      1 

For  tumors  .         .         .     142  87  49       6 

For  extirpations  ...      71  38  25      8 

For   affections    of   nervous 

system        ....      34  33  1    — 

For  aneurism,  on  Brasdor's 

method       ....      38  12  25      1 


Deaths 


600        319        259 
43.16  per  cent. 


Dr.  Pilz  deducts  from  the  mortality  29  cases 
where  death  was  due  to  other  causes,  e.  g., 
where  the  carotid  has  been  tied  for  hemor- 
rhage really  due  to  wound  of  the  vertebral 
artery,  and  which  proved  fatal.  The  general 
inference  as  to  the  mortality  due  to  the  ope- 
ration is  the  same  as  from  Norris's  paper. 
The  extraordinary  success  of  the  operation 
when  performed  for  "  affections  of  the  nervous 
system"  (;'.  e.,  for  epilepsy,  headache,  and 
neuralgia),  shows  that  in  this,  as  in  other 
ligatures  of  arteries,  it  is  not  so  much  the  in- 
trinsic danger  of  the  operation  which  leads 
to  its  great  mortality,  as  its  performance  upon 
patients  already  seriously  diseased  or  injured 
— though  this  does  not,  of  course,  excuse  the 
performance  of  the  operation  in  such  cases. 

M.  Le  Fort's  paper  on  the  therapeutical 
value  of  the  ligature  of  the  common  carotid 
artery,  in  the  Gaz.  hebd.,  1S68,  Nos.  28,  30, 
35,  does  not  contain  so  large  a  number  of 
cases  as  those  of  Dr.  Pilz,  his  total  being  435, 
nor  is  it  accompanied  by  the  references.  It 
is  very  possible,  however,  that  it  may  be  free 
from  the  errors  which  (as  M.  Le  Fort  hints) 
somewhat  detract  from  the  value  of  the  Ger- 
man author's  elaborate  paper.  M.  Le  Fort's 
essay  is  well  worthy  of  perusal ;  and  I  can- 
not forbear  to  quote  its  conclusion,  as  being, 
I  think,  justified  by  our  experience  of  this 
operation:  "The  ligature  of  the  external 
carotid  ought  to  be  substituted  for  that  of  the 
common  carotid  whenever  it  is  possible  ;  and 
if  the  latter  operation  is  a  rare  one,  it  ought 
to  be  still  rarer ;  not  only  from  its  danger, 
but  also  because  it  is  inefficacious  in  many 
more  instances  than  would  be  thought,  if 
judged  merely  by  some  fortunate  cases  which 
are  known  and  quoted  by  all  the  world." 

Both  carotids   have  been  tied  in  a  great 


1  Langenbeck's  Archiv,  vol.  ix.,  1868,  p. 
394. 
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number  of  cases.  In  one  case  only1  the  double 
ligature  was  simultaneous  ;  the  patient  died 
iu  twenty-four  hours,  of  coma.  The  simulta- 
neous ligature  should  never  be  performed 
unless  the  chance  should  be  afforded  of  thus 
treating  a  case  of  wound,  which,  however,  is 
very  improbable.  But  there  are  many  cases 
of  successful  ligature  of  both  carotids,  with 
an  interval  of  time  between  the  two  opera- 
tions. Tables  of  these  cases  will  be  found  in 
Dr.  Pilz's  work  above  referred  to  (p.  415), 
and  in  Mr.  Erichsen's  (vol.  ii.,  p.  67).  The 
general  result  seems  to  be,  that  (excluding 
Mott's  fatal  case  of  simultaneous  ligature) 
there  have  been  26  or  28  cases,  of  which  at 
least  18  (possibly  20)  recovered.  Some  of  the 
patients  who  recovered  had  severe  cerebral 
symptoms,  and  one  lost  an  eye  from  disorga- 
nizing inflammation  ;  but  the  above  list  shows 
clearly  the  possibility  and  even  probability 
of  recovery  from  so  formidable  an  operative 
procedure.  But  the  propriety  of  undertaking 
such  treatment  may  well  be  questioned.  In 
many  of  the  cases  the  operations  were  per- 
formed for  the  cure  of  epilepsy — a  proceeding 
which  I  believe  nobody  would  now  counte- 
nance. Nor  in  aneurism  by  anastomosis  can 
I  believe  that  there  is  enough  prospect  of 
cure  to  justify  so  dangerous  a  measure.  A 
few  of  the  operations  were  done  for  hemor- 
rhage— and  of  course  any  measure  which  is 
necessary  to  check  hemorrhage  is  justifiable 
— but  we  can  hardly  believe  that  such  cases 
will  often  occur.  On  the  whole  I  think  liga- 
ture of  both  carotids  can  hardly  ever  be  ad- 
visable, and  very  rarely  justifiable. 

The  chief  causes  of  death  after  ligature 
of  any  large  artery,  excluding  those  affec- 
tions which  depend  on  previous  disease 
and  the  complications  which  follow  on 
any  grave  surgical  operation,  are  secon- 
dary hemorrhage  and  gangrene.  The 
former  is  comparatively  rare  after  liga- 
ture of  the  carotid,  iu  consequence  of  its 
long  course  without  branches.  Still  it  is 
not  perhaps  so  uncommon  as  is  generally 
supposed,  since  among  the  fifty-four  fatal 
cases  in  Dr.  jSTorris's  table,  hemorrhage 
is  noted  as  the  cause  of  death  in  fifteen  of 
them,  and  it  may  have  been  present  as  a 
symptom  in  many  of  those  which  recov- 
ered. 

Gangrene  sIioavs  itself  principally  in 
the  form  of  softening  of  the  brain.  'The 
external  parts  of  the  head  and  neck  are 
never,  as  it  seems,  affected  with  gangrene, 
a  fact  which  is  readily  accounted  for  by 
the  free  anastomoses  and  liberal  supply  of 
the  vessels  of  the  face  and  neck.  The 
anastomoses  in  the  brain  "are  indeed  even 
more  abundant ;  but  then  the  brain  ap- 
pears to  be  more  in  want  of  a  constant 
and  equable  supply,  and  to  tolerate  badly 
the  withdrawal  for  even  a  short  space  of 
so  large  a  quantity  of  blood  as  is  brought 

1  V.  Mott,  Amer.  Med.  Journal,  July,  1847  ; 
Prov.  Med.  and  Surg.  Journal,  1848,  p.  137. 


to  it  by  this  great  artery.  Twelve  of  the 
fifty-four  cases  in  Dr.  Norris's  table  seem 
to  have  proved  fatal  from  some  symptoms 
referable  to  the  brain,  which,  however, 
are  very  variously  stated;  "  convulsions," 
"apoplexy,"  and  "inflammation"  of  the 
brain,  being  the  more  common  headings. 
It  may  be  allowed  us  to  doubt,  in  the  ab- 
sence of  more  exact  information,  whether 
this  "  inflammation"  was  not,  in  most 
cases  at  any  rate,  atrophic  softening.1   ' 

Either  the  external  or  internal  carotid 
may  be  tied  for  a  wound  of  the  vessel  it- 
self in  the  carotid  triangle.  The  opera- 
tion does  not  essentially  differ  from  that 
on  the  common  carotid.  An  incision 
made  in  the  same  line  but  higher  up  will 
lead  down  directly  upon  the  internal  caro- 
tid. But  the  circumstances  which  would 
justify  ligature  of  either  of  the  secondary 
carotid  arteries,  except  for  wound,  must 
be  very  rare.  In  aneurism  affecting  the 
internal  carotid  in  the  cranium,  I  have 
already  stated  the  reasons  which  would 
lead  me  to  prefer  the  ligature  of  the  com- 
mon carotid.  I  have  not  met  with  any 
account  of  cases  of  true  aneurism  of  the 
branches  of  the  external  carotid,  except 
traumatic  aneurisms  of  the  temporal  ar- 
tery, which  are  usually  under  the  control 
of  direct  and  indirect  pressure,  otherwise 
the  temporal  artery  itself  may  be  easily 
tied  either  by  the  Hunterian  or  the  old 
method.  But  cirsoid  or  anastomotic 
aneurisms  of  the  branches  of  the  external 
carotid  are  not  so  uncommon,  and,  upon 
the  failure  of  other  methods,  it  might  be 
thought  advisable  to  tie  the  external  caro- 
tid artery.  If  so,  it  would  be  perhaps 
better  to  secure  the  arteries  on  both  sides 
at  the  same  operation,  as  was  done  suc- 
cessfully byM.  Maisonneuve  in  four  cases. 
In  wounds  of  arteries  derived  from  the 
common  carotid,  occurring  in  inaccessible 
situations,  the  common  carotid  artery  it- 
self has  usually  been  tied,  and  with  fre- 
quent success.  This  operation  has  called 
down  the  vehement  censure  of  Mr.  Guth- 
rie in  cases  of  wound  of  the  internal  caro- 
tid from  the  fauces;  but  the  operation  by 
which  he  proposed2  to  secure  the  two  ends 
of  the  bleeding  internal  carotid,  after 
having  divided  and  turned  up  the  ramus 
of  the  lower  jaw,  has  not  yet  been  de- 
monstrated to  be  practicable  on  the  living 
body,  and  it  seems  hardly  worth  while  to 
describe  an  operation  which  will  probably 
never  be  put  in  practice.3 

We   may,  however,    allow  that   every 

1  See  the  observations  on  this  head  in  Dr. 
Pilz's  paper  above  referred  to,  p.  408  et  seq. 

2  Commentaries,  p.  256. 

3  The  usual  practice  of  securing  the  com- 
mon carotid  is  recommended  in  the  essay  on 
Injuries  of  Vessels,  vol.  i.,  p.  460. 
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exertion  should  be  made  to  secure  the 
bleeding  artery  itself  in  any  case,  and 
that  it  is  only  where  that  operation  is 
plainly  impossible,  that  it  is  justiliable  to 
resort  to  so  uncertain  a  measure  as  tying 
the  trunk-vessel. 

In  order  to  tind  the  external  carotid, 
M.  Guyon,  who  has  written  a  special 
memoir  on  the  subject,1  gives  the  follow- 
ing directions.  Make  an  incision  down- 
wards from  a  little  external  to  the  angle 
of  the  jaw  to  near  the  anterior  edge  of 
the  sterno-mastoicl,  from  one-third  to  half 
an  inch  below  the  upper  border  of  the 
thyroid  cartilage ;  dissect  away  some 
cervical  glands  and  the  venous  branches, 
connected  chiefly  with  the  facial  and  lin- 
gual veins,  which  lie  over  the  artery. 
The  glands  should  not  be  torn  away  or 
lifted,  for  fear  of  tearing  the  veins  to 
which  they  adhere  closely,  but  freely  in- 
cised, and  the  veins  tied  and  divided  if 
necessary.  Then  look  for  the  hypoglossal 
nerve,  which  crosses  the  artery  perpen- 
dicularly, and  will  serve  as  a  guide  to  the 
vessel  lying  immediately  beneath.  There 
is  usually  about  half  an  inch  of  the  trunk 
available  for  the  purpose  of  placing  the 
ligature,  between  the  origin  of  the  supe- 
rior thyroid,  which  is  generally  close  to 
the  bifurcation,  and  that  of  the  lingual, 
facial,  and  occipital  above.  The  identity 
of  the  vessel  may  be  known  by  its  relation 
to  the  hypoglossal  nerve,  the  presence  of 
a  collateral  (the  superior  thyroid)  when  it 
happens  to  come  into  view,  and  the  fact 
that  pressure  on  the  exposed  vessel  com- 
mands the  pulse  in  the  temporal.  In 
twenty-three  of  the  cases  mentioned  in 
M.  Guyon's  paper  where  this  vessel  was 
tied,  none  died  from  the  operation,  and 
none  had  secondary  hemorrhage.  In  four 
of  these  both  external  carotid  arteries 
were  tied,  so  that  the  number  of  patients 
was  only  nineteen.  The  twenty-fourth 
case  quoted  by  M.  Guyon,  was  one  in  M. 
Maisonneuve's  practice,  where  secondary 
hemorrhage  took  place  after  the  separa- 
tion of  the  ligature  :  the  common  and  in- 
ternal carotid  were  tied,  and  the  sympa- 
thetic nerve  was  injured.  The  patient 
died. 

[Dr.  Langdon  R.  Longworth  (Archives  of 

Scientific  and  Practical  Medicine,  N.  Y.,  No. 
5,  1873)  collected  32  cases  of  ligature  of  the 
external  carotid,  with  only  1  death.  The 
paper  may  be  consulted  with  profit  for  the 
details  of  the  cases  and  of  the  anatomy  of  the 
artery.] 

Any  of  the  branches  of  the  external 
carotid  which  arise  in  the  carotid  triangle 
may  require  to  be  tied  on  account  of  a 
wound ;  but  no  special  directions  appear 

1  Mem.  de  la  Soc.  de  chir.  de  Paris,  tome 
vi.,  1863. 


necessary.  The  diagnosis  of  the  particu- 
lar vessel  injured  would  be  impossible  till 
the  parts  had  been  exposed,  when  the 
bleeding  would  be  the  only  sure  guide  to 
the  mouth  of  the  artery.  But  the  lingual 
artery  may  require  ligature  on  account  of 
disease  or  injury.  The  operation  has  now 
been  frequently  performed,  either  to  check 
the  growth  of  cancerous  tumors  or  to 
arrest  hemorrhage  from  such  tumors,  or 
even  from  a  wound.  In  either  case  it 
might  be  necessary  to  secure  the  artery 
on  both  sides.1 

The  operation  is  thus  performed  :  The 
patient  being  in  the  recumbent  position, 
with  the  head  drawn  over  to  the  sound 
side,  and  a  small  pillow  under  the  neck, 
an  incision  is  made  obliquely  downwards 
and  backwards,  about  two  and  a  half 
inches  in  length,  its  centre  being  opposite 
the  end  of  the  great  cornu  of  the  hyoid 
bone.  The  superficial  parts  being  divided, 
the  point  above  mentioned  should  be  kept 
in  view,  and  the  lingual  [hypoglossal] 
nerve  exposed.  The  artery  runs  deeper 
than  the  nerve  to  gain  the  deep  surface  of 
the  hyoglossus  muscle,  and  must  be  care- 
fully searched  for  in  the  cellular  tissue. 
This  operation  is  more  difficult  than  the 
description  would  seem  to  imply.  The 
reason  is,  that  as  the  parts  are  unsup- 
ported except  by  the  loose  and  soft  wall 
of  the  pharynx,  the  vessel  is  constantly 
retreating  from  the  operator,  who  must 
be  careful  in  conducting  his  dissection, 
for  fear  of  wounding  the  pharynx.  As 
the  vessel  is  tortuous,  it  is  necessary  to 
keep  close  upon  the  end  of  the  great 
cornu  of  the  hyoid  bone— the  only  sure 
guide  to  it.  In  the  dissection,  a  large 
vein,  the  internal  jugular  or  one  of  its 
branches,  may  be  exposed. 

The  French  method,  which  M.  Demar- 
quay  seems  to  have  adopted,  is  to  make 
an  incision  more  or  less  horizontal  through 
the  fibres  of  the  hyoglossus  muscle  at  the 
apex  of  the  digastric  triangle,  below  the 
level  of  the  ninth  nerve,  and  parallel  to 
the  hyoid  bone.  This  is  believed  to  be 
more  certain  than  the  other  method,  since 
the  artery  sometimes  comes  off  from  the 
carotid  along  with  the  facial,  and  in  such 
cases  passes  downwards  to  gain  the  cover 
of  the  hyoglossus.  Mr.  Heath  informs 
me  that  he  tied  the  lingual  artery  in  this 
manner  for  hemorrhage  in  cancer  of  the 
tongue  on  January  1,  1869,  and  found  no 
difficulty,  though  the  operation  was  per- 
formed at  night.  On  the  division  of  the 
muscle,  the  artery  at  once  presented 
itself. 

1  See  Moore,  Med. -Chir.  Trans.,  vol.  xlv., 
p.  56.  The  most  complete  memoir  on  the 
subject  of  ligature  of  the  arteries  of  the  tongue 
with  which  I  am  acquainted  is  by  M.  Demar- 
quay,  Gaz.  rued,  de  Paris,  1867,  p.  634. 
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In  the  first  edition  of  this  work,  the 
ligature  of  the  smaller  arteries  of  the 
neck  was  passed  over  without  special 
mention,  nor  indeed  is  the  subject  of  any 
practical  importance  ;  hut  as  the  superior 
and  inferior  thyroid  arteries  have  been 
tied  in  bronchocele,  though  the  operation 
is  not  one  which  can  be  recommended,  it 
may  be  as  well  to  describe  the  method  by 
which  they  may  be  secured.1  For  the 
superior  thyroid  an  incision  is  to  be  made 
two  inches  long,  parallel  to  the  inner 
margin  of  the  sterno-mastoid,  its  centre 
corresponding  to  the  great  cornu  of  the 
thyroid  cartilage.  This  brings  into  view 
the  omohyoid  muscle,  and  the  sheath  in- 
closing the  jugular  vein  and  common  caro- 
tid ;  the  fibrous  lamella?  which  cover  the 
artery  having  been  torn  apart  with  a  di- 
rector, the  superior  thyroid  may  be  found 
running  downwards  between  the  vessels 
and  the  thyroid  gland  ;  or  if  the  facial  is 
the  artery  sought  for,  it  can  be  found  by 
the  same  incision,  the  search  being  con- 
ducted upwards  towards  the  jaw,  where 
the  artery  is  found  between  the  great 
vessels  and  the  submaxillary  gland. 

The  inferior  thyroid  is  to  be  sought  by 
an  incision  similar  to  that  for  the  carotid 
in  the  lower  part  of  the  neck.  It. is 
usually  concealed  by  the  upper  part  of 
the  omohyoid  muscle.  This  muscle  must 
therefore  be  depressed  or  divided,  and  the 
artery  sought  for  between  the  trachea  or 
oesophagus  and  the-  trunk  of  the  carotid. 
The  recurrent  nerve  and  the  descendens 
noni  will  be  endangered  in  this  operation. 


REGIONAL  SURGERY  OF  ANEU- 
RISMS IN  THE  ABDOMEN  AND 
LOWER  EXTREMITY. 

The  Foot  and  Leg. 

As  in  the  upper  extremity,  so  still  more 
in  the  lower,  aneurism  hardly  ever  affects 
the  arteries  below  the  great  hinge-joint, 
except  as  the  result  of  accident.  Spon- 
taneous aneurism,  it  is  true,  is  not  un- 
known in  the  leg ;  but  it  is  extremely 
rare.  The  museum  of  St.  George's  Hos- 
pital contains  a  specimen  of  aneurism  of 
the  posterior  tibial  artery  cured  by  liga- 
ture of  the  femoral ;  and  other  scattered 
■examples  of  these  aneurisms  may  be 
found  in  pathological  collections.  These 
aneurisms,  like  those  in  the  forearm,  will 
hardly  ever  be  found  originating  sponta- 
neously except  in  subjects  affected  with 
extensive  disease  of  the  heart  and  arteries  ; 
and  appropriate  position,  bandaging,  and 
digital  pressure  on  the  first  accessible 
artery  above  the  tumor,  will  be  the  ap- 
propriate means  of  cure  for  these,  as  for 

1  See  Mott's  Velpeau,  vol.  ii.,  p.  227. 


those.  If  this  treatment  should  fail,  it 
will  be  for  the  surgeon  to  consider 
whether  his  patient  has  sufficient  vital 
power  to  survive  the  ligature  of  the  femor- 
al artery,  and  whether  the  disease  is 
grave  enough  to  justify  the  risks  by  which 
that  operation  must  be  attended. 

Pressure  and  proper  position  will,  in 
all  probability,  stop  bleeding  from  any 
vessel  in  the  foot ;  but  it  is  possible  that 
a  traumatic  aneurism  in  the  foot  or  near 
the  ankle  may  necessitate  the  ligature  of 
one  or  other  of  the  tibial  arteries  ;  these 
vessels,  however,  are  much  more  often 
tied  on  account  of  wound. 

The  ligature  of  the  anterior  tibial  may  be 
thus  performed.  If  the  vessel  requires  to 
be  tied  above  the  middle  of  the  leg,  it  will 
be  found  very  deeply  placed  on  the  inter- 
osseous membrane,  between  the  thick 
muscular  bellies  of  the  tibialis  anticus  on 
the  one  side,  and  on  the  other,  of  the  ex- 
tensor longus  digitorum  above,  and  ex- 
tensor proprius  pollicis  below,  tightly 
bound  down  by  the  fascia  of  the  leg.  In 
order  to  reach  it  on  the  living  subject 
with  any  tolerable  facility  and  in  any  tol- 
erable time,  the  intermuscular  space  must 
be  hit,  and  the  vessels  exposed  without 
any  groping  about  among  the  muscles. 
This  can  be  easily  done  on  the  dead  sub- 
ject, but  on  the  living  the  operation  must 
be  one  of  considerable  difficulty.  An  in- 
cision, proportioned  to  the  fatness  of  the 
leg  (about  four  inches  might  be  taken  as 
a  moderate  length),  is  to  be  made  in  the 
line  joining  the  head  of  the  fibula  with  the 
middle  point  between  the  two  malleoli. 
The  skin  and  superficial  fascia  being  sepa- 
rated from  the  deep  fascia,  a  whiter  line 
running  down  the  latter  will  be  seen 
marking  the  inter-muscular  space.1  This 
is  to  be  slit  up  to  the  same  extent  as  the 
original  wound,  and  the  muscles  drawn 
forcibly  apart  with  broad  retractors,  the 
ankle  being  flexed  in  order  to  relax  them. 
Then,  at  the  bottom  of  the  deep  interval, 
the  nerve  will  come  into  view,  and  below 
it  the  vessels  will  be  found  inclining  to 
its  inner  side.  Even  in  the  dead  subject 
there  is  often  considerable  difficulty  in 
getting  a  ligature  round  the  anterior 
tibial  (especially  if  the  operator  wishes 
not  to  include  the  veins,  which,  however, 
in  the  living  body  would  be  almost  a  mat- 
ter of  indifference)  ;  and  this  difficulty 
wrould  be  much  increased  in  practice  by 
the  fact  that  the  operation  would  probably 
be  undertaken  on  account  of  a  wound, 
and  that  the  neighboring  parts  would  be 
obscured  by  the  extravasated  blood,  the 
muscles  perhaps  lacerated,  and  the  cavity 
in  which  the  vessel  lies  so  deep  that  the 

1  Guthrie  recommends  that  the  foot  he  al- 
ternately flexed  and  extended  to  bring  these 
muscles  into  view  more  distinctly. 
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bleeding,  by  which  alone  the  artery  could 
be  recognized,  would  also  constantly 
obscure  and  hide  the  bleeding  orifice. 
Hence  in  such  cases  great  pains  should 
be  taken  to  endeavor  to  restrain  tbe  bleed- 
ing by  graduated  compresses,  or  by  digi- 
tal pressure  in  the  wound,  before  resorting 
to  an  operation  which  may  fail,  and  if  it 
does  so,  may  cost  tbe  patient  bis  limb.1 

In  the  lower  part  of  tbe  leg,  where  the 
muscles  have  ended  in  their  tendons,  and 
where  the  vessels  are  supported  on  the 
tibia,  there  will  be  much  less  difficulty  in 
finding  the  artery  ;  but  the  line  of  incision 
is  the  same,  and  the  same  muscle  (tibialis 
anticus)  serves  as  a  guide,  the  artery 
lying  on  its  outer  side. 

The  remarks  above  made,  as  to  the 
propriety  of  endeavoring,  if  possible,  to 
avoid  operating  on  small  arteries  so  deeply 
seated  as  those  of  the  upper  part  of  the 
leg,  apply  to  the  posterior  tibial,  and  still 
more  forcibly  to  the  peroneal,  which, 
however,  has  been  successfully  tied  on 
account  of  wound  by  Mr.  Guthrie  ;2  but 
no  special  instructions  are  needed  for  this 
operation,  which  consisted  merely  of  mak- 
ing a  very  long  incision  in  the  middle 
line  of  the  calf  (seven  inches  in  length, 
with  its  centre  at  the  wound),  dissecting 
down  towards  the  fibula,  turning  out  the 
clots,  and  looking  for  the  bleeding  point ; 
in  doing  which  it  was  necessary  to  cross 
the  incision  by  one  running  towards  the 
fibula,  so  as  to  turn  down  two  little  flaps. 
The  bleeding  point  having  been  seen,  a 
sharp  hook  was  struck  into  the  tissues 
below  it,  and  the  whole  was  tied  up  in 
two  ligatures  above  and  below  the  part 
whence  the  bleeding  proceeded.  As  the 
patient  recovered,  it  was,  of  course,  im- 
possible to  affirm  that  the  peroneal  was 
really  the  artery  which  had  been  tied. 

Ligature  of  the  posterior  tibial  in  the 
upper  part  of  its  course,  where  it  lies 
under  the  deep  fascia  which  separates  the 
mass  of  muscles  forming  the  superficial 
layer  of  the  calf  from  those  which  form 
the  deeper  layer,  can  be  effected  in  one  of 
two  ways.  The  first  of  these  consists  in 
making  an  incision  of  suitable  length 
(say  six  inches)  along  the  posterior  edge 
of  the  tibia,  and  having  divided  the  fascia, 
pulling  the  gastrocnemius  away,  cutting 
the  soleus  off'  the  tibia  to  the  extent  to 
which  it  is  exposed,  and  thus  coming 
down  upon  the  deep  fascia,  which  covers 

1  I  am  informed  by  Mr.  Moore  that  in  a  case 
where  he  had  occasion  to  tie  the  anterior 
tibial  for  a  wound,  he  found  much  assistance 
to  discovering  the  position  of  the  vessel  from 
tracing  back  its  branches,  which  are  given 
off  in  considerable  numbers  to  the  muscles 
around  it. 

2  On  Wounds  and  Injuries  of  Arteries,  p. 
35,  1846. 


the  artery,  and  which  is  to  be  divided 
with  the  usual  precautions,  in  order  to 
search  for  the  vessel  lying  below  it.  Tins 
way  of  making  the  incision,  which  is  the 
old  method  of  reaching  the  vessel,  is  con- 
demned by  Mr.  Guthrie  as  "  difficult, 
tedious,  bloody,  and  dangerous  ;"  and  he 
proposes  to  substitute  for  it  a  vertical  in- 
cision along  the  middle  line  of  the  calf, 
over  the  position  of  the  vessel,  through 
the  gastrocnemius  and  soleus  muscles. 
Mr.  Guthrie  himself  never  had  the  oppor- 
tunity of  carrying  out  this  suggestion  ; 
but  it  was  put  in  practice  by  Mr.  Arnott 
in  a  case  where  he  tied  the  artery  for  a 
wound.1 

In  that  case,  indeed,  the  position  and  di- 
rection of  the  external  wound  would  have 
indicated  some  such  course  ;  but  Mr.  Ar- 
nott has  put  on  record  his  preference  for 
Mr.  Guthrie's  method,  and  advises  that  it 
should  be  followed  if  it  should  ever  be- 
come necessary  to  tie  the  posterior  tibial 
on  account  of  aneurism  situated  low  in 
the  leg  ;  a  necessity  which  does  not  seem 
hitherto  to  have  occurred.  Mr.  Arnott, 
however,  remarks  about  his  operation 
what  is  probably  even  more  applicable  to 
the  old  procedure.  "It  is  not  one  which 
should  be  undertaken  inconsiderately.  It 
requires  good  light,  and  intelligent  assist- 
ants. The  case  which  has  been  described 
occurred  in  the  daytime  ;  and  from  what 
was  then  experienced,  I  am  disposed  to 
think  that  it  would  not  have  been  suc- 
cessfully performed  by  artificial  light,  or 
at  least  with  greatly  increased  difficulty."2 
The  difficulties  which  Mr.  Arnott  expe- 
rienced were  dependent,  he  says,  on  the 
depth  of  the  wound,  the  pain  and  cramp 
on  pressure  of  the  divided  muscles,  and 
the  venous  hemorrhage  from  concomitant 
wound  of  the  vense  comites.  Of  these 
difficulties,  Mr.  Arnott  rates  the  first  as 
the  least,  and  the  last  the  greatest.  The 
second  would,  of  course,  in  the  present 
day  be  avoided  entirely  by  ansesthesia  ; 
but  the  third  must  always  be  anticipated 
in  operations  for  wound  of  the  artery, 
since  the  vense  comites  are  closely  con- 
nected to  it.  [The  third  difficulty  can  be 
removed  by  the  use  of  Esmarch's  band- 
age, but  this  measure  would  at  the  same 
time  deprive  the  surgeon  of  the  aid  fur- 
nished at  need  by  the  jet  from  the  divided 
artery.]  Pressure  in  the  angle  of  the 
Avound  from  which  the  bleeding  comes 
must  be  maintained  as  much  as  possible 
during  the  operation  by  the  finger  of  an 
assistant.  The  trunk  of  the  femoral  or 
popliteal  is  of  course  secured  by  a  tourni- 
quet. An  incision  is  to  be  made  six  or 
seven  inches  in  length,  down  the  middle 
of  the  calf  of  the  leg,  including  the  skin- 

1  Med.-Chir.  Trans.,  vol.  xxix. 

2  Op.  cit.,  p.  51. 


434 


DISEASES    OF    ARTERIES, 


wound  in  its  centre.  The  gastrocnemius 
and  soleus  muscles  are  to  be  freely  divided 
in  the  course  of  the  wound,  and  held 
aside  by  broad  retractors.  Now  the  oper- 
ator should  search  carefully  for  the  deep 
or  inter-muscular  fascia,  immediately  be- 
neath which  the  posterior  tibial  vessels 
will  be  found.  The  situation  from  which 
■the  bleeding  comes  will  point  out  whether 
it  is  the  tibial  or  peroneal.  If  the  latter 
be  the  artery  wounded,  most  likely  a  good 
part  of  the  flexor  longus  pollicis  must  be 
scraped  off  the  fibula  in  order  to  find  it,  or 
(as  Mr.  Guthrie  seems  to  have  done)  all 
the  tissues  around  the  bleeding  point  must 
be  included  in  the  ligature.  If  it  be  the 
tibial  it  may  be  exposed  with  rather  less 
difficulty  ;  still,  it  is  a  most  difficult  oper- 
ation, as  will  be  evident  to  any  reader  of 
Mr.  Arnott's  account,  although  in  that 
case  the  wound  was  only  recently  inflicted, 
and  Mr.  Arnott  had  able  assistance  at 
hand.  In  cases  where  much  blood  has 
been  infiltrated  into  the  leg,  obscuring  all 
the  neighboring  parts,  or  where  the  surgeon 
is  not  very  much  versed  in  operations,  or 
has  to  trust  mainly  to  his  own  hands,  it 
would  perhaps  be  a  better  course  to  am- 
putate ;  but  I  may  be  excused  for  repeat- 
ing that  properly-applied  and  carefully- 
graduated  compresses,  or  the  prolonged 
pressure  of  a  finger  in  the  wound,  enlarged 
if  necessary,  would  often  render  either 
operation  unnecessary.  In  a  recent  trau- 
matic aneurism,  probably  one  of  the 
various  methods  of  applying  direct  or  in- 
direct pressure  would  succeed.  If  any 
operation  became  necessaiy,  most  sur- 
geons would  prefer  to  tie  the  femoral  ar- 
tery. Some,  perhaps  (but  they  would  be 
very  few),  might  treat  the  case,  like  a 
wounded  vessel,  by  the  old  operation. 

If  the  posterior  tibial  artery  requires  a 
ligature  in  the  lower  part  of  the  leg,  the 
operation  is  more  simple,  on  account  of 
the  less  depth  at  which  it  lies.  An  in- 
cision is  to  be  made,  about  three  inches 
in  length,  parallel  to  the  inner  border  of 
the  tendo  Achillis,  and  the  vessel  is  to 
be  sought  on  the  outer  side  of  the  two 
large  tendons  wThich  pass  behind  the  inner 
malleolus,  that  of  the  flexor  longus  digi- 
torum  being  the  nearest  to  the  vessels. 
Behind  the  ankle  the  tendon  of  the  flexor 
longus  pollicis  is  on  the  opposite  (external) 
side  of  the  artery,  but  in  ordinary  cases 
will  not  come  into  view. 

The  popliteal  artery  has  also  been  tied  on 
account  of  subcutaneous  rupture,  unsuccess- 
fully as  far  as  the  result  of  the  case  went, 
since  gangrene  set  in  on  the  third  clay,  fol- 
lowed by  amputation  and  death  ;  but  no  dif- 
ficulty  was    experienced   in   the   operation,1 


1  In  the  only  two  other  cases,  however,  re- 
ported in  Mr.  Poland's  paper,  where  the  ar- 


which  is  thus  described  by  the  operator  :l 
"Mr.  Poland  made  an  incision  from  seven  to 
eight  inches  in  length  along  the  course  of  the 
popliteal  artery,  and  cleared  out  much  coagu- 
lum,  and  without  difficulty  found  the  ends 
of  the  ruptured  artery  lying  an  inch  and  a 
half  apart ;  the  upper  end  seemed  to  be 
plugged  by  coagulum,  and  was  secured  by 
ligature  ;  the  lower  end  seemed  to  be  patent, 
and  was  similarly  ligatured.  The  popliteal 
vein  was  distinctly  seen,  and  appeared  to  be 
uninjured."2 

In  the  Lancet  for  August  28,  1869,  will  be 
found  an  interesting  case  in  which  Mr.  J.  D. 
Hill  tied  this  artery  to  check  the  growth  of 
an  encephaloid  cancer  of  the  leg.  The  patient 
survived  nearly  four  months,  but  died  of 
hemorrhage  from  the  diseased  tissue.  The 
operation  seems  to  have  been  unattended 
with  difficulty,  and  being  performed  on  parts 
free  from  extravasation  or  swelling,  was  ac- 
complished with  a  shorter  incision  than  in 
Mr.  Poland's  case.  Mr.  Hill  gives  a  diagram 
of  the  anastomotic  circulation,  which  is  de- 
scribed as  being  carried  on  "by  the  anasto- 
motica  and  superior  internal  articular  arteries 
communicating  directly  with  the  anterior  tib- 
ial recurrent,  and  by  the  descending  branch 
of  the  external  circumflex  artery  receiving  the 
superior  external  articular,  and  inosculating 
with  a  branch  of  the  anterior  tibial  recurrent. 
The  posterior  tibial  artery  was  supplied  by 
the  inosculation  of  some  muscular  twigs  aris- 
ing from  either  (tibial)  artery,  and  passing 
across  just  opposite  the  anterior  tibial  recur- 
rent. The  posterior  tibial  was  small  and 
contracted." 

Popliteal  Aneurism. 

Although  popliteal  aneurism  is  so 
frequently  curable  without  operation,  yet 
operations  for  its  cure  constitute  the  great 
majority  of  those  performed  for  aneu- 
rism.1   The  popliteal  artery  is  so  frequent- 


tery  was  sought  for,  the  operation  proved 
impracticable.  The  femoral  artery  has  also 
been  tied  on  account  of  this  injury  in  two 
cases,  but  gangrene  and  death  followed  in 
both.  Mr.  Poland  speaks  in  terms  of  merited 
reprobation  of  the  practice. 

1  Guy's  Hospital  Reports,  3d  series,  vol.  vi. 

2  On  examining  the  parts  after  the  ampu- 
tation, Mr.  Poland  found  that  the  knee-joint 
had  been  laid  open  by  an  extensive  lacera- 
tion of  the  posterior  ligament,  a  complication 
which  would  probably  have  precluded  recov- 
ery even  had  gangrene  been  averted ;  and  as 
this  same  complication  was  present  in  three 
cases  successively  admitted  into  Guy's  Hos- 
pital (the  first  three  in  Mr.  Poland's  collec- 
tion), the  point  ought  to  be  carefully  investi- 
gated during  the  operation  of  tying  the  artery 
for  rupture,  by  passing  the  finger  into  the 
deep  parts  of  the  wound,  when  if  either  con- 
dyle of  the  femur  can  be  felt  bare,  amputation 
should  be  performed. 

3  In  the  Med.  Times  and  Gaz.  (supra  cit.) 
seventy-five  cases  of  ligature  of  large  arteries 
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ly  diseased,  because  it  is  liable  to  strains 
both  in  flexion  and  (though  to  a  much, 
less  degree)  in  forced  extension  of  the 
joint ;'  also  because  it  is  tbe  end  of  a  large 
tube,  convex  alternately  forwards  and 
backwards,  which  divides  abruptly  into 
much  smaller  brandies,  and  is  supported 
only  by  fat,  while  its  branches  plunge  at 
once  among  muscles. 

The  symptoms  of  popliteal  aneurism 
are  usually  quite  characteristic.2  The 
attention  of  the  patient  is  called  to  the 
part  by  the  tumor  or  by  pain  and  stiffness 
of  the  limb,  or  by  the  pulsation — very 
commonly  the  latter  ;  and  on  examining 
the  part  the  surgeon  is  left  in  no  doubt  of 

Fig.  331. 


Section  of  a  popliteal  aneurism.  The  section  runs  per- 
pendicularly through  the  artery  above;  a  probe  marks  the 
course  of  the  lower  part  of  the  vessel  (Museum  Royal  Col- 
lege of  Surgeons,  No.  1703). 


the  nature  of  the  complaint.  The  aneuris- 
mal  bruit  is  usually  distinct,  though  cases 
are  sometimes  met  with  in  which  it  is 
absent.  The  feeling  of  the  pulsation  differs 
somewhat  according  as  the  aneurism  is 
growing  towards  or  away  from  the  joint ; 

are  reported,  of  which  fifty-one  were  of  the 
femoral,  in  almost  all  oases  for  popliteal  an- 
eurism. 

1  Very  few  sedentary  persons  or  females 
suffer  from  this  disease.  In  Norris's  table, 
out  of  155  patients,  5  only  were  females. 

2  Further  observations  on  the  diagnosis  of 
bursal  and  other  tumors  in  the  ham  from  an- 
eurism will  he  found  in  the  essay  on  Diagnosis 
and  Regional  Surgery. 


that  is,  according  as  it  is  situated  on  the 
front  or  the  back  of  the  vessel.  The  more 
usual  position  appears  to  be  at  the  back 
of  the  artery  towards  the  skin  of  the  ham; 
and  then  the  pulsation  is  of  the  usual 
equable  heaving  and  expansive  character. 
But  when  the  aneurism  is  growing 
towards  the  joint,  and  the  artery  there- 
fore is  raised  upon  its  posterior  surface 
towards  the  skin,  the  pulsation  feels  much 
more  thrilling,  and  a  distinct  line  of  sep- 
arate pulsation  often  marks  the  course  of'' 
the  vessel.  The  position  of  the  aneurism 
also  materially  influences  the  probability 
of  complications  involving  the  joint.  A 
large  tumor  rapidly  growing  on  to  the 
posterior  ligament  of  the  knee,  must 
cause  considerable  irritation  in  the 
joint;  and  synovial  inflammation  from 
this  cause  is  a  frequent  accompani- 
ment of  popliteal  aneurism.  Still 
further,  the  resistance  of  growth  of 
the  sac  afforded  by  such  firm  struc- 
tures as  the  bones  and  ligaments  of 
the  joint  soon  leads  to  ulceration,  so 
that  such  aneurisms  are  liable  to 
burst  into  the  knee-joint ;  the  symp- 
toms and  indications  of  which  event 
have  been  pointed  out  on  pp.  324, 
357. 

The  part  of  the  artery  affected  va- 
ries, but  the  aneurism  usually  pre- 
sents in  the  middle  of  the  popliteal 
space,  and  bulges  out  below  either 
hamstring.  On  dissection,  the  open- 
ing in  the  artery  is  most  commonly 
found  near  its  lower  end. 

The  ordinary  relations  of  popliteal 
aneurism  are  well  shown  in  a  prepa- 
ration by  John  Hunter  in  the  Mu- 
seum of  the  Royal  College  of  Sur- 
geons, of  which  the  annexed  figure 
is  a  copy.    (Fig.  331.) 

Treatment. — The  treatment  of  pop- 
liteal aneurism  is  usually  successful, 
since  such  tumors  partake  of  the 
nature  of  the  milder  forms  of  trau- 
matic aneurism,  and  often  occur  in 
comparatively  healthy  persons.  Be- 
sides, there  is  a  long  tract  of  ar- 
tery above  the  tumor  in  the  most  favor- 
able position  for  compression,  and  the 
anastomotic  branches  come  off  in  tolera- 
ble profusion  just  above  the  tumor,  and 
enlarge  readily. 

Before  other  severer  measures  are  tried, 
genuflexion  ought  undoubtedly  to  be  at- 
tempted. If  bending  the  knee  to  its  full 
extent  stops  the  pulsation  in  the  tumor, 
the  best  hopes  may  be  entertained  of  its 
success.  The  kind  of  aneurism  most 
adapted  for  it  appears  to  be  that  which  is 
situated  on  the  back  of  the  artery,  and 
has  not  yet  got  very  near  the  skin.  In  a 
tumor  which  appears  on  the  point  of 
bursting,  it  would  be  imprudent  to  insist 
on  its  trial ;  nor  would  it  be  likely  to  sue- 
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ceed  if  the  pulsation  were  unaffected,  or 
even  (which  seems  theoretically  possible) 
increased.  Pressure,  instrumental  or 
digital,  on  the  femoral  artery  may  suc- 
ceed when  flexion  fails,  or  a  combination 
of  the  two  may  appear  more  efficacious, 
and  is  easily  arranged.  In  applying  pres- 
sure, it  is  important  to  remember  that 
the  artery  changes  its  relation  to  the  bone 
in  its  course  down  the  thigh,  and  that  in 
order  to  command  the  circulation  with 
the  least  possible  force,  the  pad  ought  to 
be  directed  towards  the  femur.  The 
method  of  applying  pressure  in  this  situ- 
ation has  been  discussed  above. 

If  under  the  use  of  pressure  the  tumor 
is  making  visible  progress,  the  femoral 
artery  must  be  tied  ;'  and  this  becomes 
still  more  necessary  if  the  sac  have  burst ; 
since,  if  the  operation  be  delayed,  the  oc- 
currence of  gangrene  will  probably  neces- 
sitate amputation. 

Amputation  also  becomes  necessary  on 
the  failure  of  the  ligature,  except  in  some 
rare  cases  of  recurrent  aneurism,  when 
the  femoral  can  be  tied  in  Hunter's  canal 
(see  supra,  pp.  355,  356). 

Ligature  of  the  femoral  artery. — The 
femoral  artery  may  be  tied  at  three  parts 
of  its  course :  (1)  above  the  origin  of  the 
profunda;  (2)  at  the  apex  or  lowest  point 
of  Scarpa's  triangle ;  (3)  in  the  canal 
formed  by  the  tendinous  fibres  which  con- 
nect the  adductor  magnus  with  the  vastus 
interims.  Of  these,  the  last  proceeding, 
that  originated  by  Hunter,  is  now  dis- 
used, unless  for  exceptional  cases  of  re- 
curring aneurism,  such  as  Sir  A.  Cooper's, 
above  quoted ;  and  the  second  is  the  one 
generally  employed  in  popliteal  aneurism ; 
the  first  being  reserved  b}*-  most  surgeons 
for  certain  cases  of  aneurism  in  the  thigh, 
and  as  a  preliminary  to  some  opera- 
tions. 

The  great  advantage  of  Scarpa's  opera- 
tion, for  securing  the  artery,  just  as  it  is 
being  crossed  by  the  sartorius  muscle,  is 
that  the  vessel  is  exposed  at  a  point  where 
it  is  superficial,  and  therefore  easily  found  ; 
while  at  the  same  time  it  is  far  from  the 
origin  of  any  large  branch.  The  opera- 
tion in  a  natural  condition  of  parts  and  a 
patient  not  very  stout  is  usually  easy.  If 
the  outline  of  the  sartorius  muscle  is 
plainly  perceptible,  this  will  perhaps  be 
the  easiest  and  surest  guide.  Otherwise 
a  line  drawn  from  the  centre  of  the  fold 
of  the  groin  [that  is,  from  a  point  midway 
between  the  anterior  superior  spine  of 
the  ilium  and  the  symphysis  pubis]  to 
touch  the  inner  border  of  the  patella  when 


1  A  case  cured  by  acupressure  is  referred 
to  on  page  358.  [See  also  the  chapter  on 
Treatment  by  Esmarch's  Bandage,  p.  368.] 


the  foot  is  a  little  abducted,  will  mark  the 
course  of  the  vessel.  An  incision  three 
or  four  inches  long  having  been  made  in 
this  direction  through  the  skin  and  sub- 
cutaneous tissue  (in  which  it  will  be  well 
to  avoid  any  large  branch  of  the  saphena 
vein),  the  fascia  lata  will  be  recognized, 
and  should  be  divided  on  a  director  to 
the  whole  extent  of  the  wound.  This 
should  expose  the  inner  edge  of  the  sar- 
torius, which  must  otherwise  be  sought 
for  by  dividing  the  cellular  tissue  care- 
fully without  going  deeper  into  the 
wound ;  and  when  the  muscle  is  recog- 
nized, but  not  before,  the  sheath  of  the 
vessel  is  to  be  sought.  It  is  generally 
found  at  once,  by  drawing  the  muscle 
slightly  outwards,  and  the  pulsation  is  felt. 
A  nerve  is  usually  seen  in  front  of  the  ar- 
tery, and  must  be  excluded  from  the  liga- 
ture. This  may  be  either  the  internal  sa- 
phenous nerve  or  a  smaller  branch  of  the 
anterior  crural.1  A  small  opening  is  to  be 
made  in  the  sheath,  and  enlarged  to  such 
an  extent  that  the  artery  is  fairly  exposed  ; 
and  then  the  vessel  should  be  so  far 
cleaned  as  to  allow  the  aneurism-needle 
to  be  passed  round  it  without  material 
resistance.  The  great  danger  at  this  step 
of  the  operation  is  lest  the  vein  should  be 
injured,  or  should  be  included  in  the  liga- 
ture. To  avoid  the  first  mistake,  great 
gentleness  is  required  in  cleaning  the 
artery  and  in  passing  the  needle  round  it ; 
while  the  second  seems  impossible  if  the 
vessel  have  been  once  fairly  and  cleanly 
exposed.  The  position  of  the  vein  must 
be  accurately  remembered  ;  it  lies  almost 
directly  behind  the  artery,  inclining  per- 
haps a  little  to  its  inner  side.  Hence  we 
are  usually  recommended  to  pass  the 
needle  from  within  outwards.  This  being 
so,  if  the  front  of  the  artery  have  been 
once  cleanly  denuded,  and  the  point  of 
the  needle  have  been  fairly  applied  to  it, 
it  seems  impossible  that  the  needle  can  be 
thrust  to  the  deeper  side  of  the  vein, 
without  an  amount  of  violence  which  is 
never  used  on  the  living  subject ;  nor  can 
the  needle  even  perforate  the  septum 
which  separates  the  artery  from  the  vein, 
so  as  to  wound  the  latter,  without  more 
force  than  is  justifiable.  If  the  occur- 
rence of  venous  hemorrhage  shows  that 


1  A  small  nerve  is  often  seen  on  the  front 
of  the  sheath,  hut  the  saphenous  nerve  itself 
does  not  come  into  connection  with  the  artery 
so  high  np  as  the  usual  seat  of  operation. 
Where  it  is  in  relation  with  the  sheath,  it 
lies  rather  external  to  the  position  of  the 
artery,  firmly  bound  down  by  a  separate  layer 
of  fascia,  which  appears  to  form  a  portion  of 
the  sheath.  Hence,  if  the  sheath  is  opened 
only  by  a  small  puncture  over  the  inner  part 
of  the  vessel,  the  nerve  will  not  come  into 
sight. 
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the  vein  has  been  punctured,'  the  bleed- 
ing ought  to  be  commanded  by  pressure, 
which  is  not  difficult,  and  the  operator 
must  make  up  his  mind  either  to  aban- 
don the  operation  for  the  time,  and  seek 
the  vessel  at  a  higher  part  of  its  course 
after  a  few  days,  or  (which  is  perhaps  the 
preferable  course)  to  enlarge  the  incision 
upwards,  and  tie  the  artery  with  more 
care,  about  an  inch  above  the  spot  origi- 
nally selected.  The  ligature  should  on  no 
account  be  tightened  in  the  part  where 
the  needle  has  first  wounded  the  vein, 
since  in  this  Avay  the  thread  would  be 
left  in  the  vein  to  act  as  a  seton,  and 
phlebitis  could  hardly  fail  to  ensue,  and 
would  most  likely  prove  fatal.  If  the 
needle  have  glided  round  the  vessel  with- 
out any  such  accident,  the  next  step  is  to 
determine  that  the  tissue  embraced  by  it 
is  really  the  artery,  and  nothing  else. 
This  is"  easily  ascertained  by  pressing 
lightly  on  the  tissues  raised  by  the  needle, 
and  examining  the  part  with  the  finger. 
The  pulsation  of  the  vessel  will  be  felt ; 
on  making  pressure,  the  beating  of  the 
aneurism  will  cease  at  once ;  while,  if  any 
doubt  exists  on  that  point,  the  absence  of 
congestion  shows  that  the  vein  is  not  in- 
cluded. Nothing  then  remains  to  be 
done  except  to  tie  the  ligature  firmly,  and 
close  the  external  wound  with  strapping 
or  sutures. 

In  a  case  of  ligature  of  the  femoral 
artery  which  is  to  do  well,  the  warmth  of 
the  foot,  which  is  maintained  by  wrap- 
ping the  limb  in  cotton  wool,  remains 
slightly  above  that  of  its  fellow  for  a  few 
days ;  the  patient  lying  quiet  does  not 
notice  the  numbness  and  partial  paralysis 
which  would  no  doubt  manifest  them- 
selves if  he  tried  to  move  about ;  sensa- 
tion is  perfect ;  the  ligature  may  be  ex- 
pected to  fall  any  day  after  the  first  week.2 

The  chief  danger  after  the  operation  is 
from  gangrene.  In  Dr.  Morris's  statistics,3 
of  2U4  operations  (for  all  causes),  fifty 
died.  Out  of  these  fifty,  the  cause  of 
death  is  not  stated  in  four ;  and  of  the 
remaining  forty-six,  twenty-three,  exactly 

1  Slight  arterial  hemorrhage  is  sometimes 
observed  as  the  needle  is  passed  round  the 
artery,  and  stops  when  the  ligature  is  tight- 
ened. It  proceeds,  in  all  probability,  from 
the  wound  of  a  minute  branch  near  its  origin 
from  the  vessel. 

2  The  earliest  period  at  which  the  separa- 
tion of  the  ligature  has  been  noted  in  a  suc- 
cessful case,  free  from  hemorrhage,  appears 
to  be  the  eighth  day  ;  but  it  rarely  comes  away 
before  the  eleventh.  In  one  case  it  came  away 
on  the  sixth  day,  but  hemorrhage  occurred. 
In  91  cases  out  of  137  it  separated  before  the 
twentieth  day  ;  but  it  has  been  known  to 
remain  on  the  vessel  up  to  the  sixtieth  day. 

8  Am.  Journ.  Med.  Sci.,  Oct.,  1849,  n.  s., 
vol.  xviii.,  p.  313. 


one-half,  died  from  gangrene,  while  hem- 
orrhage proved  fatal  in  eight  cases  only  ; 
five  of  the  remaining  deaths  are  attri- 
buted to  phlebitis,  one  to  sloughing  of 
the  sac,  and  the  rest  to  accidental  causes 
common  to  all  operations — tetanus,  fever, 
hectic,  pyamfia,  etc. 

Hemorrhage,  however,  occurred  in  nu- 
merous cases  in  which  it  did  not  prove 
fatal,  having  been  arrested  by  pressure. 
In  order  to  apply  pressure  effectually  to 
the  femoral  artery  when  secondary  hem- 
orrhage takes  place,  a  graduated  com- 
press should  be  fixed  very  carefully  on  the 
wound  by  means  of  a  presse-artere,  or  the 
bleeding  point  should  be  commanded  by 
the  fingers  of  a  relay  of  well-instructed 
assistants.  Should  these  means  fail  to 
arrest  the  bleeding,  the  external  iliac 
artery  must  be  tied, or  the  limb  amputated, 
unless  the  surgeon  choose  to  cut  into  the 
wound,  and  tie  up  again  the  bleeding  por- 
tion of  the  vessel.  Mr.  Erichsen  declares 
himself  in  favor  of  the  latter  mode  of 
treatment.  The  first  is  the  course  most 
usually  prescribed  in  our  surgical  works  ; 
but  it  has  always  (according  to  Mr. 
Erichsen)  been  followed  by  gangrene. 
The  ligature  of  the  bleeding  portion  of  the 
artery  is  an  operation  which  must  always 
be  difficult,  and  which  may  prove 
impracticable  ;  yet  it  should  be  attempted 
when  the  parts  are  not  extremely  swollen, 
and  other  circumstances  are  favorable. 

In  a  case  where  Mr.  Pollock  had  tied  the 
femoral  artery,  at  St.  George's  Hospital,  sec- 
ondary hemorrhage  came  on,  apparently  from 
the  upper  end  of  the  tied  artery,  on  the 
eleventh  day — the  ligature  not  having  sepa- 
rated, though  it  was  quite  loose.  In  the 
absence  of  Mr.  Pollock  from  London,  I  was 
sent  for,  and  on  consultation  with  my  col- 
leagues, determined  to  attempt  to  secure  the 
vessel,  and  should  this  prove  impracticable, 
to  amputate.  I  succeeded  without  much  diffi- 
culty in  tying  again  the  upper  end  of  the 
artery,  which  was  perfectly  open,  and  the 
operation  was  so  far  successful,  as  hemor- 
rhage did  not  recur  during  the  eight  days 
which  the  patient  survived.  The  cause  of 
his  death  was  phlebitis  leading  to  pyaemia. 

Renewed  ligature  of  a  tied  artery  is, 
however,  a  formidable  and  uncertain  op- 
eration, which  should  only  be  under- 
taken as  an  exploratory  proceeding,  pre- 
liminary to  amputation,  if  this  should  be 
found  necessary.  In  all  cases  of  severe 
secondary  hemorrhage,  there  seems  little 
doubt  that  amputation  is  the  safest  mea- 
sure for  the  patient,  though  it  is  one  to 
which  no  surgeon  would  willingly  resort. 

A  slight  amount  of  gangrene  is  not 
always  inconsistent  with  the  preservation 
of  the  limb  ;  while  of  the  cases  of  more 
extensive  gangrene,  many  are  saved  by 
secondary  amputation.     Six  cases  of  sue- 
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cessful     amputation     are     recorded     in 
Norris's  table. 

Porla's  statistics  give  somewhere  about 
the  same  mortality1  as  those  of  N  orris. 
It  may  be  said,  however,  that  these  sta- 
tistics give  an  unfair  view  of  the  mortal- 
ity, since  many  of  the  operations  were  per- 
formed by  the  older  surgeons  on  exploded 
and  unscientific  principles  ;  or  that  suc- 
cessful operations  on  the  femoral  artery 
are  so  common  that  they  are  not  consid- 
ered worth  publication.  But  no  such  ob- 
jections can  lie  against  the  statistics  col- 
lected by  Mr.  Hutchinson2  of  the  cases  of 
ligature  of  this  artery  in  metropolitan 
hospitals.  Out  of  fifty  cases,  sixteen  have  I 
died,  or,  in  round  numbers,  one-third,  j 
Mr.  Bryant's  tables  of  amputation  of  the  i 
thigh  at  Guy's  Hospital  for  all  causes,3 
with  which  those  collected  by  the  present  ! 
writer  from  St.  George's  Hospital4  agree  | 
in  all  essential  particulars,  give  a  mortal- 
ity considerably  under  one  third.  So  that 
ligature  of  the  femoral  artery  seems  to 
have  proved  more  fatal  than  amputation 
of  the  thigh  in  the  practice  of  London 
surgeons  during  the  last  few  years,  taking 
all  cases  of  each  operation  indiscrimi- 
nately. 

If  it  be  necessary  to  tie  the  artery  in 
Hunter's  canal,  which,  however,  can  only 
be  the  case  either  for  wound  or  after  the 
failure  of  the  common  operation,  the  same 
line  of  incision  will  be  made,  but  lower 
down  ;  and  it  will  be  necessary  to  divide 
the  muscles  freely.  Hence  the  operation 
is  more  protracted  and  bloody,  but  no 
important  parts  are  endangered  in  either. 
The  principal  risk  is  of  wounding  the 
vein,  or  of  including  it  or  the  saphenous 
nerve  in  the  ligature. 

[The  method  recommended  for  tying  the 
femoral  artery  in  Hunter's  canal  is  to  ab- 
duct and  flex  the  thigh,  and  rotate  it  out- 
wards so  as  to  make  the  adductors  tense; 
feel  for  the  tendon  of  the  adductor  mag- 

1  It  would  be  wrong  to  quit  the  subject  of 
the  mortality  after  ligature  of  the  femoral 
artery  without  noticing  the  fact  that  Mr. 
Syme  tied  the  artery  twenty-three  times  in 
succession  without  any  unfavorable  symptom 
(Principles  of  Surgery,  1856,  p.  99).  Still, 
in  urging  this  remarkable  fact  as  an  argument 
against  the  use  of  pressure,  I  cannot  help 
thinking  that  that  distinguished  surgeon  has 
been  misled  by  a  success  which  must  be  ex- 
ceptional in  the  practice  of  any  operator,  how- 
ever skilful. 

2  Med.  Times  and  Gaz.,  vol.  ii.,  1856,  p. 
515  ;  i.,  1860,  pp.  12,  35,  62,"  89,  117. 

3  Med.-Chir.  Trans.,  xlii.,  70. 

*  Med.  Times  and  Gaz.,  vol.  i.,  1861,  p. 
358.  See  also  St.  George's  Hospital  Reports, 
vol.  i.,  pp.  303^4,  where  the  mortality  of 
amputations  of  the  thigh  for  all  causes  is 
exactly  oue-third. 


-nus,  and  make  an  incision  four  inches 
long,  the  centre  of  which  is  at  the  junc- 
tion of  the  lower  and  middle  thirds  of  the 
thigh,  in  the  direction  of  the  tendon, 
which  is  that  of  a  line  drawn  from  the 
spine  of  the  pubis  to  the  tubercle  on  the 
inner  condyle  of  the  femur.  Divide  the 
skin  and  subcutaneous  tissue  carefully,  so 
as  not  to  wound  the  internal  saphena 
vein,  and  then  the  aponeurosis  upon  a 
director.  Recognize  the  fibres  of  the  sar- 
torius  and  of  the  vastus  internus,  which 
are  at  right  angles  with  each  other,  and 
by  pressing  the  former  inwards  or  the 
latter  outwards  the  tendon  of  the  adductor 
and  the  curved  glistening  fibres  arching 
from  it  to  the  vastus  internus  are  exposed. 
If  the  saphenous  nerve  is  how  encoun- 
tered it  should  be  traced  upward,  a  di- 
rector passed  into  the  orifice  through 
which  it  emerges,  and  the  aponeurosis 
divided  upwards;  if  the  nerve  is  not  seen 
the  aponeurosis  should  be  pinched  up  and 
divided  close  to  the  tendon  of  the  ad- 
ductor. The  sheath  of  the  vessels  is  next 
opened,  and  the  artery  separated  from 
the  closely  adherent  vein.  The  needle 
should  be  passed  from  within  outwards.] 

Femoral  Aneurism. 

Spontaneous  femoral  aneurism  is  re- 
garded, with  reason,  as  a  more  serious 
affection  than  popliteal,  since  the  latter 
often  affects  persons  whose  vascular  sys- 
tem is  in  all  other  respects  sound,  while 
the  former  gives  much  reason  to  suspect 
a  generally  atheromatous  condition  of  the 
vessels,  in  which  case  the  existence  of  or- 
ganic disease  of  the  heart,  or  of  internal 
aneurism,  is  exceedingly  probable.  Every 
such  case,  therefore,  should  be  carefully 
examined  with  reference  to  these  points 
before  the  treatment  is  fixed.  The  diag- 
nosis of  an  aneurism  in  the  thigh  can 
hardly  be  attended  with  difficulty.  Some 
doubt  might  exist  as  to  the  vessel  upon 
which  it  was  seated,  whether  the  super- 
ficial or  deep  femoral ;  but  the  doubt 
would  not  have  much  effect  upon  treat- 
ment. In  traumatic  cases,  the  diagnosis 
between  simple  and  arterio-venous  aneu- 
rism should  be  attended  to;  but  enough  has 
been  already  said  upon  that  point;  what 
follows  will  refer  entirely  to  the  treatment 
of  common  aneurism  in  the  thigh.  Best, 
without  any  special  treatment,  has  been 
known  to  lead  to  the  spontaneous  cure  of 
femoral  aneurism;1  but  it  would  not  be 
good  practice  to  delay  the  commencement 
of  more  active  treatment  beyond  the  day 
or  two  which  is  usually  allowed  in  order 
to  familiarize  the  patient's  mind  and  body 

i  Luke,  in  Med.  Gaz.,  May  9,  1845. 
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with  his  novel  circumstances,  unless  the 
tumor  were  visibly  decreasing  in  size.  In 
all  cases  in  which  the  sac  has  not  burst, 
compression  of  the  femoral  in  the  groin 
ought  to  be  tried,  and  will  usually  suc- 
ceed, especially  if  there  is  opportunity  for 
the  careful  application  of  digital  com- 
pression. Nor  if  the  sac  has  burst  is  the 
case  by  any  means  desperate.  A  careful 
examination  will  show  whether  pressure 
with  the  finger  controls  the  further  pro- 
gress of  the  extravasation;  if  it  does, 
compression  of  the  femoral  may  be  tried 
for  a  day  or  two,  the  case  being,  however, 
very  carefully  watched.  On  the  failure  of 
pressure,  recourse  is  to  be  had  to  the 
Hunterian  operation,1  which  can  gene- 
rally be  effected,  below  the  groin,  in  the 
first  part  of  the  artery;  but  in  cases 
where  the  tumor  extends  higher  up,  the 
ligature  must  be  placed  on  the  external 
iliac.  The  former  operation  will  be  de- 
scribed here,  the  other  being  appended  to 
the  section  on  Inguinal  Aneurism. 

Ligature  of  the  common  femoral  artery  is 
an  operation  which  is  not  generally  re- 
garded with  muoh  favor,  and  which  is, 
therefore,  little  practised  for  the  cure  of 
aneurism,  inasmuch  as  the  operator  gene- 
rally prefers  to  tie  the  external  iliac.  The 
reason  of  the  supposed  danger  of  the  lig-/ 
ature  of  the  artery  in  this  situation  is, 
the  proximity  of  the  ligature  to  large 
branches.  The  epigastric  and  circumflex 
iliac  on  the  one  side,  must  come  off  near 
the  ligature  if  it  is  placed  close  to  the 
fold  of  the  groin ;  and  the  profunda  on 
the  other,  if  it  is  placed  lower  down.  The 
neighborhood  of  these  large  branches 
would  certainly  appear  likely  d  -priori  to 
lead  to  secondary  hemorrhage;  but  some 
doubt  is  thrown  upon  this  theoretical 
conclusion  by  the  experience  of  the  elder 
and  younger  Porter,  the  latter  of  whom 
reports  three  cases  fully,  and  alludes  to  two 
others,  in  which  the  operation  was  per- 
formed by  himself  and  his  father,  all  of 
which  were  successful.2  Dr.  Macnamara, 
of  Dublin,  in  a  paper  published  in  the 
British  Medical  Journal,  October  5,  1867, 
refers  to  eight  cases ;  all  but  two  being 
successful.  In  one  of  the  unsuccessful 
cases  (Mr.  Butcher's)  the  patient  died 
from  hemorrhage,  which  had  occurred 
previous  to  the  operation;  in  the  other 
(Mr.  Collis's)  there  was  a  high  division  of 
the  femoral ;  the  ligature  had  really  been 
placed  below  the  bifurcation  (i.e.,  it  was 

1  This  is  the  ordinary  rule  ;  but  in  cases 
where  there  is  not  much  ecchymosis,  and  in 
some  in  which  the  diagnosis  is  obscure,  the 
old  operation  may  be  performed  successfully 
(see  the  cases  referred  to  on  pp.  341,  342). 

2  Dublin  Quarterly  Journ.  of  Med.  Sci., 
Nov.,  1860. 


not  a  case  of  ligature  of  the  common 
femoral  at  all):  the  patient  died  of  second- 
ary hemorrhage.1  To  these  eases  must  be 
added  one  under  Dr.  (<regson's  care,2  in 
which  the  artery  was  much  diseased. 
(Secondary  hemorrhage  took  place  ;  the 
external  iliac  artery  was  tied,  but  this  did 
not  control  the  bleeding ;  gangrene  en- 
sued, and  the  patient  died.3  But  tins  ope- 
ration has  not  as  yet  been  performed  suffi- 
ciently often  to  allow  of  our  pronouncing 
a  conlident  judgment ;  and  it  must  be  left 
to  the  discretion  of  the  operator  to  select 
the  proceeding  which  he  may  think  best 
calculated  to  save  his  patient's  life.  [Pro- 
bably the  use  of  antiseptic  catgut  would 
diminish  the  special  risk  of  hemorrhage 
attaching  to  ligature  of  the  common 
femoral.]  The  ligature  of  the  common 
femoral  is  certainly  a  far  more  easy  and 
a  less  formidable  operation  primarily  than 
that  of  the  iliac.  The  artery  can  usually 
be  felt  pulsating ;  and  nothing  is  neces- 
sary except  to  divide  the  soft  parts  over  it 
carefully  with  a  moderate  incision,  so  as 
to  apply  the  ligature  (which  should  be 
carried  from  within  outwards)  without 
any  exposure  of  the  vein  or  other  parts. 
The  incision  may  be  either  longitudinal 
or  transverse,  and  surgeons  who  have 
performed  the  operation  differ  as  to  the 
relative  advantages  of  the  two  incisions. 
The  crural  branch  of  the  genito-crural  or 
a  small  branch  of  the  anterior  crural 
nerve  may  be  found  running  down  in 
front  of  the  vessel,  but  can  be  easily 
avoided. 

Another  objection  to  which  the  ligature 
of  the  common  femoral  is  exposed  is  the 
liability  to  gangrene,  in  consequence  of 
the  vessel  being  blocked  up  above  the  ori- 
gin of  both  of  the  great  nutrient  arteries 
of  the  limb.  The  superficial  femoral, 
winch  nourishes  the  lower  part  of  the 
limb,  is  comparatively  easily  reinforced 
after  the  ligature  by  its  free  anastomosis 
with  the  profunda  artery  ;  but  when  both 
these  channels  are  blocked  up,  the  conse- 
quent strain  upon  the  collateral  circula- 
tion is  much  increased  ;  and,  for  my  own 
part,  I  must  express  my  decided  prefer- 
ence for  the  ordinary  operation  whenever 
there  is  a  choice  between  the  two.  Yet, 
if  the  aneurism  were  seated  in  the  thigh, 
and  the  ordinary  operation  were  imprac- 

1  New  Syd.  Society's  Biennial  Retrospect, 
1867-8,  p.  298. 

2  Med.  Press  and  Circular,  Sept.  2,  1868. 

3  Mr.  Erichsen  asserts,  op.  cit.  (7th  eel., 
1878,  vol.  ii.,  p.  160),  that  although  the  liga- 
tion of  the  common  femoral  has  several  advo- 
cates, especially  in  Ireland,  yet  the  statistics 
of  the  operation,  ichen  performed  for  aneurism, 
are  by  no  means  favorable,  and  that  ligation 
of  the  external  iliac  is  to  be  preferred. 
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ticable,  I  should  prefer  the  ligature  of  the 
common  femoral  to  that  of  the  external 
iliac. ' 

In  Norris's  table,  above  referred  to, 
the  femoral  artery  was  tied  twenty-seven 
times  for  aneurism  in  the  thigh,  with  only 
five  deaths  ;  a  smaller  proportion  than 
that  of  ligature  of  the  femoral  from  all 
causes.  Unfortunately,  it  is  not  told  us 
in  how  many  of  these  cases  the  artery 
was  exposed  above  the  origin  of  the  pro- 
funda ;  which  must,  I  presume,  have  been 
the  case  in  some,  if  not  in  most  of  them. 
The  omission  in  so  careful  a  compilation 
is  doubtless  due  to  the  inadequacy  of  the 
original  notes.  In  Porta's  table,  eight 
are  said  to  have  died  out  of  sixteen  ;  but 
no  details  are  given. 

Inguinal  Aneurism. 

Pulsating  tumors  are  always  to  be  view- 
ed with  some  suspicion  when  they  lie  in 
close  proximity  to  any  bone  possessing  a 
copious  diploe.  Hence  such  affections 
about  any  part  of  the  pelvis  should  al- 
ways be  very  carefully  examined  before 
they  are  pronounced  aneurismal.  The 
records  of  surgery  abound  in  instances  of 
tumors  in  the  gluteal  and  abdominal  re- 
gions having  been  pronounced  to  be  aneu- 
risms of  the  large  arteries  of  those  parts, 
when  they  were  realty  pulsating  cancers 
of  the  bone ;  and  many  of  the  cases  re- 
ported by  the  older  surgeons  were  obvi- 
ously of  this  nature,  though  the  mistake 
was  never  discovered,  and  they  stand 
amongst  the  list  of  aneurisms.  Such  a 
mistake  is  less  likely  to  occur  in  the  groin 
than  about  other  parts  of  the  pelvis  ;  but 
the  surgeon  should  be  on  his  guard  here 
also.  A  comparison  of  the  pulse  in  the 
chief  arteries  of  the  two  limbs  will  be  of 
great  service,  since  it  is  usually  altered  in 
aneurism  and  not  in  the  pulsatile  tumor  ; 
and  the  other  points  of  the  diagnosis 
between  aneurism  and  pulsatile  tumor 
should  be  carefully  examined.  (See  p. 
339.) 

1  In  the  year  1868  a  patient  was  under  my 
care  in  St.  George's  Hospital,  in  whom  Mr. 
Smyly,  of  Dublin,  had  tied  the  common  fem- 
oral artery  in  the  groin  for  the  cure  of  pop- 
liteal aneurism.  The  operation  had  been 
perfectly  successful  as  far  as  the  cure  of  the 
aneurism  went ;  in  fact,  the  latter  was  no 
longer  perceptible.  But  the  patient  had  lost 
the  second  and  third  toes  from  gangrene,  as 
well  as  some  of  the  skin  at  the  inner  side  of 
the  foot,  and  the  cicatrix  had  ever  since  been 
so  unsound  that  it  broke  down  into  a  torpid 
ulcer  on  any  slight  cause.  This  had  been  a 
source  of  constant  misery  and  loss  of  activity 
to  him  ever  since  the  operation.  I  should, 
however,  add  that  there  had  been  some  ulcer- 
ation of  this  foot  and  leg  before  the  femoral 
was  tied. 


The  diagnosis  having  been  made,  the 
question  will  occur  whether  the  case  is  a 
fit  one  for  compression,  or  whether  the 
Hunterian  operation  must  be  performed. 
Compression  on  the  external  iliac,  in  per- 
sons not  very  fat,  can  be  easily  applied 
by  the  ringer  ;  and  numerous  instances 
of  the  success  of  digital  pressure  in  this 
region  are  recorded.  In  the  face  of  such 
facts,  no  surgeon  would  be  doing  his  duty 
who  exposed  his  patient  to  the  great  risks 
of  an  operation  on  the  external  iliac  artery, 
without  a  well-considered  and  persevering 
attempt  to  cure  the  disease  by  pressure, 
whether  digital  or  instrumental.  In  these 
aneurisms  complete  pressure,  both  proxi- 
mal and  distal,  by  means  of  a  tourniquet 
applied  to  the  artery  above  and  another 
below  the  tumor,  has  been  found  extreme- 
ly successful.  The  patient  should  be 
confined  to  bed  for  a  few  days,  while  the 
instruments  are  being  got  ready — for  it  is 
necessary  to  see  that  the  compressors  fit 
very  accurately — and  during  this  interval 
the  way  may  be  prepared  by  the  applica- 
tion of  digital  pressure  for  the  more  serious 
endeavor  to  cure  the  disease.  Then  chlo- 
roform [or  ether]  should  be  administered, 
and  the  patient  should  be  kept  under  its 
influence  for  the  necessary  length  of  time, 
whilst  all  circulation  is  suspended  in  the 
sac  by  pressure  on  the  external,  or  if 
necessary  on  the  common  iliac,  above  and 
on  the  femoral  below. 

[See  Prof.  Sands's  case,  page  446,  of  com- 
pression of  the  common  iliac  by  the  hand  in- 
troduced into  the  rectum.  The  current 
through  this  vessel  has  also  been  successfully 
controlled,  during  amputation  at  the  hip- 
joint,  by  means  of  a  stick,  one  end  of  which 
was  padded,  passed  up  the  rectum,  and  made 
to  press  upon  the  artery  (Davy's  lever).  Pos- 
sibly the  same  instrument  could  be  used  in 
the  treatment  of  aneurism.] 

An  instance  of  cure  of  inguinal  aneurism 
by  this  means  is  recorded  by  Dr.  Mapother,1 
in  which  the  pressure  was  applied  on  the 
first  occasion  for  seven,  and  on  the  second  for 
twelve,  hours  ;  and  instances  of  cure  by  long- 
continued  compression  between  the  heart  and 
the  aneurism  only  by  Mr.  Eck,2  Mr.  Lawson,3 
Mr.  Hilton,4  and  others.  In  the  last-named 
case  there  was  also  popliteal  aneurism,  which 
was  simultaneously  cured.  I  am  informed, 
however,  that  in  this  last  case  the  cure  was 
not  permanent  in  the  popliteal  aneurism,  and 
the  limb  was  afterwards  amputated  in  the 
country. 

It  is  possible,  also,  that  direct  pressure 
upon  the  tumor  may  assist  in  the  cure,  as 
it  seems  to  have  done  in  Mr.  Luke's  case, 
above  referred   to ;    but   this  should   be 

•  Dublin  Med.  Press,  March  29,  1865. 

2  St.  Barth.  Hospl.  Reports,  ii.,  190. 

3  Lancet,  October  26,  1867. 

4  Med.-Chir.  Trans.,  vol.  lib,  p.  309. 
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used  very  cautiously,  if  at  all,  since 
sloughing  of  the  coverings  of  the  tumor 
would  most  seriously  complicate  the  case. 

Ligature  of  the  external  iliacartery. — The 
operation  for  securing  the  external  iliac 
artery  is  usually  regarded  as  a  very  suc- 
cessful one  ;  and  relatively  to  the  other 
operations  on  large  trunk  vessels,  it  may 
he  so  considered  ;  but  the  mortality  is 
still  very  great.  Of  153  published  cases 
taken  indiscriminately,  forty-seven  died  ; 
a  mortality  exceeding  that  of  amputation 
of  the  thigh. 

The  operation  is  performed  by  making 
a  sufficient  incision  through  the  parietes 
of  the  lower  part  of  the  abdomen,  the 
precise  direction  of  which  is  not  a  matter 
of  very  great  consequence,  hut  which  is 
usually  drawn  from  a  little  above  the  cen- 
tre of  Poupart's  ligature  outwards  (so  as 
to  avoid  the  direction  of  the  epigastric 
artery)  to  a  little  internal  to  the  anterior 
superior  spine,  from  which  point  it  may 
be  curved  inwards,  as  far  as  may  be 
thought  necessary,  towards  the  umbili- 
cus ;  or  it  may  lie  directly  over  the  course 
of  the  artery.  The  muscles  are  to  be  di- 
vided to  the  same  extent,  care  being  taken 
in  dividing  the  lowest  strata,  until  the 
transversalis  fascia  is  reached.  This  struc- 
ture can  generally  be  recognized  immedi- 
ately beneath  the  muscles,  and  should  be 
divided  in  the  iliac  fossa,  not  far  from 
the  anterior  superior  spine,  upon  a  direc- 
tor, after  a  hole  has  been  cautiously  made 
in  it.  [It  is  sometimes  so  thin  and  deli- 
cate that  the  operator  may  easiiy  fail  to 
recognize  it ;  it  should  always  be  sought 
for  as  close  to  Poupart's  ligament  as  the 
limits  of  the  incision  will  allow,  for  there 
it  is  thickest  and  furthest  removed  from 
the  peritoneum.]  The  operator  will  now 
find  a  cellular  interval  lying  above  the 
peritoneum  ;  and  that  membrane,  with 
the  intestines,  should  be  gently  and  grad- 
ually pushed  over  towards  the  middle 
line,  until  the  vessels  are  seen  or  felt. 
The  vein,  it  should  be  remembered,  lies 
internal  to  the  artery  ;  and  the  genito- 
crural  nerve,  or  lower  down  its  genital 
branch,  lies  on  the  anterior  surface  of  the 
vessel.  The  ligature  must,  therefore,  be 
passed  from  within  outwards  ;  and  if  the 
nerve  have  been  included  in  it,  care  should 
be  taken  to  slip  the  thread  away  from 
under  it  before  the  knot  is  tied.  The  liga- 
ture of  this  little  nerve  need  not,  how- 
ever, lead  to  any  bad  results.  The  acci- 
dent which  usually  happens  in  this 
operation  is,  naturally,  the  laceration  of 
the  peritoneum.  It  is  not  necessarily  at- 
tended with  fatal  or  even  serious  conse- 
quences ;  in  fact,  a  successful  case  was 
lately  published  in  which  the  peritoneum 
had  been  divided  by  mistake  for  the 
transversalis  fascia,  to  the  extent  of  the 
external  wound ;  but  any  injury  to  the 
vol.  ii. — 29 


peritoneum  should  nevertheless  be  most 
carefully  avoided. 

In  principle,  the  various  operations  de- 
scribed on  the  iliac  arteries  reduce  themselves 
to  two  methods,  in  one  of  which  the  artery  is 
reached  from  below,  while  in  the  other  it  is 
approached  from  without  or  from  above,  as 
has  been  just  described.  The  latter  method 
is  easier  when  the  aneurism  encroaches  upon 
Poupart's  ligament ;  the  former  when  the 
tumor  is  situated  lower  down,  and  the  whole 
of  the  artery  may,  therefore,  be  expected  to 
be  found  healthy.  There  is  little  difference 
between  the  two  plans,  except  that  the  opera- 
tion from  below  requires  a  smaller  incision, 
and  is  less  difficult  in  appropriate  cases  ;  but 
if  the  artery  be  pressed  back  into  the  pelvis 
by  a  tumor  extending  up  into  the  groin,  it 
becomes  much  more  difficult,  if  not  impracti- 
cable, from  adhesion  between  the  tumor  and 
the  peritoneum.  Sir  A.  Cooper,  in  describing 
the  operation  from  below,  advises  that  "  the 
centre  of  the  internal  oblique  and  transversalis 
muscles  should  be  raised  from  Poupart's  liga- 
ment. The  opening  by  which  the  spermatic 
cord  quits  the  abdomen  is  thus  exposed,  and 
the  finger  passed  through  this  space  is  di- 
rectly applied  upon  the  iliac  artery."  '  The 
rest  of  the  operation  then  consists  chiefly  in 
scratching  the  fascia  off  the  artery,  separating 
the  latter  from  the  vein,  and  passing  the 
ligature  round  it,  which  Sir  A.  Cooper  directs 
to  be  done  from  without.  Mr.  Guthrie,  how- 
ever, justly  observes  that  the  vein  is  less 
likely  to  be  injured  if  the  point  of  the  needle 
be  first  insinuated  between  it  and  the  artery, 
and  the  ligature  carried  from  within  out- 
wards.1 

The  points  to  be  chiefly  guarded  against 
in  the  ligature  of  the  external  iliac  artery 
are,  wound  of  the  epigastric  artery,  of 
the  vas  deferens,  or  other  constituents  of 
the  spermatic  cord,  laceration  of  the  per- 
itoneum, puncture  of  the  external  iliac 
vein  or  of'the  circumflex  vein,  ligature  of 
the  genito-crural  nerve,  and  a  too  free 
disturbance  of  the  sub-peritoneal  cellular 
tissue.  The  wound  of  the  epigastric  ar- 
tery is  only  probable  when  the  operation 
is  practised  from  below.  The  vessel  can, 
it  is  true,  be  secured,  but  the  bleeding  and 
loss  of  time  are  objectionable  ;  and  after 
it  is  tied,  an  important  anastomosis  is 
stopped  up,  and  the  chance  of  gangrene 
increased.  The  vas  deferens  also  is  only 
endangered  in  tracing  the  artery  upwards. 
A  knowledge  of  its  position,  and  its  pecu- 
liar cord-like  feeling,  will  suffice  to  make 
the  operator  avoid  it.  The  laceration  of 
the  peritoneum  cannot  always  be  avoided. 
Great  gentleness  should  be  used ;  and 
before  the  operation  the  patient  should 
have  been  well  purged,  in  order  to  obviate 
any  distension  of  the  intestines.  The 
clean  exposure  of  the  artery  is  the  best 

1  Guthrie's  Commentaries,  p.  268. 
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safeguard  against  wounding  the  vein  or 
including  the  nerve.  The  circumflex  iliac 
vein,  which  crosses  the  end  of  the  artery, 
must  he  avoided  in  the  operation  from 
below.  A  careful  selection  of  the  method 
most  appropriate  to  the  case  before  him 
will  enable  the  operator  to  reach  the  ar- 
tery with  the  least  possible  disturbance  of 
the  deep  cellular  tissue.  It  is  true  that  it 
may  become  absolutely  necessary  to  dis- 
turb a  large  extent  of  the  peritoneum 
from  its  cellular  connections ;  but  this 
should  always  be  avoided  as  far  as  possi- 
ble, since  it  greatly  increases  the  risk  of 
diffuse  inflammation  on  one  or  the  other 
side  of  the  serous  membrane. 

In  Morris's  and  Cutter's  tables'  of  153 
cases  of  ligature  of  this  artery  for  all 
causes,  forty-seven  died  ;  out  of  these  the 
cause  of  death  is  not  stated  in  one,  was 
doubtful  in  one,  and  in  two  was  uncon- 
nected with  the  operation  ;  of  the  remain- 
ing forty-three,  seventeen  died  of  gan- 
grene, and  three  of  sloughing  of  the  sac, 
nine  of  hemorrhage,  five  of  peritonitis, 
one  of  pelvic  abscess,  one  of  diffuse  in- 
flammation, three  of  prostration  and  ex- 
haustion, one  of  pleurisy,  two  of  tetanus, 
and  one  of  delirium  tremens.  Two  of  the 
remaining  cases  were  unaccounted  for.  In 
successful  cases,  the  earliest  period  of  the 
separation  of  the  ligature  was  the  tenth, 
the  latest  the  sixty-second  clay.  In  fifty- 
two  cases  it  came  away  before  the  twen- 
tieth day,  and  in  thirty  others  before  the 
thirteenth.2 


Abdominal  Aneurism. 

Many  of  the  pulsating  tumors  which 
are  found  in  the  false  pelvis  are  of  a  can- 
cerous nature  ;  many  of  those  which  are 
undoubtedly  aneurismal  are  seated  upon 
the  aorta,  too  high  for  surgical  treatment. 
Thus,  both  the  diagnosis  and  treatment  of 
such  tumors  demands  the  most  careful 
consideration.  I  can  add  nothing  on  the 
general  question  of  the  diagnosis  between 
aneurism  and  pulsatile  tumor  of  bone  to 
what  will  be  found  above  ;  and  will  here 
merely  remark  that  the  points  most  likely 
to  be  marked  as  distinguishing  a  tumor  of 
the  os  innominatum  from  an  aneurism  of 
the  iliac  or  gluteal  artery  would  be  the 
presence  of  swelling  on  both  sides  of  the 
bone,  and  the  appearance  of  cancer-cells 
in  the  urine,  together  with  the  equal  beat 

1  Am.  Journ.  Med.  Sci.,  vol.  xiii.,  1847,  p. 
13;  vol.  xlviii.,  18G4,  p.  36.  There  seems  an 
error  in  Dr.  Cutter's  statement  of  his  results. 
He  tabulates  14  deaths,  but  only  reckons  13. 

2  A  successful  case  of  ligature  of  the  exter- 
nal iliac  with  silver  wire  has  been  recorded 
by  Dr.  Martin  in  the  Am.  Journ.  of  Med.  Sci., 
October,  1866,  p.  580.     " 


of  the  pulse  on  the  two  sides.  It  would 
never  be  agreeable  or  advisable  to  com- 
mence an  operation  on  the  iliac  vessels 
without  having  plainly  heard  the  aneur- 
ismal bruit.  But  Mr.  Moore's  case  above 
referred  to  (p.  338)  shows  that  even  this 
symptom  may  be  deceptive. 

As  to  the  treatment  of  an  aneurism  in 
the  belhr,  three  plans  suggest  themselves  : 
the  employment  of  compression  to  the  ar- 
tery above,  the  use  of  medical  means 
only,  or  the  Hunterian  operation.1 

The  successful  treatment  of  abdominal  aneu- 
rism by  compression  was  first  carried  out  by 
Dr.  Murray,  of  Newcastle-npon-Tyne,2  nnder 
chloroform  ;  pressure  being  kept  up  on  the 
first  occasion  for  two  hours,  and  on  the  second 
for  five  hours,  with  permanent  success.  In  a 
case  under  the  care  of  Dr.  Heath,  of  Sunder- 
land,3 pressure  had  been  kept  up  irregularly 
for  ten  hours,  when  the  patient  fainted  under 
chloroform.  The  symptoms  were  as  bad  as 
ever.  He  was  urged  to  bear  a  final  effort 
without  chloroform.  This  he  did,  and  at  the 
end  of  twenty  minutes,  when  he  declared  he 
could  bear  it  no  longer,  the  aneurism  had  be- 
come solid  and  had  ceased  to  beat. 

[In  another  case  Mr.  Durham  (Med.-Chir. 
Trans.,  vol.  lv.,  p.  213)  cured  an  abdominal 
aneurism  that  extended  from  about  "an  inch 
below  the  cartilages  of  the  false  ribs  to  the 
level  of  the  umbilicus,  and  from  the  right  of 
the  median  line  to  about  midway  between 
the  median  line  and  the  left  border  of  the 
abdomen"  by  pressure  with  Lister's  tourni- 
quet on  the  aorta  above  the  aneurism  for  ten 
and  a  half  hours.  The  aneurism  was  subse- 
quently found  to  be  of  the  superior  mesenteric 
artery,  involving  its  orifice.  Mr.  Holmes 
(Lancet,  1873,  i.,  p.  193)  thinks  that  "grad- 
ual compression  without  chloroform  may  be 
in  many  cases  preferable  to  the  more  rapid 
method."] 

The  Hunterian  operation  for  abdominal 
aneurism  may  be  practised  on  the  com- 
mon iliac  artery,  or  on  the  lower  part  of 
the  aorta.  In  some  cases  it  maj'  perhaps 
be  possible  to  secure  the  upper  part  of  the 
external  iliac  for  aneurism  situated  above 
the  groin  ;  but  this  operation  has  been 
already  described. 

The  operations  for  securing  all  the  iliac 
arteries  are  similar  in  principle,  and  iden- 
tical in  most  of  their  details.  The  same 
incision  serves  to  reach  them  all — only  to 
reach  the  common   or  internal  iliac  the 


:  The  old  method  has  been  adopted  here 
also ;  but  its  results,  I  believe,  have  been, 
and  would  always  be,  uniformly  fatal. 

2  Med.-Chir.  Trans.,  vol.  xlvii.,  p.  187. 
Dr.  Murray  speaks  of  the  experiment  of  curing 
abdominal  aneurism  by  pressure  as  one  pre- 
viously unthought  of — not  having  met  with 
the  recommendation  of  the  plan  in  the  first 
edition  of  this  work. 

a  Brit.  Med.  Journal,  Oct.  5,  1867 
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incision  must  extend  further  upwards, 
and  must  be  longer,  in  consequence  of 
the  greater  depth  at  which  the  internal 

[Fig.   332. 


Ligation  of  the  common  iliac.   (Liston.)] 

iliac  lies,  and  the  higher  position  of  the 
common  iliac.  Hence  the  surgeon  can 
determine  during  the  operation  which 
vessel  he  will  select,   according  to  the 


extent  of  the  tumor  and  the  appearance 
of  the  artery  when  exposed.1 

In  applying  a  ligature  to  the  common 
iliac,  the  operator  must  remember  the 
situation  of  the  large  veins  which  run 
with  the  artery  of  each  side  ;  and  he  must 
be  careful  to  look  out  for  the  ureter,  both 
to  avoid  including  it  in  the  ligature  (of 
which,  however,  there  is  little  risk),  and 
to  avoid  doing  it  any  other  damage. 

The  common  iliac  may  also  be  tied  by 
an  operation  behind  the  peritoneum  simi- 
lar to  that  which  is  used  in  experimental 
operations  on  the  lower  animals  for  tying 
the  abdominal  aorta. 

Sir  P.  Crampton's  case  is  well  known, 
and  his  operation  is  a  good  illustration  of 
the  method  of  reaching  the  artery  from 
above  the  tumor.  An  incision  was  made 
from  the  end  of  the  last  rib  obliquely  for- 
wards and  downwards  to  the  crista  ilii, 
and  then  curved  forwards  above  and  par- 
allel to  the  crest  of  the  ilium,  terminating 
at  the  anterior  superior  spine.  The  mus- 
cles and  fascia  transversalis  were  cut 
through  at  the  bottom  of  the  incision  till 
the  subperitoneal  interval  was  reached, 
and  then  the  peritoneum  being  held  back 
by  the  front  of  the  finger,  a  probe-pointed 
bistoury  was  run  along  the  back  of  the 
finger,  and  so,  by  repeated  strokes  of  the 
bistoury,  the  muscles  were  divided  to  the 
extent  of  the  external  wound.     Sufficient 


[Fig.  333. 


Jrrif'cnrum 


J?soa>s 

Incision  for  the  application  of  a  ligature  to  the  aorta  or  common  iliac  artery.   (Crampton.)] 


room  was  thus  obtained  to  pass  in  the 
whole  hand,  and  raise  the  peritoneum 
and  intestines  from  the  fascia  iliaca.  The 
parts  were  then  plainly  visible,  and  the 
vessel  easily  secured.1 

1  It  is  worth  while  to  quote  Sir  P.  Cramp- 
ton's  forcible  description.  "  The  parts  were 
unobseured  by  a  single  drop  of  blood.  There 
lay  the  great  iliac  artery,  nearly  as  large  as 


my  finger,  beating  awfully,  at  the  rate  of  120 
in  a  minnte,  its  yellowish-white  coat  contrast- 
ing strongly  with  the  dark  blue  of  the  iliac 
vein  which  lay  beside  it,  and  seemed  nearly 
double  its  size.  The  ureter,  in  its  course  to 
the  bladder,  lay  like  a  white  tape  across  the 
artery ;  but  in  the  process  of  separating  the 
peritoneum,  it  was  raised  with  that  mem- 
brane,to  which  it  remained  attached. " — Med.- 
Chir.  Trans.,  vol.  xvi.,  p.  162. 
1  Guthrie,  Commentaries,  p.  262. 
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The  artery  may  also  be  reached  by  an  ' 
incision  through  the  peritoneal  cavity, 
similar  to  that  by  which  Sir  A.  Cooper 
cut  clown  upon  the  abdominal  aorta  ;  but 
this  plan  should  never  be  followed  if 
either  of  the  others  are  practicable. 

[This  statement  is  still  in  accord,  I  believe, 
with  the  views  held  by  the  most  experienced 
surgeons,  notwithstanding  the  successes  ob- 
tained in  ovariotomy  and  laparotomy  with 
and  without  antiseptics.  Yet,  quite  recently, 
October  17,  1880,  Prof.  H.  B.  Sands  tied  the 
left  common  iliac  artery  at  the  New  York 
Hospital  unsuccessfully  for  an  aneurism  of 
the  external  iliac.  The  aneurism  was  so  ad- 
herent to  the  overlying  peritoneum  that  it 
was  not  considered  prudent  to  strip  the  latter 
off;  Prof.  Sands,  therefore,  passed  into  the 
peritoneal  cavity,  scratched  through  the  peri- 
toneum covering  the  artery,  and  applied  a 
catgut  ligature.  The  external  incision  was 
nearly  vertical,  about  three  inches  to  the  left 
of  the  median  line,  and  about  five  inches  long. 
Full  antiseptic  precautions  were  taken,  a 
drainage  tube  inserted,  and  the  wound  closed 
with  silver  sutures.  The  wound  healed 
promptly,  and  the  patient  recovered  with  the 
loss  of  the  foot  by  dry  gangrene.  The  aneu- 
rism was  cured.  About  three  months  after 
the  operation,  and  before  the  foot  had  sepa- 
rated, a  slough  formed  over  the  head  of  the 
fibula  as  the  result  of  pressure,  and  finally, 
January  16,  1881,  the  limb  was  amputated 
above  the  knee.] 

The  statistics  of  the  ligature  of  this 
great  vessel  are  most  gloomy,  the  re- 
coveries having  been  oiily  exceptional. 
In  the  American  Journal  of  Medical  Sci- 
ences for  July,  1860,  Dr.  Stephen  Smith 
collected  all  the  cases  known  then  to  have 
occurred,  thirty  two  in  number,1  of  which 
only  seven  terminated  in  recovery  ;  and 
in  one  case  at  least  the  patient  appears  to 
have  died  under  the  operation.  The  causes 
of  death  were  noted  in  nineteen  eases  ; 
and  it  is  remarkable  that  gangrene  was 
the  alleged  cause  in  only  three  instances  ; 
the  others  were  "exhaustion"  eight,  hem- 
orrhage six,  and  peritonitis  two.  In  suc- 
cessful cases,  or  cases  uncomplicated  by 

1  Dr.  Smith  has  divided  his  cases  into  four 
groups  :  1,  for  arrest  of  hemorrhage  in  wounds, 
or  in  surgical  operations,  eleven  cases,  only 
one  of  which  recovered  ;  2,  for  aneurism,  fif- 
teen cases,  ten  deaths  ;  3,  for  pulsating  tumor 
mistaken  for  aneurism,  four  cases,  one  re- 
covery ;  4,  to  obviate  hemorrhage  in  an  opera- 
tion in  one  case,  and  in  an  aneurism  for  anas- 
tomosis in  the  second,  two  cases,  both  of  which 
died.  It  is  perhaps  hardly  presumptuous  to 
say,  after  this  experience  of  the  operation, 
that  most  of  the  cases  never  ought  to  have 
been  submitted  to  ligature ;  and  that  the 
operations  in  the  first  class  would  now  be 
unjustifiable. 


hemorrhage,  the  ligature  may  be  expected 
to  separate  in  about  three  weeks.1 

Ligature  of  the  abdominal  aorta. — Sir 
A.  Cooper's  case,  the  first  in  which  the 
abdominal  aorta  has  been  tied,  is  well 
known.2  The  patient  was  suffering  from 
aneurism,  which  appears  to  have  involved 
the  left  common  iliac  artery,  and  the  ves- 
sel below  it  to  some  extent.  It  had  burst 
through  the  skin,  and  the  patient  was 
greatly  reduced  by  hemorrhage.  Sir  A. 
Cooper  endeavored,  by  making  a  small 
puncture  into  the  aneurism  which  he 
could  plug  with  his  finger,  to  reach  the 
opening  of  the  artery,  with  a  view  of 
tying  it  on  both  sides  of  its  communica- 
tion with  the  sac — the  operation  since 
practised  by  Mr.  Syme.  But  as  he  could 
not  reach  the  vessel  by  this  means,  he 
determined  to  give  the  patient  the  "only 
hope  of  safety"  which  remained  for  him, 
by  putting  a  ligature  round  the  artery 
above  the  tumor— the  aorta.  The  opera- 
tion was  accomplished  by  an  incision 
through  the  linea  alba,  three  inches  in 
length,  its  centre  corresponding  to  the 
umbilicus  ;  the  peritoneum  was  opened 
to  about  the  extent  of  the  skin-wound  ; 
the  intestines,  which  were  completely 
empty,3  did  not  protrude  ;  the  finger  was 
passed  clown  between  their  convolutions 
on  to  the  spine,  where  the  aorta  was  felt 
beating  violently.  The  peritoneum  was 
then  scratched  through  with  the  finger- 
nail, and  the  point  of  the  finger  was  in- 
sinuated below  the  vessel.  The  aneurism- 
needle  was  then  conveyed  round  the 
aorta,  and  the  ligature  tied.  In  doing 
this,  great  care  was  necessary,  to  avoid 
including  the  intestine  or  omentum.  Sir 
A.  Cooper's  patient  survived  forty  hours  ; 
Mr.  James's  died  the  same  evening. 
These  cases,  to  say  nothing  of  the  nume- 
rous instances  in  which  the  artery  has 
been  successfully  tied  in  the  lower  ani- 
mals, certainly  show  the  possibilitj^  of 
survival  after  the  operation  ;  and  accord- 


1  Mr.  Erichsen  adds  eight  cases,  and  reck- 
oning as  successful  one  of  the  cases  tabulated 
by  Smith  as  fatal  (since  the  patient  appears 
to  have  died  from  a  different  cause  after  the 
closure  of  the  wound),  he  gives  thirty  deaths 
and  ten  recoveries. — Sci.  and  Art  of  Surgery, 
7th  ed.,  1878,  vol.  ii.,  p.  153. 

2  Surgical  Essays,  by  Cooper  and  Travers, 
vol.  i.,  p.  12S. 

3  Sir  A.  Cooper  adds  the  remark,  that  in 
this  operation  it  is  essential  to  have  the 
bowels  well  emptied ;  and  the  truth  of  this 
observation  was  exemplified  in  the  next  case 
in  which  the  artery  was  tied,  by  the  great 
trouble  experienced  by  the  operator  (Mr. 
James)  in  consequence  of  the  tympanitic  con- 
dition of  the  intestines. — Med.-Chir.  Trans., 
vol.  xvi.,  p.  1. 


GLUTEAL    ANEURISM, 


445 


iugly  the  operation  has  been  repeated 
several  times,1  not  however,  on  A_stley 
Cooper's  plan,  but  by  an  operation  simi- 
lar in  most  respects  to  Sir  P.  Crampton's 
on  the  common  iliac  artery  ;  that  is  to  say, 
by  a  free  incision  through  the  abdominal 
walls,  somewhat  far  back,  carried  down 
to  the  fascia  lining  them;  then  making  a 
cautious  division  of  this  fascia  to  the 
extent  of  the  wound,  gradually  pushing 
over  the  peritoneum  and  intestines,  and 
directing  the  fingers  towards  to  the  front  of 
the  spine,  where  the  pulsation  of  the  great 
artery  will  easily  be  felt.  But  though  it  is 
easy  to  feel  the  artery,  there  is  much  diffi- 
culty in  getting  the  linger  round  it,  and  in 
separating  it  from  the  important  parts 
which  lie  around. 

Many  most  interesting  questions  pre- 
sent themselves  in  considering  the  jus- 
tifiability of  this  daring  experiment  in 
operative  surgery.  Our  space  will  not 
allow  of  their  adequate  discussion  ;  but  the 
main  considerations  must  be  summarily 
stated.'  First,  is  there  really  any  rational 
prospect  of  recovery  ?  One  of  the  patients 
(Monteiro's)  survived  ten  days,  so  that  it 
would  be  rash  to  deny  that  there  is.  Still 
we  must  not  forget  that  such  an  opera- 
tion is  never  undertaken  except  upon  a 
patient  in  the  extremity  of  a  disease 
probably  affecting  the  whole  arterial  cir- 
culation, one  in  a  very  different  condition 
from  a  healthy  animal,  or  even  a  healthy 
man.  Secondly,  allowing  the  theoretical 
possibility  of  recovering,  is  the  practi- 
cal chance  of  it  ever  equal  to  that  of 
spontaneous  cure  ?  Sir  A.  Cooper's  case 
certainly  was  one,  to  judge  by  his  descrip- 
tion, in  which  such  a  cure  was  impossible, 
since  he  had  laid  open  the  tumor  in  an 
unsuccessful  attempt  to  perform  the  old 
operation  ;  and  hemorrhage  must  soon 
have  occurred,  and  could  hardly  have 
failed  to  prove  instantly  fatal,  so  that 
some  operation  was  inevitable.  But, 
thirdly,  is  it  ever  necessary  to  secure  the 
aorta  itself?  Mr.  Guthrie  believes,  on 
the  contrary,  that  when  an  operation  is 
possible,  the  common  iliac  artery  above 
the  tumor  could  always  be  reached  by 
making  the  incision  on  the  opposite 
(sound)  side,  as  if  to  tie  the  common  iliac 
of  that  side,  and  then  passing  over  from 
that  artery,  when  it  has  been  found,  to 
the  one  on  the  side  of  the  disease.2  The 
old  operation  might  be  attempted,  but 
would  be  very  liable  to  fail,  from  the  fact 
of  the  sac  passing  into  the  pelvis,  and  so 

1  By  Murray,  Med.  Gaz.,  1834,  vol.  xiv., 
p.  6S;  Monteiro,  Schmidt's  Jahrb.,  1843; 
South,  Lancet,  1856,  vol.  ii.,  p.  222 ;  M'Gnire, 
Am.  Journ.  of  Med.  Sci.,  Oct.,  1868,  p.  415  ; 
and  with  a  temporary  compressor  by  Dr. 
Stokes,  Jr.,  of  Dublin  (see  page  358). 

2  Commentaries,  p.  265. 


perhaps  pressing  the  opening  of  the  artery 
out  of  sight;  or  galvano-puncture  might 
be  tried  in  a  case  which  seemed  suitable 
for  it.  In  such  desperate  circumstances 
probably  any  treatment  would  be  unavail- 
ing to  prolong  life  ;  but  the  risk  of  doing 
harm  by  any  treatment  is  not  great,  since 
the  patient's  life  will  not  last  under  any 
circumstances  more  than  a  few  days.  ( )n 
the-  whole,  however,  the  natural  repug- 
nance of  surgeons  to  perform  great  ope- 
rations which  cannot  be  expected  to  suc- 
ceed, will  either  banish  this  altogether 
from  practice,  or  restrict  it  to  a  very  few 
exceptional  cases. 


Gluteal  Aneurism. 

Pulsating  tumors  in  the  buttock,  of 
spontaneous  origin,  are  usually  found  to 
be  of  a  cancerous  nature,  and  connected 
with  the  innominate  bone  ;  but  aneurism 
of  the  gluteal  or  sciatic  artery  may  occur 
unconnected  with  wound,  and  in  the  Mu- 
seum of  the  College  of  Surgeons  there  is 
a  preparation  by  John  Hunter  of  an  an- 
eurism of  the  internal  pudic  artery.  The 
diagnosis,  however,  should  be  very  clearly 
established  before  the  extremely  danger- 
ous measures  necessary  for  the  treatment 
of  gluteal  aneurism  are  recommended. 
The  points  to  which  principal  attention 
would  be  directed  would  be,  whether  any 
tumor  is  present  in  the  iliac  fossa ; 
whether  the  bruit  is  of  the  true  aneur- 
ismal  character  ;  whether  any  bone  can 
be  felt  in  the  envelope  of  the  tumor ; 
whether  the  pulsation  resembles  that  of 
aneurism  (expansive)  or  that  of  pulsatile 
tumor  (rapid  and  heaving) ;  and,  finally, 
whether  any  sign  of  constitutional  affec- 
tion can  be  detected.  Mr.  Guthrie's  case,1 
however,  shows  that  the  greatest  expe- 
rience in  aneurism  cannot  always  insure 
against  errors  of  diagnosis. 

If  the  existence  of  aneurism  appears 
certain,  two  courses  are  open  to  the  sur- 
geon ;  viz.,  to  perform  the  old  operation 
with  the  precautions  against  sudden  and 
excessive  hemorrhage  which  Mr.  Syme 
adopts,  or  to  tie  the  internal  iliac  artery. 
The  former  course  can  only  be  recom- 
mended when  the  aneurism  is  of  traumatic 
origin,  since  in  that  case  the  artery  will 
be  sound,  and  the  wound  in  it  will  be 
within  reach  ;  while  in  a  spontaneous  an- 
eurism, besides  the  risk  of  putting  the  lig- 
ature round  an  unsound  artery  (which, 
under  the  circumstances,  is  a  minor  con- 
sideration), the  orifice  of  communication 
may  be  within  the  pelvis,  and  the  old 
operation  absolutely  impracticable.  Mr. 
Syme  relates  an  example  of  each  form  of 

1  Med.-Chir.  Trans.,  vol.  xxv-iii.,  p.  308. 
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aneurism.'  and  each  method  of  treatment, 
which  was  successful  in  both  instances. 

[In  the  winter  of  1879-SO  Prof.  H.  B.  Sands  j 
treated  a  gluteal  aneurism  at  the  Roosevelt 
Hospital,  ]N\  Y.,  by  compression  of  the  com- 
mon iliac  artery  by  the  hand  introduced  into 
the  rectum.  Two  trials  were  made  at  an  in- 
terval of  a  week,  the  compression  being  main- 
tained for  an  hour  and  a  half  each  time. 
Pulsation  remained  almost  entirely  absent  for 
some  hours  after  each  trial,  and  then  returned 
in  full  force.  A  third  trial  was  made  about 
a  fortnight  after  the  second,  and  the  pressure 
kept  up  for  three  and  a  half  hours,  but  the 
apparent  consolidation  was  less  than  after 
either  of  the  preceding  attempts.  Ether  was 
used,  and  no  ill  result  followed  the  distension 
of  the  bowel.  Subsequently,  intermittent 
compression  of  the  aorta  by  means  of  a  tour- 
niquet, for  periods  varying  from  one  to  six 
hours,  was  practised  for  a  month,  but  with  no 
benefit.  The  patient  was  then  dismissed, 
and  I  am  told  that  now,  December,  1880,  he 
is  still  living  and  in  about  the  same  condition 
as  before  the  operation. 

An  interesting  and  important  fact  in  the 
case  was  the  diagnostic  aid  furnished  by  the 
rectal  exploration.  The  internal  iliac  artery 
was  recognized  by  the  finger,  and  found  to 
be  greatly  dilated,  its  dilatation  increasing 
from  above  downwards  until  the  artery  left 
the  pelvis.  The  case  is  reported  in  full  in 
the  Am.  Journal  of  Med.  Sciences,  April, 
1881.] 

Xo  further  description  is  necessary  here 
of  Mr.  Syrne's  method  (or  revival  of  Ast- 
ley  Cooper's  method)  of  performing  the 
old  operation,  as  it  has  been  already  de- 
scribed on  p.  343.  I  shall,  therefore,  pro- 
ceed to  describe  the  ligature  of  the  inter- 
nal iliac  artery. 

The  internal  iliac  should  only  be  tied 
for  aneurism  of  one  of  its  branches,  or  for 
a  wound  within  the  pelvis  in  which  pres- 
sure will  not  stop  the  bleeding.  In  this 
case,  however,  the  operation,  which  is  one 
in  itself  of  great  danger,  should  be  prac- 
tised only  after  very  careful  deliberation. 
The  artery  has  been  secured  in  order  to 
stop  hemorrhage  from  a  wound  in  the 
buttock  ;  but  the  practice  has  been  justly 
censured  by  Mr.  Guthrie.2 

1  Obs.  on  Clinical  Surgery,  1861,  pp.  365- 
173. 

2  Commentaries,  p.  270. 


The  operation  much  resembles  that 
above  described  for  placing  a  ligature  on 
the  common  iliac  (see  p.  443).  Having, 
by  the  steps  there  prescribed,  arrived  at 
the  lowest  point,  or  bifurcation,  of  the 
common  iliac  artery,  the  operator  must 
follow  down  the  internal  iliac  into  the 
pelvis,  his  ringer  being  laid  across  the  ex- 
ternal iliac  vessels,  which  majr,  if  it  be 
practicable,  be  shielded  by  a  curved 
spatula  from  all  chance  of  injury.  It  is 
desirable  to  place  the  ligature  at  a  dis- 
tance of  about  j  to  |  inch  below  the  bifur- 
cation. The  vein  lies  behind  the  artery. 
The  spot  at  which  the  ligature  is  to  be 
placed  having  been  fixed,  the  surgeon 
scratches  the  artery  free  from  its  connec- 
tions with  his  finger-nail,  and  then  pro- 
ceeds to  pass  the  ligature  ;  in  doing  which 
Mr.  Guthrie  says  that  it  is  desirable  if 
possible  to  see  the  vessel,  and  for  this 
purpose  directs  that  the  lips  of  the  wound 
be  retracted.  The  artery,  however,  lies 
at  so  great  a  depth  that  it  can  only  be 
brought  iuto  view  if  the  person  be  spare. 
Great  care  accordingly  is  required  to  avoid 
wounding  the  peritoueum,  the  ureter,  and 
the  vein  which  accompanies  the  artery. 
The  termination  also  of  the  inferior  me- 
senteric vessels  (superior  hemorrhoidal) 
may  be  injured  in  operating  on  the  artery 
j  of  the  left  side. 

The  cases  in  which  this  operation  is  re- 
quired must  be  very  rare.    Of  seven  cases 
!  contained   in   the   American  Journal   of 
Medical  Sciences  (vol.  viii.),  three  recov- 
;  ered,  and  four  died.     Mr.  Syrne's  success- 
i  ful  case  is  to  be  added  to  the  recoveries, 
!  and  a  case  by  Mr.  Atkinson  to  the  list  of 
deaths  ;'  so  that  the  operation  has  been 
sufficiently    successful  to    encourage    its 
repetition. 

[The  subject  of  ligation  of  arteries  will 

be  further  referred  to  in  Yol.  III.,  in  the 

article  on  Operative  Surgery,  and  concise 

directions  given  as  to  the  mode  of  securing 

j  each  vessel. — P.] 

Note  [to  2d  English  edition]. — The  Sections 
on  Digital  Pressure,  Manipulation,  Galvano- 
1  puncture,  Coagulating  Injections,  Arterio- 
venous Aneurism,  and  Cirsoid  Aneurism,  are 
re-edited  from  the  originals  written  by  Mr. 
Hart. 

1  Erichsen,  op.  cit.,  p.  107. 
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Anatomy    and    Histology    of    the 
Lymphatic  System. 

The  lymphatic  system  consists  of  large 
and  capillary  vessels,  interstitial  spaces  or 
juice  tracks,  lacteals,  follicles,  and  glands. 
Anatomists  have  divided  the  vessels  into 
two  sets  :  the  superficial  and  deep-seated. 
The  former  are  located  in  the  subcuta- 
neous tissue  and  accompany  the  veins  ;  in 
the  solid  viscera  they  lie  under  the  capsule, 
and  in  the  tubular  viscera  under  the  serous 
membrane.  Tlie  deep-seated  vessels  are 
fewer  in  number,  but  larger  than  the  su- 
perficial, and  accompany  the  deep-seated 
bloodvessels.  In  the  solid  viscera  they 
ramify  through  the  interior  of  the  organ 
and  emerge  at  the  hilus  ;  in  the  tubular 
viscera  they  lie  beneath  the  mucous  mem- 
brane, forming  by  free  anastomosis  a 
plexus  in  the  submucosa.  The  vessels  of 
each  set  anastomose  very  freely,  but  there 
is  rarely  any  direct  communication,  ex- 
cept in  the  viscera,  between  the  vessels  of 
the  two  sets,  but  they  frequently  connect 
with  the  same  gland.  By  their  peculiar 
manner  of  anastomosis,  plexuses  with 
large  meshes  are  formed,  so  that  an  en- 
tire set  can  be  injected,  if  several  vessels 
can  be  successfully  filled.  This  arrange- 
ment favors  the  rapid  spread  of  inflam- 
mation and  conveyance  of  noxious  mate- 
rial from  vessel  to  vessel.  As  a  rule  the 
vessels  are  uniform  in  size  from  their  be- 
ginning to  their  termination,  but  in  con- 
sequence of  the  number  and  arrangement 
of  the  valves,  they  frequently  present  a 
moniliform  appearance. 

Recklinghausen  has  more  properly  divi- 
ded the  lymph  vascular  system  into  two 
parts  :  the  first  is  the  interstitial  spaces, 
which  contain  the  fluid  immediately  after 
it  escapes  from  the  bloodvessels  and  con- 
vey it  around  the  several  elements  of  the 
tissues  ;  the  second  is  the  system  of  effer- 
ent canals — the  lymphatic  vessels  proper. 
These  efferent  canals  are  divided  into 
capillaries,  and  the  larger  vessels  which 
issuing  from  the  organs,  unite  and  form  the 
trunks.  They  agree  ordinarily  in  form, 
structure,  and  arrangement  with  the  veins. 

"The  lymph-capillaries  are  not  contin- 


uous with  the  blood-capillaries,  but  are 
arranged  in  a  network,  which  lies  in  the 
meshes  of  the  plexus  formed  by  these 
vessels,  from  which  they  are  separated  by 
intervening  tissue-elements."  (Curnow. ) 
They  are  very  numerous  in  the  skin, 
aponeuroses,  serous  and  mucous  mem- 
branes, solid  viscera,  ductless  glands,  and 
on  the  surface  of  muscles.  Their  walls 
are  composed  of  a  single  layer  of  endo- 
thelium resting  upon  elastic  tissue.  In 
their  continuity  they  present  a  sinuous 
outline,  and  are  provided  with  an  incom- 
plete valvular  arrangement. 

The  larger  vessels  have  three  coats,  a 
tunica  iulima,  consisting  of  a  layer  of 
elastic  fibres,  arranged  longitudinally, 
and  lined  by  a  single  layer  of  tessellated 
endothelium  ;  a  tunica  media,  composed 
of  muscular  and  elastic  fibres,  some  ar- 
ranged circularly,  and  a  few  longitudinal- 
ly ;  and  a  tunica  adventitia,  composed  of 
connective-tissue,  with  a  few  clastic  and 
muscular  fibres.  Their  walls  are  thinner 
than  those  of  the  arteries,  but  are,  in 
thickness,  proportionate  to  the  calibre  of 
the  vessel,  more  like  the  coats  of  the 
veins.  They  are  provided  with  numerous 
valves,  usually  semilunar  in  shape,  form- 
ed by  duplicatures  of  the  inner  coat,  and 
attached  by  their  convex  edges  to  the 
walls,  the  free  borders  being  in  the  direc- 
tion of  the  lymph-current.  Valves  are 
more  abundant  in  the  superficial  vessels 
than  in  those  between  the  muscles,  and 
are  placed  at  shorter  intervals  in  all  ves- 
sels the  nearer  they  approach  the  glands. 

The  whole  lymph  vascular  system  ter- 
minates either  in  the  right  or  left  thoracic 
duct.  The  right  duct  is  about  one  inch 
in  length,  and  does  not  exceed  a  line 
and  a  half  in  diameter  ;  it  receives  the 
lymph  from  the  right  side  of  the  head 
and  neck,  the  right  upper  extremit}-,  the 
right  lung,  the  right  side  of  the  chest,  the 
right  side  of  the  heart,  and  the  convex 
surface  of  the  liver,  and  terminates  at  or 
near  the  junction  of  the  right  subclavian 
and  right  internal  jugular  veins.  The 
left,  usually  known  as  the  Ductus  Tho- 
racicus,  conveys  the  lymph  from  the  re- 
maining parts  of  the  body,  and  the  chyle. 
It   begins   at   the    Receptaculum   Chyli, 
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which  is  usually  located  on  the  hody  of  : 
the  second  lumbar  vertebra.     Prom  this  ' 
point  it  ascends  between  the  aorta  and 
vena  azygos  major  to  the  fourth  dorsal 
vertebra,  thence  inclining  to  the  left  side, 
passes    behind   the  aorta   to   the   upper 
border  of  the  seventh  cervical  vertebra, 
and,  curving  downwards  from  this  point, 
terminates   in  the  left   subclavian   vein, 
near  the  junction  of  the  internal  jugular. 
It  passes  through   the  aortic  opening  in 
the   diaphragm."  At,  its  beginning  it  is 
four  lines  in  diameter,  diminishes  in  its 
middle  portion,  and  again  enlarges  in  the 
terminal  portion.      It  is  flexuous  in  its 
course,  varicose  in  appearance,  and  is  sup- 
plied with  many  valves,  which  are  placed 
at  shorter  intervals  in  the  upper  than  in  j 
the  lower  part.     Both  the  right  and  left  i 
duct   are   provided  with  valves  at   their 
openings  into  the  veins.     Their  walls  are 
composed  of  three  coats  :  the  inner,  con-  | 
sisting  mainly  of  a  layer  of  endothelium  ;  i 
the  middle,  of  smooth  muscular  and  trans-  ! 
verse   elastic   fibres ;    and   the   outer,   of 
connective-tissue.     In  the  outer  tunic  lie  j 
the  vasa  vasorum  and  nerves. 

The  origin  of  the  lymphatics  has  not  j 
been  definitely  settled ;  various  hypothe-  | 
ses  have  been  advanced,  but  no  one  of 
them  has  been  universally  accepted.  . 
Recklinghausen  first  demonstrated  that  ) 
lymph  circulated  in  the  connective-tissue  I 
interstices,  and  expressed  the  opinion 
that  these  spaces  were  in  open  communi- 
cation with  the  lymph-channels.  The  ! 
direct  communication  between  the  spaces 
and  tubular  channels  has  not  been  con- 
clusively demonstrated,  but  recent  inves- 
tigations seem  to  have  established  the 
fact  that  the  spaces  of  the  connective  tis- 
sue are  "  lymph  reservoirs,  and  that  the 
lymph-capillary  is  their  discharge-pipe." 
These  interstices  are  lined  by  an  endothe- 
lium presenting  the  peculiar  character- 
istics of  lymphatic  endothelium,  which  is 
constituted  of  cells  of  nearly  equal  length 
and  breadth,  with  well  marked  dentated 
borders.  Recent  observers  characterize 
all  spaces  lined  with  these  peculiar  cells 
as  lymph-chambers.  The  connective-tis- 
sue spaces  are  not  then  simple  interstices, 
but  lymph-lacunae,  differing  only  in  size 
from  the  serous  cavities.  The  interstices 
between  the  acinous  glands  of  the  duo- 
denum, those  in  the  connective-tissue  of 
the  salivary  glands,  the  spaces  between 
the  muscular  fibres  of  the  heart,  between 
the  choroid  and  sclerotic,  the  sub-arach- 
noid space,  and  the  lacunar  spaces  found 
in  the  testicle,  are  all  embraced  in  the 
category  of  lymphrchambers.  These  cells 
have  been  traced  by  Axel  Key  and  Retzius 
through  the  brain,  and  along  the  spinal 
cord  and  nerves  to  their  final  distribution. 
Lymphatic  sheaths  envelop  the  arteries 
of  the  brain  and  spinal  cord,  as  also  the 


vessels  of  the  retina,  those  in  the  interior 
of  man}'  glands  and  in  other  situations, 
"in  the  same  manner  as  the  pericardium 
envelops  the  heart,  and  the  peritoneum 
the  intestines,  aud  so  resemble  the  se- 
rous cavities  in  miniature."  (Curnow.) 
His  and  Obersteiner  claim  to  have  demon- 
strated a  communication  between  the 
epicerebral  space  and  these  perivascular 
spaces ;  and  the  latter  insists  that  there 
are  spaces  around  the  ganglion  cells  of 
•the  brain,  which  he  denominates  pericel- 
lular lymph-cavities. 

The  serous  cavities  are  now  considered 
lymph-chambers,  and  the  loose  cellular 
tissue  (Kiiss)  a  "vast  chambered  lymph- 
atic sac,  communicating  directly  with 
lymphatic  vessels, "  The  bursse  mucosae 
and  synovial  sheaths  of  tendons  are  inter- 
mediate between  the  connective  -  tissue 
interstices  and  the  serous  cavities.  Plex- 
uses of  lymphatics  lie  under  the  endothe- 
lium of  the  synovial  membranes,  but  their 
communication  with  the  synovial  cavities 
has  not  been  proven. 

Plexuses  of  lymphatics,  corresponding 
with  the  distribution  of  the  bloodvessels, 
lie  under  the  endothelium  of  the  serous 
membranes.  They  are  far  more  numer- 
ous under  the  visceral  than  under  the 
parietal  layer.  These  plexuses  are  in 
open  communication  with  the  serous  cav- 
ities through  the  stomata.  Klein1  recog- 
nizes two  kinds  of  stomata — stomata  vera 
and  stomata  spuria.  The  stomata  vera 
represent  either  the  mouths  of  vertical 
lymphatic  channels  lined  by  endothelium 
and  communicating  directly  with  the 
lumen  of  straight  lymphatic  capillaries, 
or  discontinuities  between  the  endothelial 
cells  of  the  surface  leading  into  the  super- 
ficial lymph  sinuses.  The  pseudo-stomata2 
are  the  perpendicular  processes  of  the 
branched  cells  projecting  between  the  su- 
perficial endothelium,  and  represent  the 
communication  of  the  lymph-canalicular 
system  with  the  free  surface.  Reckling- 
hausen has  demonstrated  the  connection 
of  the  lymphatics  of  the  central  tendon 
of  the  diaphragm  with  the  peritoneal  cav- 
itjr.  Dogiel  and  Schweigger-Seidel  found 
similar  openings.  Dybkowski  demon- 
strated them  in  the  pleura,  and  Skwartz- 
off  observed  them  on  the  cardiac  surface 
of  the  pericardium. 

Recklinghausen  was  the  first  to  recog- 
nize the  absorptive  function  of  the 
lymphatics  of  the  diaphragm.  Ludwig 
and  Schweigger-Seidel  amplified  these  in- 
vestigations, by  tracing  the  lymphatics  of 
the  centrum  tendineum  of  the  rabbit  to 
the  lymphatic  vessels  which  run  between 
the  tendon  bundles,  but  it  remained  for 
Klein  to  trace  the  efferent  trunks  of  those 

1  Anatomy  of  the  Lymphatic  System,  p.  49. 

2  Loc.  cit.,  pp.  53,  54. 
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distributed  upon  the  outer  and  anterior 
portion  of  each  anterior  quadrant  of  the 
diaphragm,  "  along  the  pars  costalis  of  the 
diaphragm,  uniting  on  the  posterior  sur- 
face of  the  xiphoid  cartilage  on  each  side, 
in  one  or  two  larger  vessels,"  which  run 
along  with  the  mammary  vessels  towards 
the  sternal  gland,  "  receiving  along  their 
course  those  lymphatics  that  come  from 
the   intercostal  spaces."     "The  efferent 
trunk  from  the  posterior  quadrants  is  sin- 
gle on  each  side,"  and  running  towards 
the  median  line  opens  into  the  thoracic 
duct  near  where  it  emerges  from  the  dia- 
phragm.    These  efferent  trunks  commu- 
nicate by  anastomoses,  and  are  formed  of 
vessels  having  valves,  which  receive  the 
superficial  straight  capillaries  which  lie  in 
the  pleural  serosa  and  the  deep  straight 
capillaries  which  lie  in  the  tendinous  tis- 
sue of  the  diaphragm.      Both  kinds  of 
straight    capillaries    communicate    with 
each  other   at  their  crossings,   the  deep 
straight  capillaries  forming  the  vessels  of 
communication    between  the   superficial 
straight    capillaries    and   the   lymphatic 
trunks  that  lie  in  the  pleural  serosa.    Lud- 
wig  and  Schweigger-Seidel   attribute   to 
these  straight  lymphatics  the  function  of 
absorption,  and  maintain  that  during  the 
inspiratory  position  of  the  diaphragm  they 
are  widely  dilated,    whereas   during  the 
expiratory  act  they  are  compressed.  Con- 
sequently,   adds    Klein,    the   respiratory 
movements  of  the  diaphragm  act  like  a 
pump   on   its  lymphatics.     The  straight 
lymphatics  constitute  the  vessels  of  com- 
munication between  the  efferent  vessels  of 
the  anterior  and  posterior  quadrants  ;  thus 
the  lymphatics  of  the  diaphragm  are  dis- 
charged in  two  directions,  one  freely  into 
the  thoracic  duct,   the  other  less  freely 
towards  the  sternal  gland.     Klein  insists, 
furthermore,  that  the  straight  capillaries 
communicate  freely,  through  the  stomata, 
with  the  peritoneal  cavity  ;  consequently 
the  mechanism  represents  a  pump  with 
two    cylinders,     acting    simultaneously, 
"one  corresponding  to  the  pleural  vessels 
of  the  anterior,  the  other  to  those  of  the 
posterior  quadrants,  while  the  pipe  con- 
necting the  two  cylinders  is  represented 
by  the  straight  capillaries,  and  the  piston 
tube  by  the  vertical  (stomata)  lymphatic 
canals." 

The  lymphatics  of  the  pleura  pulmonis 
present  a  similar  pump-like  arrangement, 
the  movements  of  which  are  consenta- 
neous with  the  respiratory  movements  of 
the  lungs.  Klein  (Anatomy  of  the  Lym- 
phatics of  the  Lung)  has  demonstrated  a 
muscular  coat  of  the  pulmonary  pleura, 
lying  beneath  the  proper  connective-tissue 
matrix,  and  arranged  in  bundles,  with 
interfascicular  meshes  which  communi- 
cate with  the  lymphatic  vessels  distrib- 
uted  on   the    pleural  surface    and  with 


those  running  through  the  ligaments  of 
the  lungs  towards  the  bronchial  glands, 
llrnce  these  spaces  are  in  open  continuity 
with  the  pleural  cavity  and  with  the 
lymph  channels  running  towards  the 
trunkal  vessels.  This  muscular  coat  is 
found  most  abundant  on  those  parts  of  the 
lung  which  participate  most  prominently 
in  the  respiratOL-y  movements.  It  must 
therefore  follow  that  during  expiration 
the  contents  of  the  meshes  and  vessels 
must  be  emptied  towards  the  thoracic 
duct,  and  during  inspiration  they  refill. 
The  pleural  lymphatics  are  intimately 
concerned  in  the  absorption  of  effusions 
into  the  pleural  cavity  ;  in  fact,  it  is  only 
through  these  channels  that  the  effused 
thud  can  be  returned  to  the  blood  vascular 
system.  Hence  the  importance  of  pre- 
serving and  restoring  the  normal  move- 
ment of  pulmonary  expansion  and  con- 
traction, to  re-adjust,  when  disturbed,  the 
regular  movements  of  the  pump-like  ac- 
tion of  the  lymph- vessels,  and  thus  to 
promote  and  expedite  the  process  of 
absorption  of  pleural  effusions.  The  utility 
of  abstraction  of  the  fluid  by  aspiration, 
in  whole  or  in  part,  does  not  consist  ex- 
clusively in  the  mere  evacuation  of  the 
liquid,  but  also  in  the  removal  of  the  im- 
pediment to  the  free  and  regular  expan- 
sion and  contraction  of  the  lungs,  and  in 
the  restoration  of  the  absorptive  function 
of  the  pleural  lymphatics.  Thoracentesis 
is  then  not  merely  a  surgical  expedient  to 
obviate  impending  suffocation,  but  a  val- 
uable adjuvant  to  the  proper  therapeutic 
management  of  cases  of  pleural  effusion, 
and  obviously  should  not  be  deferred  until 
the  cavity  is  replete  with  the  accumula- 
tion. The  absorptive  function  of  the 
lymphatics  of  the  peritoneum  has  also 
been  frequently  exhibited.  This  function 
is  sometimes,  in  cases  of  excessive  accu- 
mulations of  ascitic  fluid,  entirely  arrested, 
and  can  only  be  restored  by  the  partial 
removal  of  the  pressure  by  purgation  or 
evacuation  by  paracentesis. 

The  lymph  follicles  consist  of  a  reticu- 
lum formed  into  a  close  network,  in  the 
meshes  of  which  are  many  nucleated  cor- 
puscles. They  are  very  vascular^  the 
blood  capillaries  being  arranged  in  a  wide 
meshed  plexus.  These  follicles  are  found 
in  the  lower  third  of  the  tongue,  in  the 
tonsils  (Curnow),  the  walls  of  the  pha- 
rynx and  oesophagus,  the  solitary  glands 
of  the  stomach  and  intestines,  and  in  the 
Peyerian  patches  ;  in  the  conjunctiva?,  in 
the  mucous  membranes  of  the  Eustachian 
tubes,  larynx,  trachea,  and  in  the  Mal- 
pighian  bodies  of  the  spleen,  and  sub- 
stance of  the  thymus." 

The  lymphatic  glands  are  small,  solid 
bodies,  varying  in  size  from  a  hemp-seed 
to  that  of  an  almond,  are  of  a  round  or 
oval  form,  and  situated  in  the  course  of 
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the  lymphatic  and  lacteal  vessels.  They 
are  found  in  great  numbers  in  the  mesen- 
tery, in  the  mediastina,  and  along  the 
larger  bloodvessels  in  the  abdomen.  The 
variability  in  the  structure  of  tbe  lym- 
phatic system  is  especially  manifest  in  the 
glandular  bodies. 

The  gland  substance  consists  of  a  corti- 
cal and  medullary  portion.  It  is  composed 
of  follicular  tissue,  trabecular  and  lymph 
tracts.  The  trabecular  are  prolongations 
of  the  gland  sheath,  and  continuous  with 
the  connective  tissue  of  the  hilus.  In  the 
peripheral  portion  they  are  more  widely 
separated  than  in  the  central,  and,  in  con- 
junction with  the  sheath,  form  alveolar- 
like  spaces,  uninvested,  towards  the  hilus. 
As  the  centre  is  approached  the  trabecular 
approximate  more  elosel}-,  thus  diminish- 
iug  the  invested  spaces,  and  communicate 
more  freeby.  The  follicular  tissue  is 
usually  formed  into  cord-like  masses,  and 
consists  of  a  reticulum  inclosing  lymph 
corpuscles.  The  corticalhy  situated  por- 
tions are  simply  club-shaped  dilatations  of 
the  medullary  substance,  differing  from 
the  latter  in  being  more  compact,  with 
fewer  and  smaller  lymph  spaces.  In  the 
medullary  substance  the  cells  are  densely 
packed,  more  distinctly  tixed,  and  not 
easily  washed  out  with  the  natural  lymph 
current. 

ISTo  doubt  exists  in  regard  to  a  channel 
of  communication  between  the  afferent 
and  efferent  vessels,  though  not  by  dis- 
tinctly formed  tubular  vessels,  but  through 
a  complex  system  of  lymph  paths,  which 
communicate  more  directly  and  distinctly 
with  the  afferent  than  with  the  efferent 
vessels.  The  afferent  vessels  are  dis- 
tributed on  the  surface  of  the  gland,  and 
open  into  lymph  sinuses,  formed  on  the 
superficies  of  the  alveolar  trunks  by  the 
spaces  between  the  follicular  framework 
and  the  trabecular  system.  The  rootlets 
of  the  vasa  efterentia  are  moniliform,  and 
communicate  very  freely,  forming  a  cav- 
ernous structure,  the  separate  vessels  of 
which  are  very  short  and  are  supposed  to 
connect  with  the  lymph  paths  of  the  med- 
ullary substance.  Recklinghausen  de- 
scribes the  relations  of  the  several  parts, 
b}r  supposing  a  "  rete  mirabile  to  be 
introduced  between  them,  the  several 
branches  of  which  suddenly  diverge  from 
the  extremity  of  the  afferent  vessel,  and 
then  proceed  to  divide  and  sub-divide,  be- 
coming consequently  more  attenuated. 
These  finer  branches  perforate  the  inter- 
vening layers  of  tissue  in  all  directions, 
freely  anastomosing  with  one  another, 
and  finally  suddenly  reunite  in  the  ex- 
tremity of  the  continuous  and  tubular 
efferent  vessel.  The  follicular  substance 
is  chiefly  developed  in  the  dilatations  near 
the  point  at  which  the  vasa  efterentia  are 
attached,  and  from   this  point  becomes 


gradually  more  and  more  attenuated,  till 
it  loses  itself  on  the  lymph  path  at  the 
borders  of  the  medullary  substance." 

The  bloodvessels,  are,  properly  speak- 
ing, only  distributed  in  the  follicular 
cords;  they  alone  contain  any  capillary 
network.  The  larger  bloodvessels,  pro- 
ceeding from  the  trabecular,  traverse  the 
lymph*  spaces  of  the  trabecular  system,  to 
reach  the  follicular  masses. 

An  important  anatomical  characteristic 
of  the  lymphatic  system  is  presented  in 
the  relation  which  the  glands  bear  to  the 
vessels.  Every  lymphatic  vessel  passes 
through  a  lymphatic  gland,  and  '  many 
through  two,  before  reaching  the  trunks. 
The  lymph  vessels,  before  penetrating 
the  peripheric  fascia  of  a  gland,  divide 
into  a  number  of  smaller  vessels,  which 
are  distributed  upon  the  surface  of  the 
cortical  portion,  and  empty  directly  into 
the  superficial  lymph  sinuses ;  and  from 
each  gland  emerge  a  number  of  vessels, 
fewer  in  number  but  larger  in  size  than 
the  afferent  vessels.  The  lymph  is  poured 
through  the  afferent  vessels  into  the 
lymph  spaces  of  the  cortical  alveoli, 
thence  into  the  channels  of  the  medullary 
substance,  and  escapes  enriched  in  cor- 
puscular elements  into  the  efferent  tubes. 
The  current  of  a  fluid  passing  through 
such  a  complex  structure  must  necessarily 
be  retarded.  Soemmerring  recognized  the 
fact  that  the  lesser  number  of  efferent 
vessels,  without  aggregate  increase  of 
comparative  calibre,  did  not  compensate 
for  the  retardation  of  the  current  of  the 
lymph  in  consequence  of  the  obstruction 
presented  by  the  structure  of  the  glands. 
Thus,  independently  of  the  physiological 
function,  the  glands  subserve  an  import- 
ant office  in  regulating  the  flow  of  the 
lymph  towards  the  central  trunks;  for  as 
the  system  of  lymphatic  vessels  is  con- 
stantly diminishing  in  number  and  com- 
parative capacity,  until  finally  the  whole 
is  collected  into  two  great  trunks,  it  would 
follow  that  the  impetus  of  an  unimpeded 
current  through  unobstructed  and  less- 
ened channels,  would  increase  in  a  ratio 
proportionate  to  the  pressure  force  of  the 
accumulated  fluid.  The  glands  interrupt 
the  continuity  of  the  current,  and  con- 
sume or  prevent  this  augmented  velocity. 

This  relation  of  the  glands  to  the  lymph 
current  is,  moreover,  especially  interest- 
ing in  its  pathological  significance.  What- 
ever enters  the  lymph  may,  if  small 
enough,  pass  through  the  gland  and  be 
swept  along  with  the  current;  but  the 
structure  of  the  gland  is,  in  a  mechanical 
sense,  a  "filtering  apparatus,"  interrupt- 
ing the  free  current  of  the  fluid,  and  re- 
taining the  coarser  particles.  The  lymph, 
in  passing  through  the  gland,  derives  con- 
stituents  which  it  did  not  previously  pos- 
sess,   and    the    structure    of   the    gland 
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which  enables  it  to  filter  .and  retain  cer- 
tain elements  subserves  the  purpose  of 
protecting,  at  least  for  a  time,  the  body 
from  hurtful  material,  and  may  event- 
ually convert  it  (Virchow)  into  a  new 
source  of  infection.  This  fact  is  exem- 
plified in  the  history  of  every  malignant 
growth. 

Perhaps  the  most  interesting  considera- 
tion connected  with  this  relation  of  the 
lymph  glands  to  the  fluid  passing  through 
them  is  presented  by  the  anatomical  ar- 
rangement of  the  chyle  vessels  and  the 
mesenteric  glands.  The  lacteals,  com- 
mencing as  the  central  efferent  vessels  of 
the  intestinal  villi,  pass  between  the  folds 
of  the  mesentery,  through  several  tiers  of 
mesenteric  glands,  and,  uniting  into  one 
or  more  trunks,  terminate  in  the  recep- 
taculum  chyli.  Through  these  vessels 
the  chyle  flows.  During  digestion  they 
are  full  of  chyle,  and  during  the  intervals 
of  digestion  they  convey  lymph. 

A  thorough  knowledge  of  the  topo- 
graphical anatomy  of  the  lymphatic  sys- 
tem is  essential  to  fully  comprehend  the 
circulation  of  the  lymph,  and  to  under- 
stand the  relation  of  the  different  parts  to 
many  diseases  and  injuries,  but  such  a 
general  description  could  not  be  properly 
introduced  here.  Only  such  references 
will  be  made,  under  their  appropriate 
headings,  as  may  be  necessary. 


Anomalies,  Diseases,  and  Injuries 
of  the  Thoracic  Duct. 

Anomalies. — The  thoracic  duct  is  sub- 
ject to  many  vices  of  formation.  It  may 
commence  higher  or  lower  in  the  abdo- 
men, consist  of  one  or  more  branches, 
divide  at  one  or  at  several  points  between 
its  origin  and  terminus,  which  divisions 
may  again  unite  into  a  single  trunk,  or 
each  branch  may  empty  separately  either 
into  the  left  or  right  subclavian  vein,  or  at 
some  unusual  point.  Instances  of  very 
many  and  very  remarkable  deviations  in 
structure,  form,  course,  size,  and  termi- 
nation, are  to  be  found  in  the  literature 
of  the  subject.  Barthoiinus,  in  1G86,  and 
Walther,  in  1731,  recorded  cases  of  bipar- 
tite ducts;  Haller  saw  two  instances;  and 
Soemmerring  twice  found  it  completely 
double,  in  one  case  both  terminating  on 
the  left  side,  one  emptying  into  the  jugu- 
lar, and  the  other  into  the  subclavian 
vein;  in  the  other  case  a  duct  terminated 
on  each  side  in  the  subclavian  vein. 
Hewson  describes  a  case  Avhere  each 
branch  possessed  a  separate  entrance  into 
the  subclavian  veins,  and  in  the  Monro 
anatomical  collection  is  a  specimen  show- 
ing a  division  of  the  duct  into  two  large 
branches,  one  ascending  on  each  side  of 
the  aorta,  and  again  uniting  into  a  com- 


mon trunk  near  the  opening  into  the  vein. 
Cruikshank  refers  to  a  similar  case,  and 
to  instances  of  double  and  triple  ducts, 
of  transposition  to  the  opposite  side,  and 
of  various  other  irregularities  in  the 
course  and  connections  of  the  main  trunk. 
Wium,  Heuermann,  Velse,  Pecquet, 
Lower,  and  lloliinck  have  seen  the  duct 
terminate  on  the  left  side  by  two  or  three 
branches;  and  Otto  refers  to  a  wax  model 
of  a  similar  case  in  the  anatomical  mu- 
seum at  Upsal. 

Of  twenty-four  cases  examined  by  Ver- 
neuil,  in  three  it  had  double,  and  in  two 
triple  terminations.  Lachanchie  reports 
a  case  of  division  into  four  branches,  and 
Patruban  saw  two  divisions  form  a  ring 
around  the  subclavian  vein.  Verueuil 
saw  it  terminate  by  eight  branches,  two 
opening  into  the  left  subclavian,  two  into 
the  right,  two  into  the  left  jugular,  one 
into  the  external  jugular,  and  one  into  the 
vertebral  vein.  Albinus  and  Wutzer  saw 
it  terminate  entirely  in  the  vena  azygos  ; 
and  others  have  recorded  cases  in  which 
branches  were  seen  emptying  into  that 
vein.  Otto  has  seen  it  thrust  out  of  its 
place  by  exostosis,  and,  in  a  single  case,  by 
the  inferior  cava  passing  behind  it  and  the 
aorta.  Others  have  recorded  instances  of 
its  displacement  and  occlusion  by  aneu- 
rismal  and  glandular  tumors.  Turner 
has  reported  two  cases  of  complete  oblite- 
ration of  the  duct,  caused  by  the  pressure 
of  aneurism  of  the  aorta;  in  one  case  the 
duct  was  wanting  from  the  second  to  the 
fifth  dorsal  vertebra,  and  in  the  other  case 
it  was  obliterated  opposite  the  eighth  dor- 
sal vertebra.  In  neither  case  could  an 
injection  be  forced  past  the  points  indi- 
cated. Morgagni  quotes  a  case  from 
Valsalva,  and  another  from  Santorini,  in 
both  of  which  the  duct  was  occluded  by 
an  aortic  aneurism.  In  Valsalva's  case, 
the  aorta,  "  from  the  heart  to  the  dia- 
phragm," was  dilated  into  an  enormous 
aneurism.  Bennett  and  Laennec  each 
report  a  case.  Narrowing  or  occlusion 
has  also  been  caused  by  tuberculous  and 
cancerous  growths,  by  thrombi,  by  the 
pressure  of  tumors,  and  by  cicatrices. 
Turner  refers  to  a  case  in  which  was 
found  in  the  "usual  position  of  the  tho- 
racic duct  a  mere  thread  of  cellular  tissue, 
whilst  on  the  left  side  of  the  aorta  a  duct 
passed  upwards  to  the  great  veins  on  the 
left  side."  Sometimes  the  duct  is  greatly 
enlarged  at  its  termination.  Todd  has 
observed  several  instances  in  which  it  "was 
so  considerable  as  to  present  the  appear- 
ance of  an  aneurysmal  enlargement. 
IsTuhn  observed  two  instances  where  lym- 
phatics opened  into  the  renal  veins,  and 
a  third  where  two  large  branches  commu- 
nicated with  the  vena  cava  inferior. 

Matthew  Baillie  refers  to  an  instance  in 
which   the   thoracic   duct  was  nearly  as 
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large  as  the  subclavian  vein,  "but  noth- 
ing could  be  detected  in  the  neighboring 
parts  capable  of  accounting  for  it.  There 
was  no  obstruction  at  the  entrance  of  the 
duct  into  the  venous  system;"  and,  in  a 
letter  to  John  Hunter,  communicating  an 
account  of  a  remarkable  transposition  of 
the  viscera,  he  says,"  the  thoracic  duct  was 
seen  in  the  middle  between  the  descend- 
ing aorta  and  vena  azygos,  in  some  places 
forming  a  plexus  of  several  branches,  in 
another  dividing  itself  into  two  branches, 
which  afterwards  reunited  in  a  common 
trunk,  and  at  length  climbing  up  to  ter- 
minate in  the  angle  behind  the  jugular 
and  subclavian  veins  on  the  right  side  of 
the  body." 


]STelaton  remarks  that  the  thoracic  duct, 
more  frequently  than  any  other  part  of  the 
lymphatic  system,  is  the  seat  of  varicose 
dilatation,  but  Andral  fils,  in  three  hun- 
dred dissections,  found  it  affected  in  only 
five  cases.  A  number  of  such  cases  have 
been  reported,  but  comparatively  few  in 
which  the  dilatation  was  unconnected 
with  vices  of  texture.  The  very  remark- 
able case  of  Amussat,  in  which  the  ectasis 
involved  the  thoracic  duct  even  to  its  ter- 
mination, was  regarded  by  Carswell  as  a 
congenital  malformation.  Such  was  pro- 
bably the  nature  of  the  following  case  of 
extraordinary  enlargement  of  the  thoracic 
duct,  reported  by  Cruikshank.  (See  fig. 
334. ) 


Fig.  334 


"  The  large  duct  will  almost  exceed  belief. 
It  is  exactly,  however,  as  found  in  the  human 
body. 

"It  is  seen  in  sitti,  with  the  more  imme- 
diately surrounding  parts. 

"The  spine  is  cleared  by  dissection  and 
dried,  in  consequence  of  which  the  interver- 
tebral substances  are  shrunk,  perhaps  to  one- 
twelfth  of  their  original  thickness. 

"The  aorta,  vena  azygos,  and  lower  portion 
of  the  left  internal  jugular  vein,  with  that 
portion  of  the  left  subclavian  vein  which 
forms  a  right  angle  with  it,  are  seen  as  half 
distended  with  coarse  injection,  and  dried. 

"The  thoracic  duct  is  seen  under  the  same 
circumstances  as  little  more  than  half  dis- 
tended with  the  injection. 

"The  man  appeared  to  be  forty  years  old. 
We  know  nothing  of  his  history.  There  was 
no  obstruction  in  the  left  jugular  or  subclavian 
veins,  neither  were  they  enlarged  ;  there  was 
no  obstruction  in  the  heart  or  lungs  ;  no  un- 
common swelling  in  any  of  the  neighboring 
parts  compressed  the  duct.  The  great  trunks 
of  the  absorbents  accompanying  the  large 
arteries  in  the  extremities  were,  in  proportion, 
large,  but  the  cutaneous  absorbents  were  not 
larger  than  usual." 

Cruikshank  states  that  he  had  seen  the 
thoracic  duct  "as  large  as  the  cai'otid  ar- 
tery of  an  adult,  or  the  barrel  of  an  ordi- 


nary writing  pen,"  and  also  refers  to  a 
preparation  in  the  collection  in  Windmill 
Street,  "in  which  an  injection  thrown 
into  the  umbilical  vein  of  a  child  passed 
directly  into  the  thoracic  duet." 

Yices  of  texture,  in  the  lymphatic  sys- 
tem, are  not  unlike  those  found  in  the 
veins,  and  a  number  of  cases  have  been 
recorded  in  which  the  thoracic  duct  was 
found  diseased. 


Diseases  of  the  Thoracic  Duct. 

In  1789,  Cooper  observed  in  the  cadaver 
of  a  person,  believed  to  have  died  of 
phthisis  pulmonalis,  the  thoracic  duct 
completely  occluded  at  three  points  (A,  B, 
and  C,  fig.  335)  by  thickening  and  immo- 
bility of  the  valves.  In  a  second  case,  he 
found  the  duct  occluded  at  two  points  by 
fungous  growths  (E  and  r,  fig.  336).  In 
this  case  the  chyle  was  conveyed  by  an 
anastomosing  branch  (d)  which  passed 
above  the  obstructions  and  terminated  in 
the  thoracic  duct. 

The  following  case,  also  reported  by 
Cooper,  illustrates  the  pathological  con- 
nection of  disease  of  the  duct  with  disease 
beginning  in  remote  parts  of  the   fyrn- 
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phatic  system,  and  the  conservative  effort 
of  nature  to  avert  danger,  by  the  estab- 
lishment of  anastomotic  connections  with 
the  venous  system. 

"A  laboring  man,  aged  22,  was  admitted  to 
the  hospital  January,  1795,  with  enlarged 
testicle,  abdominal  tumor,  and  enlarged  ab- 
sorbent vessels  and  glands.  The  swelling  of 
the  testis  began  five  months,  and  the  abdo- 
minal tumor,  situated  to  the  right  of  the 
navel,  was  observed  seven  weeks,  prior  to  his 
admission.  At  this  time  the  testis  had  at- 
tained considerable  size,  but  preserved  its 
natural  figure,  being  flattened  on  its  sides, 
and  round  on  its  forepart ;  it  felt  pulpy,  yet 
not  fluctuating  ;  the  spermatic  cord  was  some- 
what enlarged.  The  tumor  in  the  abdomen, 
small  when  first  observed,  was  now  four 
inches  in  diameter,  and  occasioned  very  con- 
siderable pain.     His  general  health  was  good. 


Fig.  335. 


Fig. 


Fig.  337. 
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"  Two  weeks  after  admission  lie  complained 
of  great  pain  in  the  abdomen,  extending  in  a 
line  from  the  testis  to  the  tumor,  and  lost 
strength  very  rapidly.  His  pulse  became 
quick  and  feeble ;  he  had  continued  thirst ; 
great  restlessness  ;  his  appetite  failed  ;  and  his 
bowels  became  irregular,  sometimes  costive, 
at  others  very  loose  ;  he  suffered  from  disten- 
sion in,  the  upper  part  of  the  abdomen,  after 
taking  a  small  quantity  of  food,  which  con- 
tinued for  several  hours. 

"  The  patient  continued  to  grow  worse  ;  the 
pain  increased   in   intensity,   extended  from 


the  tumor  to  the  testis,  along  the  spermatic 
cord  and  down  the  thigh.  Exhausted  by 
vomiting  and  diarrhoea,  he  died  Feb.  14, 
1795." 

Autopsy. — The  testis  was  a  "  a  pulpy  mass, 
composed  of  broken-down  coagulablo  lymph 
and  of  a  blood-colored  serum. 

"  The  absorbents  of  the  spermatic  cord  were 
considerably  enlarged  ;  their  coats  thickened  ; 
valves  diseased,  impervious,  and  containing 
matter  similar  to  that  found  in  the  testis, 
which  adhered  firmly  to  their  internal  coats. 

"The  small  glands  in  the  loins,  which  re- 
ceive the  absorbents  of  the  testis  and  cord, 
by  their  enlargement  and  union,  formed  a 
tumor  on  the  lumbar  vertebra?,  weighing  nine 
and  a  half  pounds.  This  tumor  forced  the 
duodenum  and  pancreas  forward,  and  com- 
pressed them  between  it  and  the  abdominal 
parietes.  The  tumor  exhibited  a  similar  ap- 
pearance to  the  testis. 

"The  thoracic  duct  was  much  altered;  its 
coats  were  thickened  and  opaque,  and  it  was 
much  rounder  than  usual,  bearing  more  re- 
semblance to  a  nerve  than  to  the  principal 
trunk  of  the  absorbent  system.  The  reeep- 
taculum  chyli  was  filled  with  matter- of  the 
same  kind  as  that  found  in  the  tumor,  in  the 
absorbents  of  the  spermatic  cord,  and  in  the 
body  of  the  testis.  .  .  .  The  thoracic  duct 
had  undergone  a  similar  change,  and  was 
impervious  (see  ic,  fig.  337).  Opposite  the 
curvature  of  the  aorta  the  duct  was  lost  in  a 
large  swelling  (l),  which  differed  only  in 
bulk  from  the  abdominal  tumor.''  (Fig.  337 
■ — j,  receptaculum  chyli ;  k,  thoracic  duct ;  m, 
the  duct  emerging  from  the  tumor  ;  x,  aorta.) 

Cooper  expresses  the  opinion  that  the 
disease  was  cancerous.  To  ascertain  the 
course  of  the  chyle,  he  injected  mercury 
into  an  absorbent  of  the  loins,  which 
passed  as  far  as  the  receptaculum,  then 
"ran  through  several  vessels  behind  the 
aorta  into  a  large  trunk  (k)  which  passed 
the  whole  length  of  the  chest  on  the  left 
side  of  the  spine,"  to  the  first  dorsal  ver- 
tebra and  then  entered  the  thoracic  duct 
above  the  tumor. 

Cooper  supplies  the  following  illustration 
(fig.  338),  showing  an  obstruction  of  the 
thoracic  duct  by  disease  (l),  and  the  forma- 
tion of  a  new  duct  (n)  which  communicated 
with  the  proper  duct  (at  o),  thus  restoring 
the  connection  between  the  receptaculum  and 
the  subclavian  vein. 

M.  Andral  fils  found,  in  the  body  of  a 
phthisical  patient,  the  thoracic  duct  from  the 
diaphragm  up  to  the  body  of  the  fifth  dorsal 
vertebra  dilated  into  a  sac  and  filled  with 
pus.  That  portion  corresponding  with  the 
bodies  of  the  third,  fourth,  and  fifth  vertebras 
was  transformed  into  a  fibrous  cord.  The 
communication  was  preserved  by  an  anasto- 
mosing branch  similar  to  that  represented  in 
fig.  336.  In  another  case,  after  death  from 
chronic  nephritis,  he  found  the  thoracic  por- 
tion of  the  duct  filled  with  pus,  with  inflam- 
mation of  its  coats.     The  right  kidney  was 
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"transformed  into  many  pouches  filled  with 
pus."  In  a  hoy  of  11,  who  had  died  of  croup, 
with  pleuro-pneumonia  and  gastritis,  he  found 
the  walls  of  the  duct  thickened  and  more 
friahle  than  normal ;  the  lumen  contained  but 
little  transparent  serum — its  lining  membrane 
was  markedly  iniianied.  The  glands  along 
the  duct  and  those  about  the  receptaculum 
were  tuberculous.  He  has  also  reported  the 
case  of  a  woman  who  died  of  abscess  in  the 
broad  ligament  and  peritonitis,  in  which  he 
found  vessels  communicating  with  the  duct, 
filled  with  pus,  and  in  another  instance  the 
canal  was  distended  with  a  "white,  friable, 
concrete  substance,  resembling  tuberculous 
matter."  In  a  sixth  case  he  observed  the 
duct  enlarged  to  the  size  of  a  "writing-pen" 
from  the  pillars  of  the  diaphragm  to  its  out- 
let, and  distended  with  a  purulent  fluid.  In 
the  latter  case  the  intima  was  red,  thickened, 
and  easily  detached.  Abscesses  in  the  broad 
ligament  and  iliac  fossae  were  also  present. 

Fig.  338. 


A,  aorta.  B,  vena  azygos.  C,  thoracic  duct.  F, 
right  absorbent  trunk.  G,  right  subclavian  vein.  H, 
left  subclavian  vein.  I,  I,  jugular  veins.  K,  superior 
cava.  L,  tumor  on  duct.  JSr,  new  thoracic  duct.  0, 
entrance  of  new  duct  into  the  duct  proper. 


G-endrin  saw,  in  a  woman  who  had  died  of 
peritonitis,  the  receptaculum  chyli  distended 
"with  white,  consistent  pus."  Its  walls  were 
red  and  friable.  The  thoracic  canal  through- 
out its  entire  course  contained  pus,  and  its 
internal  surface  was  studded  with  plastic 
concretions  adherent  to  its  wall. 

Velpeau  found  pus  in  the  duct  of  a  woman 


who  had  died  of  puerperal  fever,  with  abscess 
in  the  ovary  and  broad  ligament. 

Cruveilhier  and  Andral  report  cases  in 
which  cancerous  matter  and  pus  were  found 
in  the  thoracic  canal  in  cases  of  uterine  sar- 
coma. Tonelle  records  a  case  of  puerperal 
metritis  in  which  the  lymphatics  of  the  abdo- 
men were  distended  and  of  a  milky  color  ;  the 
thoracic  duct  was  enlarged  and  filled  with 
pus.  Joseph  Lieutard  reports  a  case  in  which 
the  duct  and  receptaculum  were  gangrenous. 

Graves  and  Stokes  report  the  case  of  Anne 
Norris,  who  was  seized  with  a  rigor,  followed 
by  fever  for  several  days,  accompanied  with  a 
painful  swelling  in  the  left  iliac  fossa,  which 
was  mistaken  for  fecal  accumulation.  After 
several  days  the  fever  subsided,  and  she  re- 
turned to  her  usual  occupation,  but  was  again 
seized  with  a  rigor,  followed  by  pains  in  the 
trunk,  extremities,  and  lumbar  region.  The 
tumor  was  more  painful  and  enlarged.  She 
died  on  the  second  day  after  admission  to  the 
hospital. 

"Autopsy. — Not  emaciated.  Sigmoid  flexure 
displaced  by  the  tumor,  which  was  caused  by 
an  abscess  in  the  psoas  muscle,  extending 
from  below  Poupart's  ligament  to  the  last  dor- 
sal vertebra.  The  abscess  contained  healthy 
pus.  The  internal  sac  was  quite  smooth,  and 
exhibited  towards  its  inferior-posterior  portion 
five  or  six  orifices  of  the  diameter  of  peas, 
funnel-shaped,  and  connected  with  the  sac. 
They  terminated  in  organized  tubes,  which 
led  to  a  mass  of  diseased  glands  that  lay  on 
the  brim  of  the  pelvis.  .  .  .  The  vessels 
between  the  glands  and  the  abscess  were  filled 
with  pus,  and  the  glands  were  distended  with 
matter,  in  some,  still  fluid,  but  thicker  than 
pus  ;  in  many  it  was  converted  into  a  soft, 
cheesy  mass.  From  these  glands  ascended  a 
chain  of  lymphatics  communicating  with  the 
thoracic  duct,  and  containing  solid  matter  re- 
sembling tubercles.  The  thoracic  duct  was 
distended  to  the  size  of  the  middle  finger, 
felt  hard  and  nodulated,  and  contained  simi- 
lar matter,  harder,  and  mixed  with  a  large 
proportion  of  a  calcareous  substance.  The 
uterus  was  filled  with  caseous  matter ;  the  oth- 
er abdominal  and  thoracic  viscera  healthy." 

Worms  reports  a  case  of  inflammation  of  the 
thoracic  duct  in  a  man  aged  48,  whose  health 
had  been  broken  by  arduous  military  service. 
After  a  chill,  with  sore  throat  and  fever,  he 
was  seized  with  violent  pain  deep  in  the 
belly,  which  radiated  to  the  sides,  accom- 
panied by  malaise,  sleeplessness,  and  high 
fever.  These  symptoms  moderated,  and  were 
followed  by  acute  pains  in  the  muscles  of  the 
left  forearm,  thighs,  and  calves.  Power  was 
completely  lost  in  the  left  arm.  The  abdo- 
minal pains  recurred  with  augmented  in- 
tensity ;  his  face  denoted  great  suffering ; 
complexion  became  icteric ;  tongue  coated ; 
and  sordes  collected  about  the  teeth.  Skin 
was  dry  ;  pulse  hard,  not  above  80 ;  scle- 
roticae  became  yellow ;  belly  tense  and  tym- 
panitic, but  painless  on  pressure.  Intelli- 
gence remained  unimpaired.  Circumscribed 
swellings  formed  on  the  posterior  surface  of 
the  left  arm  and  on  the  forearm,  and  the 
superficial  veins  became  distended,  painful, 
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and  felt  like  cords  ;  the  blood  could  not  be 
pressed  out  of  them  towards  the  heart.  The 
left  subclavian  vein,  in  its  axillary  extremity, 
became  hard  and  rolled  under  the  linger  like 
a  cord. 

"Autopsy. — Whole  body,  except  left  arm, 
intensely  yellow.  Veins  of  the  left  arm  dis- 
tended, surface  ecchymotic,  skin  thickened, 
aponeurosis  thickened,  but  no  pus  in  its 
meshes.  All  the  tissues  of  the  arm  stained 
deeply  yellow.  Blood  in  the  veins  viscid, 
decolorized,  looking  like  bile.  The  lumen  of 
the  cephalic  and  basilic  veins  irregularly 
filled  ;  at  some  places  empty.  The  left  sub- 
clavian was  doubled  in  size,  and  completely 
obstructed  at  its  junction  with  the  internal 
jugular  with  a  yellow,  hard,  slightly  adherent, 
organized  mass,  which  extended  six  centi- 
metres toward  the  axilla,  and  sent  a  pro- 
longation into  the  jugular.  The  veins  from 
the  junction  to  the  heart  were  filled  with 
partially  clotted  blood,  and  a  fibrinous  clot 
occupied,  the  cavities  of  the  right  auricle  and 
ventricle,  which  also  extended  for  some  dis- 
tance into  the  pulmonary  artery.  Heart 
normal ;  lungs  congested  interiorly  and  poste- 
riorly. Solitary  intestinal  glands  deeply 
ulcerated ;  spleen  enlarged,  softened ;  liver 
normal ;  portal  vein  filled  with  blood.  Tho- 
racic duct  obliterated  at  its  outlet  by  a  mass 
pressing  upon  its  descending  portion.  The 
remaining  portion  was  dilated  to  the  size  of 
a  crow's  quill,  and  gorged  with  pus.  Its 
walls  were  thickened  and  opaque ;  the  in- 
ternal surface  softened,  velvety,  ecchymotic, 
and  without  epithelium.  Receptaculum  en- 
larged, filled  with  pus ;  its  walls  were  in  a 
condition  similar  to  those  of  the  duct.  Me- 
senteric glands  enlarged.  Supra-renal  cap- 
sules disorganized,  and  seeming  to  be  con- 
nected with  the  reservoir  of  Pecquet  by  lym- 
phatics, filled  with  a  purulent  fluid." 

It  is  impossible  to  adopt  any  exclusive 
view  in  regard  to  the  primary  or  secondary 
nature  of  diseases  of  the  duct.  It  is  obvi- 
ous that  diseases  may  originate  in  the 
tissues  composing  its  walls,  but  the  simi- 
larity of  the  morbid  processes  found  in 
the  duct  with  the  degenerative  changes 
found  in  other  parts,  indicate  their  secon- 
dary nature  ;  and,  as  in  the  case  of  Graves 
and  Stokes,  in  which  the  dilated  vessel 
was  filled  with  morbid  material  identical 
in  character  with  that  found  in  ectatic 
vessels  directly  connecting  it  with  the 
original  seat  of  disease,  it  must  be  con- 
ceded that  lesions  of  the  duct  may  and  do 
succeed  to  diseases  of  remote  parts  of  the 
lymphatic  S3'stem.  Among  the  cases 
previously  referred  to,  the  diseased  duct 
was  associated  with  tuberculous  degener- 
ation of  the  lungs  and  mesenteric  glands, 
with  gangrene  of  the  lungs  and  abdomi- 
nal viscera,  with  suppuration  of  a  chain 
of  cervical  glands,  with  abscess  in  the 
kidneys  and  lumbar  glands,  and  with 
cancer  of  the  testis.  In  all  the  cases  the 
lymphatic  system  was  chiefly  involved  ; 


in  some  by  extension  from  one  part  to 
another  by  continuity ;  in  others  by  con- 
veyance of  infective  material  through 
anastomosing  vessels,  or  extension  from 
diseased  glands  in  close  proximity.  The 
duration  of  the  abscess  in  the  case  of 
Anne  Norris  could  not  be  determined, 
though  it  is  probable  it  had  commenced 
long  anterior  to  her  admission  to  the  hos- 
pital, yet  it  was  unattended  by  emacia- 
tion, hectic  fever  or  marked  constitu- 
tional suffering.  The  abscess  communi- 
cated through  the  lymph  vessels  with  the 
duct,  and  it  is  probable  this  communica- 
tion had  been  effected  gradually,  but  that 
suddenly  a  copious  discharge  of  pus  had 
taken  place  through  the  channels,  filling 
the.  duct  and  producing  death.  The 
extraordinary  dilatation  of  the  duct,  and 
its  knotted  and  nodulated  condition,  indi- 
cate a  gradual  process  of  disease,  but 
the  remarkable  exemption  from  the  usual 
subjective  S}rmptoms  attending  such  large 
collections  of  pus,  illustrates  the  compara- 
tive freedom  from  hectic  and  constitutional 
symptoms,  when  such  sacs  of  pus  are 
confined  to  lymphatic  structures.  The 
idiopathic  nature  of  the  inflammatory  pro- 
cess observed  by  Worms  in  the  walls  of 
the  duct  is  rendered  doubtful  by  the  con- 
dition of  several  efferent  vessels,  which 
appeared  to  be  connected  with  the  disor- 
ganized supra-renal  capsules.  Most  of 
these  cases  exhibit  the  marked  tendency 
of  diseases  of  the  lymphatic  sj'stem  to 
morbid  processes  of  a  destructive  nature, 
enfeebling  the  constitution,  and  promoting 
rapid  waste.  Occasionally,  however, 
adhesive  inflammation  is  set  up.  In 
Andral's  case  a  portion  of  the  duct  "was 
transformed  into  a  sort  of  fibrous  cord," 
and  this  condition  was  found  in  a  patient 
who  had  died  of  phthisis.  The  duct  has 
also  been  observed  obstructed  or  oblitera- 
ted by  organized  lymph. 

Besides  blood,  pus,  bile,  ichor,  and 
other  extraneous  substances,  calcareous 
material  has  been  found  in  sufficient  quan- 
tity to  completely  fill  the  duct. 

Lieutard  found  in  the  body  of  a  scrofu- 
lous subject  the  mesenteric  glands  and 
thoracic  duct  filled  with  a  chalky  material. 

Cheston  has  (see  fig.  339)~reported  a  case 
of  "  ossification  of  the  thoracic  duct,"  in  which 
the  pelvis  was  filled  with  a  "confused  mass 
composed  of  scirrhus,  cartilage,  bone,  and 
stone."  The  duct  and  receptaculum  were 
completely  plugged  with  ossific  matter.  As- 
salini  found  the  duct  obstructed  by  earthy  or 
osseous  material.  Andral  saw  in  a  woman 
who  had  died  of  acute  pleuritis,  supervening 
upon  a  chronic  pulmonary  affection,  in  whom 
the  bodies  of  the  last  dorsal  and  five  lumbar 
vertebrae  had  been  destroyed,  calcareous  con- 
cretions in  the  cervical,  thoracic,  bronchial, 
abdominal,  pelvic,  axillary,  and  inguinal 
glands ;  and,  in  another  case,   in  which  an 
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08  ilii  was  destroyed,  he  found  calcareous 
concretions  in  the  lungs,  and  in  the  bron- 
chial, pelvic,  and  mesenteric  glands.  Wris- 
berg  and  Mascagni  report  cases  of  calcification 
of  the  walls  of  the  duct. 


a.  Eeceptaculum  chylj  laid  open  to  show  substance 
within,  b.  Opening  into  thoracic  duct  to  show  the 
manner  in  which  it  was  blocked  up.  c.  Lymphatic 
gland  containing  a  similar  substance  to  that  found  in 
receptaculum.  d.  Coats  of  duct  separated  from  the 
bony  matter,     e.  Vena  azygos. 

In  several  cases  calcareous  concretions  have 
been  found  in  the  receptaculum,  in  connec- 
tion with  similar  depositions  in  other  parts  of 


A.  Large  foramen  in  calculus.  S.  Several  open- 
ings, permitting  the  passage  of  a  bristle.  C.  Centre 
of  calculus.  D.  Various  prominences  obstructing  the 
lymphatic  vessels. 

the  lymphatic  apparatus  ;    but  in  the  case 

reported  by  Johann  Greorg  Scherb,  the  deposit 
was  only  found  in  the  receptaculum  (see  fig. 
340). 


"Wounds  of  the  Thoracic  Duct. 

But  few  cases  of  wound  of  the  thoracic 
duct  have  been  reported,  and  most  of 
them  are  doubtful.  Monro,  who  wrote  in 
1765,  quotes  the  cases  of  Bassius  and 
Morton,  and  also  a  third  case.  In  the 
case  of  Bassius  "  an  orifice  from  which 
the  chylous  matter  flowed  as  from  a 
fountain,"  was  discovered  in  the  body  of 
a  man  who  had  died  "  after  a  large  quan- 
tity of  chylous  liquor  had  been  let  out  of 
his  thorax. "  In  Morton's  case  the  rupture 
of  the  lacteals  had  been  occasioned  by 
the  compression  of  the  duct  near  the  sub- 
clavian vein,  by  a  number  of  indurated 
tumors.  The  third  case  was  that  of  a  girl, 
who  became  hydropic  "  after  too  great  an 
effort  to  raise  a  burthen."  From  the  fre- 
quent tappings  there  always  issued  "  a 
chylous  fluid,  not  unlike  milk  in  color,  taste 
and  consistenc}'. "  Bartholini  mentions 
a  case  in  which  the  duct  was  wounded, 
and  the  patient  lived  a  long  time.  Goodlad 
refers  to  the  case  of  a  woman  who  was 
wounded  in  the  duct,  "at  least  the  mucus 
and  liquid  that  came  out  of  the  wound 
made  it  appear  so  ;  the  patient  was  nearly 
cured,  but  after  an  excess  relapsed  and 
died."  The  case  of  the  learned  mathe- 
matician and  theologian,  reported  by 
Hoffmann,  was  undoubtedly  a  case  of  em- 
pyema, and  the  case  of  the  Baron  de 
Heinden,  reported  by  Bonet,  was  simply 
a  suppurating  wound.  jSTone  of  the  fore- 
going cases  can  be  properly  classified  as 
wounds  of  the  thoracic  duct.  There  are, 
however,  several  cases  which  must  be  ac- 
cepted as  authentic.  Hoffmann  relates  the 
case  of  a  woman  who  was  wounded  in 
the  left  side  by  a  knife.  From  the 
wound  a  spontaneously  coagulating  fluid 
escaped,  which  was  milky  during  diges- 
tion, and  clear  when  the  patient  was 
fasting.  Monro  reports  a  case  in  which 
lymph  escaped  externally  through  a 
wound  caused  by  a  stab,  and  also  into  the 
pleural  cavity.  The  case  of  Guiftart  was 
somewhat  similar.  Quincke  reports  the 
following  case  of  effusion  of  cbyle  into 
the  right  pleural  cavity. 

C.  S.,  set.  50,  male,  dissipated;  previous 
health  good.  Was  run  over  by  a  wagon 
whilst  lying  partly  upon  the  right  side  and 
abdomen.  Eleven  days  afterwards  he  was 
admitted  to  hospital  on  account  of  pleuritic 
effusion.  Superficial  lesions  and  bruises 
healing.  Seventh  and  ninth  ribs  broken 
anteriorly  in  the  axillary  line.  Dyspnoea  set 
in  on  the  third  day  after  the  accident,  and 
increased  from  day  to  day  until  the  tenth 
day  after  admission,  when  1800  cm.  of  fluid 
were  withdrawn.  The  fluid  was  of  a  whitish 
yellow  color,  had  the  appearance  of  milk, 
j  and  after  standing,  presented  upon  its  surface 
|  a  white  layer  of  cream  of  the  thickness  of  a 
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millimetre.  It  exhibited  under  the  micro- 
scope minute  fat-globules.  Subsequently, 
after  the  disappearance  of  all  the  symptoms 
of  the  hydro-pneumothorax,  cedema  super- 
vened, radiating  from  the  puncture,  and  ex- 
tending over  the  entire  right  side  of  the 
trunk  and  to  the  middle  of  the  thigh.  After 
puncture  a  milky  fluid  flowed  guttatim  from 
the  (Edematous  part,  at  the  rate  of  100  cm. 
per  hour.  The  fluid  reaccumulated  in  the 
pleural  cavity,  and  during  the  third  tapping 
the  patient  expired. 

Sectio  cadaveris,  by  Prof.  Langhans.  "  Upon 
right  side  of  thorax  moderate  infiltration  of 
cellular  tissue  and  muscles,  with  nearly  clear 
fluid.  Diaphragm  of  left  side  as  high  as  fifth 
intercostal  space  ;  of  right  side  convexed  and 
bulging  downward.  Right  pleural  cavity 
contained  7000  cm.  of  a  milky,  whitish-yel- 
low fluid;  pleura  transparent;  no  injection 
anywhere ;  no  discoloration  or  thickening. 
Towards  the  mediastinum  milk-white  depos- 
its, easily  removed ;  most  copious  upon  the 
upper  portion  and  at  the  apex  of  the  pleural 
cavity.  Subpleural  cellular  tissue  at  sternal 
end  of  first  rib  and  the  adjacent  part  of  ster- 
num contained  a  white,  milky  fluid,  but  no 
lesion  of  the  pleura  could  be  found  in  that 
region.  This  limited  extravasation  did  not 
extend  to  the  thoracic  duct.  The  duct,  from 
its  mouth  to  the  point  of  emergence  from  be- 
hind right  subclavian,  was  filled  with  coagu- 
lated blood.  The  lower  portion  could  not  be 
dissected  out.  Left  pleural  cavity  contained 
100  cm.  of  nearly  clear  serous  fluid.  Sixth, 
seventh,  and  eighth  left  ribs  broken  in  axil- 
lary line.  Right  lung  compressed,  atelectatic, 
without  other  changes  ;  ribbon-like  adhesions 
with  lateral  thoracic  walls.  Heart,  liver,  and 
kidneys  normal.  In  spleen  small,  coagulated, 
hemorrhagic  spots.  Mesentery  and  mucous 
membrane  of  intestines  without  chyle.  Li 
pelvic  cavity  and  between  intestinal  convolu- 
tions a  small  quantity  of  a  whitish  fluid. 
Chemical  examination  of  fluid  proved  it  to  be 
animal  chyle." 

Lower  ruptured  the  thoracic  duct  of  a 
dog  by  introducing  his  linger  between  the 
ribs.  The  animal  died  after  languishing 
a  few  days,  and  two  pounds  of  chylous 
fluid  were  found  iu  the  right  cavity  of 
the  thorax.  Monro  inflicted  a  wound  in 
the  receptaculum  chyli  of  a  pig,  which 
was  cured  in  a  very  short  time.  The 
effusion  of  lymph  was  prevented  by  a 
coagulum. 

BlTPTTJRE  OF  THE  TnORACIC  DUCT,  Be- 
CEPTACULUM  ClIYLI,  AND  LaCTEALS. 

Clinical  as  well  as  experimental  obser- 
vations have  shown  that  rupture  has  oc- 
curred most  frequently  in  the  receptacu- 
lum, and  least  often  in  the  duct.  In  Sir 
Astley  Cooper's  experiments,  the  rupture 
took  place  in  the  receptaculum.  Dupuy- 
tren's  experiments  were  attended  with 
like  results.  Morton  performed  a  number 
vol.  ii. — 30 


of  ligations  of  the  duct  upon  dogs  ;  in 
some  instances  the  receptaculum,  and  in 
others,  "the  larger  lacteals  burst." 

There  is  no  instance  of  the  preservation 
of  the  life  of  the  animals  beyond  a  limited 
number  of  days,  in  which  the  communi- 
cation of  the  chyle-conveying  channels 
with  the  venous  system  had  been  com- 
pletely and  permanently  obliterated.  In 
the  experimental  cases  the  wound  neces- 
sary to  secure  the  thoracic  duct  could  not 
have  caused  the  speedy  death  of  the  ani- 
mals, for  in  a  number  of  cases  it  healed 
by  hrst  intention  ;  neither  could  death  be 
attributed  to  rupture,  either  of  the  tho- 
racic duct,  the  lacteals  or  receptaculum, 
nor  to  the  extravasation  of  chyle  or  lymph 
into  the  pleural  or  abdominal  cavities,  or 
into  the  cellular  tissue  about  the  abdomi- 
nal viscera,  for  death  took  place  in  those 
cases  in  which  neither  of  these  results 
complicated  the  ligation  of  the  duct,  as  it 
did  in  those  in  which  one  or  more  of  these 
conditions  supervened.  In  the  animals 
upon  which  Dupuytren  experimented, 
and  which  survived,  injections  could 
always  be  passed  from  the  duct  below  the 
ligature  into  the  subclavian  vein  through 
anastomosing  branches ;  in  those  that 
died  no  such  connection  could  be  estab- 
lished. But  one  of  the  animals,  in  which 
Flaudrin  ligated  the  duct,  died  ;  but  he 
failed  to  determine  the  existence  or 
non-existence  of  anastomosing  connec- 
tions. Duverney's,  Lower's,  and  Mor- 
ton's experiments  indicate  the  certainty 
of  death  after  the  ligation  of  the  thoracic 
duct,  unless  the  communication  with  the 
venous  system  should  be  preserved  or 
re-established  through  anastomoses.  Leu- 
ret  and  Lnssaigne  tied  the  thoracic  duct 
of  a  dog,  which,  under  treatment,  was 
restored  in  fifty-eight  da}"s  to  a  fair  con- 
dition. The  animal  was  killed  during 
digestion,  and  upon  dissection  the  duct 
was  found  single,  and  the  lacteals  and 
receptaculum  contained  a  small  quantity 
of  chyle  ;  but  they  neglected  to  eliminate 
the  doubt  in  regard  to  the  existence  of 
another  channel  of  communication  by 
attempting  injection.  In  Cooper's  fourth 
experiment, in  which  the  animal  recovered, 
it  was  established  by  dissection,  that  the 
incompletely  interrupted  communication 
had  been  restored  by  the  dilatation  of  an 
anastomosing  connection. 

The  clinical  and  post-mortem  observa- 
vations,  in  which  the  communication 
between  the  venous  and  lymphatic  sys- 
tems was  either  partially  obstructed  or 
wholly  obliterated,  are  not  very  numerous, 
and  many  of  the  reports  are  simple  state- 
ments of  bare  facts,  unaccompanied  with 
the  clinical  histories  of  the  cases,  and  are 
wanting  in  the  particulars  essential  to  the 
deduction  of  clear  and  decisive  conclu- 
sions   in   regard   to  the  agency  of  the,  at 


458      INJURIES    AND    DISEASES    OF    THE    ABSORBENT    SYSTEM. 


least  partially,  obstructed  condition  of 
the  lacteals  and  of  the  thoracic  duct  in 
causing  death.  The  grouping  together, 
however,  of  these  isolated  observations 
is  peculiarly  instructive,  not  so  much  in 
pointing  so  directly,  as  the  experimental 
observations,  to  the  interruption  of  the 
communication  as  the  immediate  and  only 
cause  of  death,as  in  affirming  and  strength- 
ening that  view  and  in  elucidating  the 
manner  in  which  the  inevitable  result  is 
produced. 

Soemmerring  found,  in  several  instances, 
.the  lacteals  filled  with  a  cheesy  material ;  and 
Walter  found  them  similarly  obstructed,  and 
associated  with  indurated  mesenteric  glands," 
in  a  man  30  years  old. — Sandifort  has  de- 
picted the  lacteals  enormously  swelled,  in  an 
infant  a  few  days  old. — Ludwig  found  them 
in  a  similar  condition,  associated  with  scir- 
rhous mesenteric  glands,  in  a  girl  seven 
years  old. — Assalini  found  the  thoracic  duct 
obstructed  by  an  earthy  or  osseous  material ; 
and  Bayford  observed  the  cavity  of  the  tho- 
racic duct  narrowed  by  the  pressure  of  an 
aneurism. — Watson  found  the  duct  obstructed 
in  a  case  of  incurable  marasmus. — Lieutard 
found  in  the  body  of  a  patient  who  died  of 
consumption  the  thoracic  duct  three  times  its 
normal  size  and  full  of  chalky  material. — Bas- 
sius  found  an  orifice  in  the  thoracic  duct  in  a 
man  from  whose  thorax  "  a  large  quantity  of 
chylous  liquor"  had  been  evacuated. — In 
Morton's  case  the  thoracic  duct  was  occluded 
by  the  pressure  of  indurated  tumors,  and  the 
lacteals  were  found  ruptured. — Cheston  found 
the  thoracic  duct  entirely  occluded  with  ossific 
matter,  from  immediately  above  thereceptacu- 
lum  chyli  up  to  the  curvature  of  the  aorta. 
Air  could  be  forced  between  the  walls  of  the 
receptaculum  and  the  adventitious  product 
within  it,  but  Mr.  Cruikshank  failed  to  force 
mercury  through  the  duct.  This  case  was 
admitted  to  the  hospital  June  5,  1779,  com- 
plaining of  rheumatic  pains,  soon  followed  by 
swelling  of  the  right  thigh,  and  died  October 
10.  Death  was  preceded  by  languor,  loss  of 
strength,  and  insensibility. — Cooper  found  in 
a  cadaver,  which  presented  the  appearance 
of  a  person  having  died  of  phthisis  pulrno- 
nalis,  the  thoracic  duct  so  obstructed  at  sev- 
eral points  by  diseased  valves  that  mercury 
could  not  be  forced  through  the  lumen  ;  and 
in  a  second  case,  in  assisting  Mr.  Waterworth 
to  make  a  preparation  of  the  thoracic  duct, 
failed  to  force  the  mercury  any  further  than 
the  fifth  dorsal  vertebra,  but  discovered  an 
anastomosing  connection  with  the  venous  sys- 
tem.— In  the  case  of  John  Hammett,  who  was 
admitted  to  the  hospital  in  January,  1795, 
and  died  February  14,  1795,  Cooper  found 
the  receptaculum  and  the  thoracic  duct  filled 
with  a  pulpy  mass,  the  latter  being,  for  some 
distance,  impervious.  Mercury  injected  into 
an  absorbent  of  the  loins  passed  as  far  as  the 
receptaculum,  and  then  ran  through  several 
vessels  behind  the  aorta,  connecting  with  the 
duct  proper  above  the  obstruction.  This  pa- 
tient, when  admitted,  was  suffering  from  a 
diseased  testicle  and   an   abdominal   tumor, 


which  in  two  weeks  were  followed  by  a  loss 
of  former  florid  aspect,  sudden  debility,  great 
thirst,  loss  of  appetite,  disordered  bowels, 
and  a  sense  of  distension  in  the  upper  part 
of  the  abdomen  after  taking  even  a  small 
quantity  of  food. — Scherb  found  the  recepta- 
culum filled  with  a  calculus,  and  entire  ob- 
literation of  a  portion  of  the  thoracic  duct,  in 
a  man  who  had  died  from  dropsy.  Through 
a  foramen  in  the  calculus  the  thinner  portion 
of  the  chyle  passed,  and  life  was  preserved 
for  a  time. — Graves  and  Stokes  found  the 
thoracic  duct  greatly  enlarged  and  filled  with 
cheesy  and  calcareous  materials,  in  a  patient 
who  died  of  psoas  abscess,  which  communi- 
cated through  the  lymphatic  vessels  with 
lymphatic  glands  and  with  the  thoracic  duct. 
The  patient  died  suddenly  the  day  after, 
having  been  bled  to  ten  ounces  ;  was  not  ema- 
ciated, and  had  not  suffered  from  hectic.  Chyle 
flowed  through  the  duct,  but  mingled  with 
the  purulent  contents. — Andral  found  the 
thoracic  canal  obliterated  in  the  body  of  a 
phthisical  patient,  but  the  chyle  flowed 
through  a  small  anastomosing  branch. — The 
case  of  chylous  ascites  reported  by  Poncy  is 
peculiarly  instructive.  From  July  16,  1699, 
to  March  4,  1700,  the  date  of  death,  289 
French  pints  of  fluid  had  been  drawn  in  22 
tappings  from  the  abdominal  cavity.  The 
evacuated  fluid  was  always  chylous,  and  fre- 
quently exhibited  the  unmistakable  odor  of 
articles  of  diet  which  had  been  previously 
ingested,  thus  conclusively  demonstrating 
that  digestion  had  taken  place,  and  that  the 
prodrjct  of  such  digestion  bad  poured  into 
the  peritoneal  cavity  through  the  ruptured 
lacteals  ;  and  that  the  progressive  emaciation 
and  waste  exhibited  in  all  the  tissues  and  in 
every  part  of  the  body  had  resulted  from  the 
loss  of  this  nutrient  material  through  the 
ruptured  orifices  and  its  frequent  evacuations 
through  the  abdominal  walls.  —  Quincke's 
case  of  effusion  of  chyle  into  the  peritoneal 
cavity  died  of  asthenia. 

Meagre  and  unsatisfactory  as  these  clini- 
cal details  are,  they  nevertheless  point 
distinctly  to  two  conclusions  :  1st.  That  a 
free  and  unobstructed  channel  of  com- 
munication between  the  venous  and  lym- 
phatic systems  is  essential  to  the  proper 
nutrition  of  the  body  and  to  the  preserva- 
tion of  life.  So  manifest  is  this  conclusion, 
deducible  alike  from  the  experimental, 
traumatic,  clinical,  and  post-mortem  obser- 
vations, that  it  must  henceforward  be 
accepted  as  a  fact.  2d.  That  death  fol- 
lowing the  partial  or  complete  obliteration 
of  the  communication  is  the  result  of 
inanition.  The  gradual  wasting  of  the 
body  and  progressive  debility,  which  so 
markedly  characterized  the  clinical  cases 
in  which  the  flow  of  chyle  through  the 
thoracic  duct  or  through  anastomosing 
connections  was  insufficient  for  the  main- 
tenance of  the  normal  standard  of  nutri- 
tion, more  decisively  points  to  inanition 
as  the  cause  of  death,  than  the  sudden 
exhaustion   which    preceded    the    death 
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supervening  upon  the  abrupt  arrest  of  the 
current  of  chyle  and  lymph  towards  the 
blood.  Investigators  are  not  agreed  as  to 
the  cause  of  the  speedy  death  which  in- 
variably follows  artificial  obliteration  of 
the  communication.  In  the  experimental 
and  traumatic  cases,  there  may  have  been 
a  superadded  element  of  violence,  but 
that  this  element  can  find  a  satisfactory 
explanation  in  the  consequent  distension 
and  occasional  rupture  of  some  of  the 
chyliferous  vessels,  is  controverted  by 
those  clinical  observations  in  which  life, 
associated  with  progressive  wasting  and 
increasing  exhaustion,  was  preserved  for  a 
variable  period  notwithstanding  that  there 
was  a  continuous  loss  of  chyle  through 
ruptured  vessels;  and,  furthermore,  by 
the  fact,  established  by  the  experiments, 
that  in  every  instance  of  artificial  oblitera- 
tion of  the  communication  in  which  death 
occurred,  no  anastomosing  connection 
could  be  recognized,  and  in  every  case  in 
which  life  was  preserved,  where  proper 
measures  were  adopted  to  eliminate  all 
doubt,  such  anastomosing  connections 
were  discovered. 

Clinical  records  furnish  a  number  of 
cases  which  illustrate  the  direct  relation, 
as  cause  and  effect,  which  subsists  between 
copious  losses  of  lymph  and  chyle  and 
the  marked  depression,  dulness  and  ex- 
haustion, which  invariably  succeed  abun- 
dant lymphorrhagia,  and  which  likewise 
abruptly  follow  artificial  occlusion  of  the 
thoracic  duct,  and  so  distinctly  charac- 
terize the  brief  after-life  of  the  animal 
thus  permanently  deprived  of  the  material 
necessary  for  the  sustenance  of  the  body 
and  for  the  maintenance  of  the  functions 
of  animal  life.  With  a  single  exception 
(Demarquay's  case),  every  instance  of 
copious  loss  of  lymph,  whether  through 
the  rupture  of  a  lymphatic  vessel  or  by 
transudation,  has  been  attended  with  the 
manifest  evidences  of  great  prostration. 

The  cases  of  experimental  and  perma- 
nent obliteration  of  the  connection  of  the 
lymphatic  and  venous  systems,  and  the 
eases  in  which  excessive  loss  of  lymph  has 
occurred  through  rupture  of  some  dis- 
tended lymph,  vessel,  though  analogous  in 
symptomatic  phenomena,  varying,  it  is 
true,  in  intensity  according  as  the  case 
may  have  been  one  of  complete  depriva- 
tion, or  one  of  copious  lymphorrhagia, 
differ  very  materially  in  termination.  One 
class  ends  in  speedy  death,  the  other, 
by  rest,  suspension  of  the  loss  of  fiuid, 
and  proper  alimentation,  soon  recovers 
wonted  health  and  vigor,  to  suffer  again, 
and,  perhaps,  many  recurrences  similar  in 
course,  duration,  and  eft'ects.  This  widely 
variant  result,  which  in  one  class  of  cases 
associates  death  directly  with  the  com- 
plete and  permanent  deprivation  of  the 
blood  of  the  nutrient  fiuid;  and  in  the 


other  class  associates  recovery  with  the 
opportunity  to  replenish  loss,  and  thus  to 
restore  health  and  prolong  life,  fastens 
attention  to  the  circumstance  that  as  the 
latter  class  is  characterized  by  the  unmis- 
takable evidences  of  prostration,  so  death 
in  the  former  class  must  be  regarded  as 
the  ultimate  termination  of  a  similar  con- 
dition passed  beyond  the  resources  of  art 
and  science. 

The  mode  of  death  may  not  be  by  starv- 
ation, as  implied  in  the  ordinary  accep- 
tation of  the  word,  but,  assuredly,  it  is 
by  exhaustion  from  want  of  nourishment — 
acute  impoverishment  of  the  blood — inani- 
tion, a  pathological  condition,  not  repre- 
senting a  physiological  waste  of  material 
necessary  for  the  regeneration  of  the 
blood,  renewal  of  the  tissues,  and  for  the 
normal  maintenance  of  the  vital  and  phy- 
sical forces.  Lower  concluded  from  his 
series  of  experiments,  that  every  wound 
of  the  thoracic  duct  must  be  followed  by 
death  from  starvation. 


Effusion  of  Chyle  into  the  Pleural 
and  Peritoneal  Cavities. 

There  have  been,  including  the  doubt- 
ful cases  of  wounds  of  the  thoracic  duct, 
reports  of  ten  cases  of  lesions,  produced 
either  by  disease  or  accident,  either  in  the 
duct  or  some  of  its  larger  branches,  in  or 
about  the  thorax,  sufficient  to  allow  the 
escape  of  fluid  in  quantities  incompatible 
with  a  vigorous  health,  and  certainly  en- 
dangering life,  if  not  causing  death.  In 
five  of  these  cases  chyle  poured  directly 
from  the  duct ;  in  one  the  aperture  was 
only  discovered  after  death,  and  in  the 
others  the  rupture  was  the  result  of  exter- 
nal violence. 

In  Curling's  case  a  lymph  concretion 
which  occupied  the  right  pleural  cavity  was 
discovered  in  the  body  of  a  patient  whose 
right  lower  extremity  had  been  amputated  at 
the  hip-joint  two  months  prior  to  death,  for 
malignant  disease  of  the  hip. — In  Rokitan- 
sky's  and  Ormerod's  cases  the  chylous  fluid 
was  effused  into  the  pleural  and  peritoneal 
cavities  ;  in  the  former  in  consequence  of  ob- 
structed heart  circulation,  and  in  the  latter 
as  the  result  of  the  interruption  of  the  blood- 
current  in  the  left  subclavian  vein. — In  the 
two  cases  reported  by  Quincke,  there  was 
found  chylous  fluid  in  the  pleural  and  peri- 
toneal cavities  ;  but  the  post-mortem  exami- 
nations determined  the  cases,  one  as  of  effusion 
into  the  pleural  cavity,  the  other  as  chylous 
ascites.  In  both  cases  the  anatomical  lesions 
were  clearly  made  out  ;  in  one,  laceration  of 
the  duct  permitted  the  escape  of  chyle  into 
the  pleural  cavity,  and  in  the  other  chyle- 
retention  was  caused  by  an  inflammatory 
thickening  of  both  folds  of  the  mesentery,  by 
which  the  lacteals  were  narrowed  or  com- 
pletely occluded.     The  flow  of  chyle  was  ob- 
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structed,  engorgement  of  the  lacteals  occurred, 
rupture  followed,  and  the  fluid  poured  into 
the  peritoneal  cavity.  In  several  of  the  case3 
the  chylous  fluid  was  present  in  both  the 
pleural  and  peritoneal  cavities.  This  phe- 
nomenon is,  perhaps,  partially  explicable, 
upon  the  supposition  that  portions  of  the 
effused  fluid  traversed  the  lymph  vessels  of 
the  diaphragm. 

Of  the  twenty-seven  cases  of  chylous  asci- 
tes, in  two  the  orifice  through  which  the  fluid 
was  discharged  was  found  in  the  walls  of  the 
receptaculum  chyli  ;  in  one  the  rupture  oc- 
cured  in  consequence  of  stenosis  of  the  thora- 
cic duct  near  its  outlet,  and  in  the  other  from 
ossification  of  the  wall  of  the  receptaculum 
and  filling  of  its  cavity  with  "bony  concre- 
tions."— In  five  cases,  and  probably  in  two 
others,  the  rupture  took  place  in  the  chyle 
vessels  of  the  mesentery.  In  four  of  these 
cases,  and  in  the  cases  of  Abell,  Hoppe-Seyler, 
and  Wilhelm,  in  which  no  post-mortem  ex- 
amination was  had,  abdominal  tumors  were 
discovered,  either  by  inspection  of  the  ca- 
davers or  by  palpation  during  life,  and  the 
probability  is  that  the  rupture  was  the  result 
of  compression,  either  of  the  thoracic  duct, 
which  in  some  of  the  cases  was  very  much 
dilated,  or  of  the  lacteal  vessels. — In  two 
other  instances  the  duct  was  compressed  by 
tumors  situated  in  the  thorax  near  its  entrance 
into  the  left  subclavian  vein.  These  tumors 
wereusuallyglandular.and  consisted  of  hyper- 
trophied  and  degenerated  lymph  or  mesen- 
teric glands,  co-existing  in  two  cases  with  an 
enlarged  liver,  and  in  two  other  instances 
with  cancerous  formations. — In  one  case  there 
was  chronic  peritonitis  with  an  enormous 
amount  of  fat  in  the  effusion,  fatty  degenera- 
tion of  the  liver,  free  fat  in  the  blood,  and 
fatty  contents  of  both  ovaries,  combined  with 
hair  and  bony  matter. — In  one  case  the  milky 
fluid  was  found  in  the  abdominal  cavity  of 
the  cadaver  of  a  puerperal  woman. — In  one 
case  Prof.  Winiwarter  ascribes  the  intra-ab- 
dominal chylous  effusion  "  to  congenital  oc- 
clusion of  the  thoracic  duct,  formation  of  a 
compound  cystic  tumor  through  distension  of 
the  lacteals  at  the  root  of  the  mesentery  by 
obstructed  chyle,  rupture  of  one  of  the  cysts 
before  or  during  birth,  persistence  of  this 
solution  of  continuity,  and  increasing  effusion 
of  chyle  absorbed  by  the  intestines." — In  a 
single  instance  the  ascites  was  ascribed  to 
the  presence  of  a  parasite  in  the  lymph 
vessels,  which  was  first  discovered  by  Lewis 
in  his  investigations  into  the  nature  and 
cause  of  chyluria,  and  which  he  believes 
penetrates  the  walls  of  lymph-vessels,  thus 
establishing  apertures  through  which  the 
contents  are  discharged  into  the  bladder  in 
cases  of  chyluria,  and  as  is  supposed  to  have 
occurred  in  Winckel's  case,  into  the  perito- 
neal cavity  in  cases  of  chylous  ascites.  It  is 
not,  however,  necessary  to  assume  the  pres- 
ence of  the  filaria  in  the  cases  of  chylous 
ascites  previously  cited  ;  for  in  all  of  them, 
excepting  the  cases  of  Monro  and  Winckel, 
conditions  were  present  which  satisfactorily 
explain  the  cause  of  the  effusion  of  a  chylous 
fluid.     It  is,  nevertheless,  worthy  of  notice 


that  in  Winckel's  case,  in  which  the  "  filiform 
entozoa"  were  discovered,  there  was  a  co- 
existing condition  of  the  left  lower  extremity 
similar  to  phlegmasia  alba  dolens,  and  in 
Quincke's  case  of  peritoneal  dropsy,  in  which 
the  chyle  retention  was  satisfactorily  ac- 
counted for  by  the  condition  of  the  mesentery, 
there  was  also  present  an  oedematous  condi- 
tion of  the  right  leg  and  forearm,  and  ele- 
phantiatic  formation,  which  was,  presumably, 
due  to  disturbances  of  the  lymphatic  circula- 
tion of  the  parts  thus  affected. — In  several 
cases  the  chylous  ascites  was  ascribed  to  ob- 
structed pulmonary  circulation,  in  others  to 
interrupted  cardiac  circulation,  and  in  an- 
other class  of  cases  to  obstructed  chyle-cur- 
rent in  consequence  of  stenosis  of  the  thoracic 
duct  at  or  near  its  junction  with  the  left  sub- 
clavian vein. — In  Stewart's  case,  in  which 
the  discharge  of  chyle  from  the  thoracic  duct 
was  interrupted,  distension  of  the  lacteals 
ensued. — In  Eokitausky's  case,  in  which  a 
similar  obstacle  existed,  dilatation  of  the 
thoracic  duct  and  chyle-vessels  followed.  In 
the  cases  in  which  a  chylous  fluid  was  extra- 
vasated  into  the  peritoneal  cavity,  rupture 
of  the  lacteals  occurred.  In  Poncy's  case, 
in  consequence  of  impenetrable  mesenteric 
glands  ;  in  Hughes'  case,  because  of  the  de- 
generation of  mesenteric  glands  and  the  pres- 
sure of  a  tumor. — In  Morton's  case  it  was 
occasioned  by  the  compression  of  the  thoracic 
duct  near  its  outlet ;  in  Perceval's,  by  vio- 
lence ;  and  in  Quincke's,  by  inflammatory 
thickening  of  the  folds  of  the  mesentery. — In 
Cayley's  the  mouth  of  the  thoracic  duct  was 
narrowed  by  a  fibrinous  vegetation  in  the 
subclavian  vein,  and  rupture  of  the  recep- 
taculum followed  the  sudden  blocking  up  of 
the  opening  of  the  duct  by  a  clot. — In  Orme- 
rod's,  in  whicli  the  chylous  fluid  found  exit 
into  the  peritoneal  cavity  through  ruptured 
lacteals,  the  left  subclavian  vein  and  its  af- 
fluent vessels  were  plugged  with  a  clot. — Vir- 
chow  saw  "  in  a  new-born  calf  the  mouth  of 
the  thoracic  duct  closed  by  a  congenital  throm- 
bosis of  the  jugular  vein.  In  this  case  nearly 
all  the  organs  were  distended  to  the  utmost  by 
dilated  lymph-vessels  ;  the  intestines  especi- 
ally were  covered  everywhere  so  thickly  by 
broad  bead-like  bands,  that  interstitial  tissue 
could  hardly  be  recognized." — In  Petter's 
case,  in  which  there  was  stenosis  of  both 
auriculo-ventricular  orifices,  and  dilatation  of 
the  right  side  of  the  heart,  the  lymph.glands 
of  the  right  inguinal  region  were  transformed 
into  cysts,  and  the  mucous  surface  of  the  in- 
testines was  covered  with  lenticular  emi- 
nences filled  with  a  transparent  fluid. — There 
are  a  number  of  other  cases  in  which  dilata- 
tion and  rupture  of  lymph-channels  occurred 
in  consequence  of  impediment  to  the  lymph- 
stream,  located  at  or  near  the  junction  of  the 
thoracic  duct  with  the  left  subclavian  vein  ; 
but  the  case  of  Yirchow,  probably,  also,  that 
of  Friedberg,  and  that  of  Cholmely,  are  the 
only  instances  of  lymph  varices  caused  by 
congenital  heart  anomaly. 

The  milk-like  fluid  found  effused  into 
serous  cavities  must  be  classed,  according 
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to  its  pathological  aspects,  into  a  chyle;  j 
like  and  a  fatty  fluid.  Much  the  larger 
number  of  the  cases  of  chyle-like  effu- 
sions into  the  peritoneal  and  pleural  cavi- 
ties were  due  to  the  escape  of  the  contents 
of  chyle-conveying  vessels.  In  the  excep- 
tional cases  it  is  equally  manifest  that 
the  milk-like  fluid  was  directly  connected 
with  the  co-existing  degenerative  process. 

Quincke  has  reported  two  cases  of  adipose 
or  fatty  dropsy  connected  with  peritoneal  and 
mesenteric  cancer.  Analogous  cases  have 
been  reported  by  Friedreich,  Klebs,  and  others. 
Bergeret's  case  of  "oily  ascites,"  was  associ- 
ated with  suppurating  lymphatic  glands.  In 
Hughes'  case,  "  cerebriform  cancer"  was  pre- 
sent;  and  in  Quincke's  case  of  effusion  of 
chyle  into  the  peritoneal  cavity,  a  cancerous 
nodule  developed  in  the  subcutaneous  cellu- 
lar tissue  at  the  point  of  puncture.  In  seve- 
ral of  the  eases  of  fatty  ascites,  tumors  were 
distinctly  recognized  in  the  abdominal  cavity  ; 
in  a  few  instances  supposed  to  be  enlarged 
mesenteric  glands,  but  in  the  absence  of  an 
autopsy,  the  natui*e  of  the  glandular  affec- 
tion could  not  be  determined.  In  two  or 
more  cases,  pulmonary  tuberculosis  was  pre- 
sent. The  presumption  is,  that  in  those  cases 
of  adipose  ascites  or  fatty  accumulations  in 
the  pleural  cavity,  which  were  associated 
with  cancerous  or  tuberculous  processes,  the 
serous  membranes  were  either  primarily  or 
secondarily  involved.  In  Quincke's  case, 
the  inflammatory  process  which  led  to  thick- 
ening of  the  folds  of  the  mesentery,  and  con- 
sequent obstruction  to  the  flow  of  chyle,  must 
have  had  its  beginning  in  the  peritoneum. 

Symptomatology;  ahd  Diagnosis  of 
Affections  of  tue  Chyle-Convey- 
ing Channels. 

The  anomalies  of  position,  formation, 
course,  outlet,  size,  and  structure  of  these 
channels  have  not  been  diagnosed  during 
life.  Prof.  Winiwarter  has  recenthy 
made  a  hypothetical  diagnosis  of  congeni- 
tal occlusion  of  the  thoracic  duct  in  a 
case  of  intra-abdominal  chylous  effusion, 
observed  in  a  child  four  months  old, 
which  after  several  tappings  was,  at  last 
report,  four  months  after  having  been 
first  seen,  alive  and  increasing  in  size. 
The  presence  of  chyle  in  the  abdominal 
cavity  was  not,  however,  even  suspected, 
until  demonstrated  by  the  evacuation  of 
the  fluid. 

Wounds  of  these  channels  may  be  diag- 
nosed by  the  location  and  direction  of  the 
stab  or  puncture,  in  connection  with  the 
escape  of  the  chyle  either  externally  or 
into  the  pleural  or  peritoneal  cavity  and 
subsequent  evacuation.  As  the  effusion  of 
chyle  into  either  of  these  cavities  can  oc- 
cur only  through  transudation  or  through 
solution  of  continuity  of  a  large  vessel,  its 
escape  externally,  or  presence  in  either 
cavity,  must  be  held  as  the  essential  ele- 


ment of  differential  diagnosis.  When  the 
emitted  fluid  is  the  result  of  transudation, 
the  quantity  is  never  large,  nor  is  the  ac- 
cumulation continuous  and  rapid.  When 
poured  out  through  an  aperture  in  the 
walls  of  the  vessels  the  opposite  condi- 
tions are  present.  If  no  fluid  escapes 
externally,  then  only  the  symptoms  indi- 
cating a  collection  of  a  fluid  in  the  cavity 
will  be  exhibited,  the  character  of  which 
can  be  ascertained  only  by  evacuation. 

No  case  of  chylous  ascites  has  been 
diagnosed  previous  to  the  observation  of 
the  evacuated  fluid.  The  difference  be- 
tween chyle  and  the  oily  or  fatty  fluids, 
sometimes  found  in  the  serous  cavities  in 
connection  with  tuberculous  and  cancer- 
ous affections,  is  sufficiently  distinct  to 
distinguish  one  from  the  other.  Chyle  is 
acoagulable  fluid,  closely  resembling  fresh 
milk  in  color,  consistence,  and  even  in 
odor.  In  occasional  cases  chyle  and  the 
fatty  fluid  product  of  degenerative  pro- 
cesses have  been  commingled,  in  conse- 
quence of  erosion  of  the  walls  of  some  of  the 
chyle-conveying  vessels.  In  such  cases 
the  presence  of  chyle  could  be  ascertained 
only  by  microscopic  examination,  which 
might  exhibit  the  presence  of  the  corpus- 
cular characteristics  of  that  fluid.  Some- 
times the  odor  of  articles  of  diet  has  been 
detected  in  the  milky  fluid,  and  foods 
possessing  a  peculiar  and  distinctive  odor 
have  been  supplied  to  facilitate  a  diagno- 
sis. During  digestion  the  contents  of  the 
chyle-conveying  vessels  are  milky  ;  but 
during  the  interval,  the  fluid  is  lymph, 
and  may  be  a  colorless,  nearly  trans- 
parent, slightly  yellowish  or  greenish  fluid, 
without  any  characteristic  odor.  The 
changing  nature  of  the  fluid  under  these 
varying  conditions  becomes  an  important 
element  of  diagnosis. 

The  experimental  and  post-mortem  ob- 
servations having  established  the  possi- 
bility of  a  rupture  along  the  course  of 
these  channels,  most  frequently  occurring 
in  the  lacteals,  when  from  any  cause  the 
flow  of  the  chyle  into  the  left  subclavian 
vein  is  suddenly  interrupted,  a  diagnosis 
of  such  rupture  might  be  predicated  upon 
the  rapid  accumulation  of  fluid  in  the 
peritoneal  cavity,  when  associated  with 
a  sudden  loss  of  appetite,  acute  emaciation 
and  anaemia,  rapid  prostration,  diminished 
secretion  of  urine,  and  the  presence  of 
such  conditions  as  would  suggest  sudden 
occlusion  of  the  thoracic  duct  at  or  near 
its  junction  with  the  vein,  or  sudden  stop- 
page of  the  current  of  the  chyle,  as  has 
been  known  to  take  place  occasionally  in 
heart  affections. 

The  gradual,  partial,  and  progressive 
narrowing  of  the  thoracic  duct  has  been 
frequently  determined  by  the  presence  of 
a  tumor,  as  for  instance,  an  aortic  aneu- 
rism, so  located  as  to  compress  it,  and  co- 
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existing  with  the  symptoms  of  mechanical 
impoverishment  of  the  blood  by  its  de- 
privation of  the  nutrient  material.  The 
writer  retains  a  vivid  recollection  of  a  case 
seen  in  the  Pennsylvania  Hospital,  under 
the  care  of  the  late  Prof.  William  Pepper. 
The  patient  had  a  pulsating  tumor  lo- 
cated in  the  epigastrium,  was  completely 
paralyzed  in  both  lower  extremities, 
greatly  emaciated  and  exhausted,  and 
had  a  constant  gnawing  pain  in  the  back 
opposite  the  tumor.  The  diagnosis  of 
aortic  aneurism,  compression  of  the  thor- 
acic duct,  and  caries  of  the  bodies  of  sev- 
eral vertebra?  made  by  Dr.  Pepper,  was 
subsequently  verified  at  the  autopsy  per- 
formed by  the  late  Prof.  John  Neill. 

The  diagnosis  of  disease  of  the  walls  of 
these  channels  during  life,  is  hardly  possi- 
ble. They  belong  to  the  curiosities  of  the 
post-mortem  room.  These  diseases  are 
most  frequently,  probably  always,  second- 
ary, and  the  symptoms  are  so  obscured  b}r 
those  belonging  to  the  primary  affection, 
that  it  is  impossible  to  recognize  them. 
The  case  of  John  Hammett,  reported  by 
Cooper,  in  which  the  walls  of  the  thoracic 
duct  and  receptaculum  were  altered  and 
thickened  ;  the  case  of  Anne  Morris,  re- 
ported by  Graves  and  Stokes,  in  which 
the  duct  was  distended  to  the  size  of  the 
middle  finger,  hard,  nodulated,  and  filled 
with  pus :  and  the  case  of  inflammation 
of  the  duct  and  receptaculum,  reported  by 
Worms,  were  observed  by  competent 
clinicians,  yet  in  neither  case  was  the  di- 
agnosis made  during  life.  Worms  insists 
that  the  duct  was  the  seat  of  the  primary 
disease,  and  attaches  special  importance 
to  the  deep-seated  pains  in  the  abdomen 
and  radiating  towards  the  sides,  as  de- 
noting the  locality  of  the  disease  which 
was  discovered  in  the  tissues  of  the  duct. 
Though  not  the  first  to  observe  the  pres- 
ence of  icterus  in  connection  with  diseases 
in  which  pus  was  found  in  the  lymphatics, 
Worms  insists  that  the  yellow  discolor- 
ation of  the  integumental  tissues  was  due 
entirely  to  blood  changes  caused  by  pus 
in  the  duct. 

Treatment.—  The  treatment  of  these  af- 
fections is  mainly  palliative.  In  the  ex- 
perimental wound,  by  Monro,  upon  the  re- 
ceptaculum of  a  pig,  a  coagulum  was  form- 
ed, preventing  the  effusion  of  chyle,  and  re- 
covery followed.  Percival  reports  his  case 
of  supposed  rupture  cured,  and  Goodlad  in- 
timates that  another  case  of  wound  of  the 
duct  would  have  recovered,  except  for  the 
excesses  of  the  patient.  Rndolphi  asserts 
that  wounds  of  the  thoracic  duct  are 
"fatal,  not  because  no  fresh  chyle  is  sent 
to  the  blood,  but  they  are  absolutely  fatal 
because  the  thoracic  duct  forbids  any  in- 
terference by  art,  and  because  in  an  exist- 
ing external  opening  of  the  thoracic  cavity 
and  a  sufficiently  free  efflux  of  the  chyle 


discharged  from  the  wound,  death  from 
starvation  must  occur  sooner  or  later." 

In  cases  of  narrowing  or  occlusion  of 
the  duct  by  compression  from  tumors, 
cicatrices,  or  other  causes,  the  chances  of 
life  are  not  so  hopeless,  because  of  the 
free  anastomosis,  and  probable  restoration 
of  the  channel  of  communication.  Any 
considerable  amount  of  fluid  in  either 
cavitj'  necessitates  tapping,  which  has  to 
be  repeated  very  soon.  In  those  cases  of 
effusion  caused  by  cardiac  affections,  treat- 
ment must  be  addressed  to  the  restoration 
aud  maintenance  of  heart  power.  The 
rapid  exhaustion  and  acute  anaemia  so 
constant^  following  large  losses  of  chyle 
or  lymph,  must  be  combated  by  rest,  and 
a  tonic  and  supporting  treatment. 

Intra- Abdominal  Lymphatic 

Varices. 

But  few  such  cases  have  been  reported, 
and  in  a  majority  of  the  instances,  the 
varices  have  been  mistaken  for  herniee. 
The  most  remarkable  of  these  cases  was 
a  specimen  obtained  by  M.  Amussat  from 
the  body  of  a  youth,  aged  19  years. 

"During  life  the  boy  carried  in  each  groin 
a  large  tumor,  which  was  supposed  to  he  a 
double  inguinal  hernia,  and  for  which  he  had 
worn  a  truss.  Suddenly,  in  the  morning, 
having  the  previous  day  made  a  long  journey 
on  foot,  he  was  seized  with  acute  pains  under 
the  right  breast  and  in  the  folds  of  the  groins, 
difficult  respiration,  dry  cough,  cephalalgia, 
fever,  and  lancinating  pains  in  the  tumors ; 
after  some  hours  of  intense  suffering,  he  died. 

"Autopsy,  twenty  hours  after  death.  The 
abdominal  cavity  contained  a  large  quantity 
of  sanguinolent  serum ;  no  trace  of  perito- 
nitis ;  on  the  left  side  a  cyst  containing  the 
pus  extended  in  the  crural  sheath  to  the  in- 
ferior third  of  the  thigh  ;  on  the  right  side 
the  purulent  collection  did  not  pass  so  low, 
hut  pressed  under  the  crural  ring. 

"After  having  turned  out  the  thoracic  vis- 
cera, diseased  lymphatic  vessels  were  discov- 
ered. Some  were  as  large  as  quills.  The 
mass  of  dilated  and  twisted  vessels  extending 
to  the  iliac  fossa?  was  dissected  out,  and  is 
represented  in  fig.  341. 

"  The  iliac  and  crural  masses  of  lymphatics 
were  insufflated  and  unravelled,  and  it  was 
discovered  that  the  hernial  tumors  were  enor- 
mously dilated  lymphatic  vessels.  The  iliao 
ganglia  or  glands  had  disappeared,  and  seemed 
to  have  been  replaced  by  lymphatic  vessels." 

The  following  case,  somewhat  analo- 
gous to  the  above,  was  reported  by  the 
late  Prof.  Drinkard  :— 

The  hernial  tumor  was  discovered  in  the 
cadaver  of  a  very  black  negro  on  the  dissect- 
ing table ;  consequently  it  cannot  be  deter- 
mined whether  the  condition  was  congenital 
or  acquired. 

"  The  tumor  occupied  nearly  all  the  supe- 
rior part  of  the  groin,  its   upper  boundary 
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slightly  overlapping  Poupart's  ligament  ; 
ovoid  in  shape;  about  four  inches  in  its  long 
diameter  by  three  and  a  half  in  its  vertical 
diameter ;  baggy  in  appearance ;  the  skin 
loose  and  sacculated  towards  the  inner  and 
inferior  portions.  To  the  touch,  the  tumor, 
at  first  mistaken  for  a  femoral  hernia,  was 
soft,  doughy,  inelastic,  its  contents  yielding 
to  pressure,  but  slowly  returning  when  it  was 
removed.  It  appeared  in  some  parts  more 
compact  and  consistent  than  in  the  rest. 

Fig.  341. 


Mass  of  dilated  lymph-vessels. 

"On  dissection  a  thickened  superficial  fas- 
cia was  exposed.  From  the  meshes  of  both 
of  its  layers  protruded  the  cellulo-adipose 
tissue  of  the  region.  The  tumor  presented 
no  connection  with  either  the  crural  or  in- 
guinal ring,  and  appeared  like  a  mass  of  cel- 
lulo-adipose tissue,  interspersed  with  lym- 
phatic glands  evidently  undergoing  fatty 
degeneration,  and  presenting  here  aud  there, 
over  its  dissected  surface  and  through  its 
substance,  patches  of  a  pale  rose  color,  re- 
sembling cellular  tissue  infiltrated  with  blood 


serum,  and  bearing  in  some  points  a  closer 
resemblance  to  fresh  muscular  tissue." 

Drinkard  refers  to  another  rase,  which 
he  saw  in  the  service  of  M.  Nelaton  (Hc- 
pital  des  Cliniques),  in  18(33,  and  which 
the  hitter  denominated  glandular  hyper- 
trophic tumors,  which  are  to  be  distin- 
guished from  those  formed  of  "  varicose 
lymphatics,  and  exude  on  incision  a  lim- 
pid lymph."  In  regard  to  this  case,  ]S:e- 
laton  remarked  as  follows  : — 

"The  first  idea  given  by  the  tumor  is 
that  it  is  formed  by  the  testicle,  which 
has  become  deviated  in  trout  of  the  ab- 
dominal aponeurosis,  and  an  omental 
hernia  has  followed  the  testicle,  which 
would  give  to  the  tumor  the  peculiar  sen- 
sation experienced  on  palpation." 

This,  however,  he  excluded,  for  the 
reason  that  no  pedicle  traversed  the  in- 
guinal canal. 

In  Drinkard 's  case  the  course  of  the 
lymphatics  of  the  limb,  leading  to  the 
tumor,  was  marked  by  bluish-black  lines, 
which  gave  the  limb  a  marbled  aspect. 

"  M.  Trelat  refers  to  the  case  of  a  young 
man  upon  whom  M.  Nelaton  operated  by  ex- 
cising a  lymphatic  tumor.  He  says*.  "The 
diagnosis  being  uncertain,  an  incision  was 
made  over  the  mass,  when  a  considerable 
quantity  of  thickish  milk-like  fluid  escaped, 
leaving  only  irregular  flaps,  and  some  beaded 
filaments,  which  were  removed.  The  patient, 
a  robust  man,  was  seized  with  rigors  and 
symptoms  of  purulent  absorption,  and  died. 
The  tumor  on  the  opposite  side,  which  had 
not  been  operated  on,  was  injected  by  IvI. 
Sappey,  and  was  shown  to  consist  of  a  net- 
work of  varicose  lymphatic  vessels." 

The  succeeding  case,  reported  by  M. 
Trelat,  exhibits  conditions  more  strikingly 
resembling  those  found  in  Amussat's 
than  in  either  Drinkard  1ss  or  jSTelaton's. 
The  tumors  in  this  case  were  mistaken  by 
Trelat,  Nelaton,  and  by  the  physicians  of 
L'ile  Maurice  for  hernial  sacs,  and  their 
true  nature  was  not  suspected  during  the 
lifetime  of  the  patient. 

"A  youth,  when  15  years  of  age,  discov- 
ered a  small  enlargement  below  the  left  groin, 
and  soon  afterwards,  while  performing  gym- 
nastic exercises,  he  was  seized  with  severe 
pain  in  the  right  side,  which  was  supposed 
to  proceed  from  an  inguinal  hernia.  This 
was  reduced  and  a  truss  applied,  but  the  re- 
gion above  the  pad  remained  enlarged,  espe- 
cially after  walking  or  exertion.  The  tumor 
on  the  right  side  descended  lower  than  on 
the  left,  but  the  latter  reached  as  far  up- 
wards as  the  orifice  of  the  inguinal  canal,  and 
was  lobulated.  The  right  tumor  was  more 
projecting,  more  regular,  and  softer.  The 
skin  was  unchanged  in  color  ;  its  surface  was 
regular,  normal,  and  it  was  movable  over  the 
tumors.  The  swellings  were  movable  over  the 
deeper  parts,  were  soft,  could  be  compressed, 
felt  like  lipomata,  and  were  reducible. 
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"Subsequently,  in  consequence  of  a  subcu- 
taneous abscess,  a  fistula  was  established  at 
the  level  of  the  fold  of  the  nates  of  the  left 
side,  about  five  centimetres  from  the  anus, 
but  did  not  communicate  with  the  intestine. 
A  few  days  alter  an  operation  for  the  radical 
cure  of  this  fistula,  the  two  inguinal  tumors 
became  painful,  exquisitely  sensitive,  accom- 
panied with  a  group  of  grave  symptoms,  un- 
der which  the  patient  rapidly  sank  and  died. 

"Autopsy. — The  right  tumor  was  situated 
in  greater  part  under  the  cribriform  fascia, 
in  front  of  the  aponeurosis  of  the  psoas  and 
abductors,  consisted  of  lobes  approximating 
each  other,  was  definitely  bounded  above, 
below,  and  at  the  sides,  but  behind  commu- 
nicated with  the  deep  lymphatic  vessels. 
From  it  was  discharged,  in  great  abundance, 
a  rose-colored  fluid.  No  hernia  could  be  dis- 
covered, but  varicose  lymphatic  vessels  occu- 
])ied  the  inguinal  canal  and  the  superior  por- 
tion of  the  cords. 

"  Upon  removal  of  the  peritoneum  from  the 
posterior  abdominal  wall,  there  was  observed 
along  the  iliac  vessels  a  mass  of  wrapped  con- 
duits rolled  together,  directed  generally  from 
below  upwards.  This  condition  existed  on 
both  sides.  Towards  the  columns  of  the  dia- 
phragm these  two  masses  approached,  and 
were  probably  blended  together  under  the 
diaphragm.  These  masses  wers  formed  by 
the  dilatation  of  lymphatic  vessels,  and  re- 
sembled exactly  the  design  given  by  Breschet 
of  the  condition  found  in  the  case  of  Amussat. 
(See  fig.  341.) 

In  this  connection,  I  reproduce  the  cases 
of  Petit  and  Aime-David,  in  neither  of 
which  was  the  diagnosis  of  lymph  varices 
verified. 

"A  student  had  for  a  year  noticed,  more 
particularly  after  fatigue,  a  swelling  in  each 
groin,  which  was  accompanied  with  some 
pain,  extending  down  the  thighs.  Examina- 
tion showed  tumors  in  both  groins  without 
any  change  in  the  color  of  the  skin.  The 
tumors  extended  into  the  inguinal  canals,  and 
were  painful  to  the  touch  ;  the  pain  extended 
along  the  saphena,  which  region  presented 
the  characters  of  angioleucitis.  The  child 
left  the  lyceum  and  returned  in  eight  days, 
carrying  a  double  hernia  bandage.  The  for- 
mer condition  returned  ;  the  tumors  doubled 
in  size ;  the  limbs  became  oede-matous  and 
benumbed. 

"  In  a  mulatto,  about  thirty  years  of  age, 
as  a  result  of  repeated  angioleucitis,  a  very 
extensive  enlargement  of  the  legs  developed. 
At  the  internal  region  of  the  thighs  there 
were  present  prominent  tumors  consisting  of 
dilated  lymph-vessels.  The  tumors  were  un- 
even, elastic,  transparent,  and  under  pres- 
sure receded  into  the  abdomen." 

Aime-David  refers  to  another  case  ob- 
served by  M.  Denis,  in  which  the  tumors 
presented  were  analogous  to  those  found 
in  the  patient  of  Petit.  The  patient  also 
earned  a  double  hydrocele. 


The  tumor  observed  by  Petters  in  the  right 
inguinal  region  of  a  patient,  equalled  in  size 
a  small  apple,  and  resembled  a  hernia.  It 
"  felt  like  a  conglomeration  of  ascarides — 
like  rebounding  cords — which  upon  pressure 
with  the  finger  became  softer  and  more  flac- 
cid." Petters  regarded  this  anomaly  as  a 
"venous  plexus,"  but  it  consisted  of  the 
"  glands  of  the  right  inguinal  region  trans- 
formed into  cysts  of  small  walnut-size,  filled 
with  wine-yellow  fluid.  From  the  inner  wall 
of  these  cysts,  trabecular  projections  extend- 
ed into  the  cavity,  and  it  was  possible  to 
enter  two  dilated  lymph-vessels  of  crow- 
quill  size,  which  connected  the  cysts  with  one 
another,  so  that  a  dilated  vas  efferens  and 
afferens  could  be  seen  in  each  cyst.  Upon 
puncture  a  yellowish  fluid  spouted  from  these 
cysts  in  a  jet  of  several  inches.  Lymph- 
vessels  and  cysts  together  formed  a  conglome- 
ration which  it  was  difficult  to  unravel.  The 
lymph-vessels  in  the  vicinity,  and  the  thora- 
cic duct,  showed  considerable  dilatation." 
This  case  was  complicated  with  stenosis  of 
both  aurioulo-ventricular  orifices,  enlarge- 
ment of  the  heart,  oedema,  ascites,  and  cir- 
rhosis, and  it  does  not  seem  possible  to  have 
correctly  diagnosed  the  true  nature  of  the 
inguinal  tumor,  which  was  only  recognized 
after  paracentesis. 

Diagnosis. — In  Amussat's  case  death 
speedily  ensued,  preceded  by  violent 
symptoms,  which  developed  suddenly  af- 
ter a  fatiguing  walk  ;  in  Nelaton's,  death 
followed,  in  a  few  days,  an  operation  ;  and 
in  Trelat's,  it  followed  an  operation  for 
fistula  in  ano,  unaccompanied  with  any 
trace  of  redness  or  inflammation  about 
the  wound,  without  erysipelas  or  any  ap- 
pearance of  angioleucitis.  In  these  cases, 
as  also  in  those  of  Petters  and  Petit,  the 
tumors  had  been  mistaken  for  hernial  sacs. 
It  thus  becomes  important  to  differentiate 
them  from  hernia?.  Gjorgiewic  asserts 
that  lymphangiectatic  tumors  may  be 
confounded  with  reducible  and  irreduci- 
ble tumors.  Among  the  latter  may  be 
classed  cold  abscesses,  cysts,  and  lipo- 
mata,  which  develop  very  slowly,  like 
lymphangiectatic  tumors,  but  from  which 
they  differ  by  their  reducibleness,  trans- 
parency, and  indistinct  feeling  of  fluctua- 
tion, resembling  that  of  lipomata,  but 
quite  distinct  from  that  of  tumors  con- 
taining fluid.  Softness  is  a  characteristic 
of  lipomata,  but  the  latter  are  fixed. 
They  maybe  compressed  but  not  reduced. 
Lipomata  are  rarely  developed  symmetri- 
cally (Trelat),  whilst  the  inguinal  glands 
may  be  affected  on  both  sides.  Of  the 
reducible  tumors  they  are  most  fre- 
quently mistaken  for  hernia?.  Both,  says 
Gjon:iewie,develop  slowly;  neither  change 
the  appearance  and  character  of  the  cov- 
ering integument ;  both  increase  in  size 
daring  exercise  and  continued  mainte- 
nance of  erect  posture,  and  both  usually 
recede  in  the  horizontal  posture.     In  the 
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latter  position,  however,  the  hernial  tu- 
mors do  not  recede  unaided,  but  the 
glandular  tumors  do.  Aime-David  in- 
sists that  the  existence  of  a  dilatation  of 
the  lymphatic  vessels  of  a  neighboring 
part  would  be  presumptive  of  the  charac- 
ter of  the  tumor.  Drinkard  invites  at- 
tention to  the  differing  compactness  and 
consistency  of  the  parts  of  the  tumor  in 
his  case,  and  to  the  absence  of  any  im- 
pulse on  straining  or  coughing,  the  invari- 
able size  of  the  tumor,  and  the  history  of 
the  case,  as  sufficient  to  prevent  a  mis- 
take in  diagnosis.  But  in  the  case  of 
Trelat  the  history  was  suggestive  of  the 
presence  of  hernia,  for  the  tumor  in  the 
right  groin  developed  during  violent  ex- 
ertion ;  and  in  the  case  of  Amussat  the 
tumors  developed  gradually,  were  reduci- 
ble at  pleasure,  and  protruded  immedi- 
ately upon  removal  of  the  compressing 
appliances.  In  the  debate  which  took 
place  before  the  Surgical  Society  of  Paris, 
where  M.  Trelat  first  presented  his  pa- 
tient for  examination,  M.  Verneuil  "gave 
the  opinion  that  the  deep  and  intra-ab- 
dominal lymphatic  vessels  were  dilated, 
and  had  perhaps  been  the  point  of  the 
departure  of  the  disease,"  which  opinion 
was  verified  by  the  autopsy,  but  M. 
Trelat,  in  his  report  of  the  case,  does  not 
give  the  reasons  which  enabled  Verneuil 
to  arrive  at  so  accurate  a  diagnosis.  No 
reference  is  made,  in  any  of  the  reports 
of  the  cases,  to  percussion  as  a  means  of 
diagnosis.  But,  perhaps,  the  only  con- 
clusive test  must  be  derived  from  aspira- 
tion. The  presence  of  a  fluid,  presenting 
the  chemical  and  microscopical  characters 
of  lymph,  would  settle  the  diagnosis.  A 
lobulated  feel,  or  the  sensation  of  a  conge- 
ries of  twisted  cords,  unattached  and 
movable  under  the  skin,  or  the  continual 
presence  of  a  swelling  around  the  truss,  as 
in  Trelat's  case,  which  enlarged  when  in 
the  erect  position,  should  excite  a  doubt 
as  to  the  hernial  character  of  the  tumor. 
The  following  case  of  Fetzer  presented 
concomitant  phenomena  which  should  re- 
move all  doubt  as  to  the  character  of  the 
tumors. 

"  A  girl,  16  years  old,  had,  besides  a  double 
femoral  hernia  which  had  existed  since  her 
eighth  year,  upon  her  abdomen,  a  ribbon- 
like stripe,  commencing  one  inch  below  the 
navel  to  the  left  of  the  linea  alba,  continuing 
to  the  left  and  upwards,  and  passing  between 
the  false  ribs  and  the  ilium,  proceeding 
thence,  becoming  lighter  in  color  and  nar- 
rower, as  far  as  the  vertebral  column.  Upon 
this  band,  anteriorly  upon  the  abdominal 
walls,  one  inch  below  the  navel  and  two  lines 
from  the  linea  alba,  was  a  conglomeration  of 
several  wart-like  tumors,  from  the  size  of  a 
male  to  that  of  a  female  nipple,  and  of  the 
same  color  as  the  surrounding  skin.  They 
were  painless,  flaccid,  could  be  pressed  into 


the  abdominal  walls,  but  rose  upon  the  re- 
moval of  the  pressure.  From  two  of  the  pro- 
tuberances a  milk-like  fluid  exuded,  drop 
by  drop.  The  flow  issued  from  a  small  red 
spot  in  the  centre  of  the  tumors,  was  increased 
by  pressure  upon  any  of  the  unruptured 
bodies.  After  standing  a  short  time  the  fluid 
separated  into  a  milky,  turbid  serum,  ren- 
dered clear  by  ether,  and  a  brighter,  milky, 
large  coagulum,  which  reddened  upon  expo- 
sure to  the  air.  Fetzer  removed  one  of  the 
protuberances,  and  from  the  opening  issued  a 
quantity  of  the  milky  fluid,  which  was  fol- 
lowed by  great  debility,  languor,  and  a  feeble 
pulse.  The  entire  band  was  thickly  studded 
with  minute  raised  points.  Into  the  opening 
a  probe  could  be  passed  to  the  depth  of  one 
inch.  Chemical  analysis  of  the  fluid  by  Prof. 
Kostlia,  and  microscopical  examination  by 
Prof.  Schlossberger,  proved  it  to  be  lymph. 

The  history  of  the  above  case  is  incom- 
plete, and,  consequently,  the  true  nature 
of  the  hernial  tumors  must  remain  in 
doubt,  bat  the  probability  is  they  were 
similar  to  the  masses  of  dilated  lymphatic 
vessels  found  in  the  cases  of  Drinkard  and 
Trelat.  If  such  was  their  character,  the 
coincident  diseased  condition  of  the  lym- 
phatics of  the  abdominal  wall  becomes 
an  important  aid  in  determining  a  correct 
diagnosis.  Not  that  such  a  condition  is 
necessary  to  exclude  the  existence  of  true 
hernias,  but  that  the  concurrence  of  tu- 
mors resembling  hernise  and  dilatation  of 
the  lymphatic  vessels  of  the  abdominal 
parietes  would  determine  the  lymphatic 
nature  of  the  tumors. 


Chylous  Hydrocele  ;  G-alactocele  ; 
Chyl,ocele. 

Cases  of  effusion  of  a  milky  fluid  into 
the  tunica  vaginalis  testis  have  been  re- 
ported by  Aug.  Vidal  (de  Cassis),  Ruth- 
num,  Ferguson,  and  Mastin. 

The  fluid  in  the  case  of  Vidal  was  composed 
of  water,  a  substance  differing  from  albumen, 
but  very  analogous  to,  if  not  identical  with 
casein,  a  fatty  substance  presenting  the  physi- 
cal characteristics  of  butter,  sugar,  chloride 
of  sodium,  and  some  traces  of  lime,  probably 
the  chloride.  It  was  alkaline  and  coagulated 
spontaneously.  There  were  seen  under  the 
microscope  a  multitude  of  small  globules, 
some  spherical,  others  irregular,  but  all 
having  the  appearance  of  the  globules  of 
butter.  In  the  case  of  Ruthnum  the  contents 
were  the  "color  of  milk,  with  a  greenish- 
yellow  tinge,  thick,  and  coagulated  sponta- 
neously. Neither  mucus  nor  pus  was  found." 
In  Ferguson's  case  the  fluid  was  alkaline, 
had  a  specific  gravity  of  1019,  was  in  appear- 
ance undistinguishable  from  milk,  and  emit- 
ted a  peculiar  odor.  "  The  milky  appear- 
ance was  due  to  the  presence  of  fat,  which, 


466      INJURIES    AND    DISEASES    OF    THE    ABSORBENT    SYSTEM. 


having  been  dissolved  by  etber,  left  the 
liquid  transparent,  like  ordinary  hydrocele 
fluid.  Heat  and  nitric  acid  caused  a  copious 
deposit  of  albumen,  and  the  aqueous  part 
contained  sugar  and  a  protein  substance  re- 
sembling casein  in  its  reaction.  The  inor- 
ganic ingredients  consisted  of  lime,  soda,  and 
potash,  in  combination  with  phosphoric,  sul- 
phuric, and  hydrochloric  acids."  In  Mastin's 
case  the  fluid  was  "  in  its  physical  and  chemi- 
cal characters  comparable  to  chyle." 

Causes. — The  patients  of  Vidal  and 
Mastin  had  had  gonorrhoea,  accompanied, 
probably,  with  inflammation  of  a  single, 
or  a  group  of  lymphatic  glands,  sufficient 
to  obliterate  one  or  more  afferent  vessels, 
thus  interrupting  the  onward  movement  of 
the  lymph,  and  producing  dilatation  and 
rupture  of  the  distal  extremity  of  the 
vessels,  or  of  the  lymph  spaces  of  a  very 
limited  area.  The  two  cases  do  not  estab- 
lish the  causal  relation  of  the  gonorrhoea, 
but  a  number  of  cases  have  been  reported 
in  which  dilatation,  sometimes  followed  by 
rupture,  of  the  lymph-vessels  of  the  integ- 
ument of  the  penis,  especially  about  the 
prepuce,  has  followed  gonorrhoea,  balan- 
itis, and  even  more  trivial  inflammations, 
and  slight  abrasions. 

Dr.  Mastin  was  the  first  to  observe  a 
lymphatic  varix  on  the  surface  of  the  tu- 
nica vaginalis  testis,  though  Lebert,  as 
early  as  1855,  had  suggested  the  proba- 
bility of  such  an  occurrence  in  cases  of 
chylous  hydrocele.  Mastin  found  upon  the 
smooth,  polished,  and  pearly  white  surface 
of  the  tunic,  at  the  point  of  beginning  of 
its  reflexion  over  the  testis,  "  a  small 
granular-looking  mass  about  the  size  of 
an  ordinary  English  pea,"  which  when 
snipped  off  exhibited  the  "  patulous 
mouths  of  three  or  four  small  vessels," 
which  he  believed  were  lymphatics. 
Varices  have  been  frequently  observed  in 
the  superficial  and  deep-seated  integu- 
mentary lymphatic  plexuses,  but  rarely 
in  the  serous  membranes.  Morton,  in 
1689,  and  Mascagni,  in  1787,  observed 
varices  of  the  pulmonary  lymphatics ; 
Caldani,  in  1791,  described  a  varix  of  the 
lymph  vessels  of  the  heart  ;  Walther,  in 
1787,  and  Sandifort,  in  1780,  recorded  cases 
of  dilatation  of  the  lymph  vessels  of  the 
small  intestines  ;  in  the  latter  case  the 
varix  resulted  from  obstruction  of  the  lac- 
teals  caused  by  intussusception.  Soem- 
merring  described  dilatation  of  the  lym- 
phatics of  the  duodenum  and  of  the  intes- 
tines in  hernise.  He  also  refers  to  in- 
stances in  which  he  had  observed  the  lym- 
phatics of  the  liver  and  spleen  "  filled 
with  a  whitish  material,"  and  Lebert 
asserts  that  he  had  frequently  seen  the 
lymphatics  on  the  surface  of  the  liver  and 
lungs  dilated.  Schregerand  Tilesius  saw 
a  case  of  dilatation  of  the  lymphatics  of 
the  conjunctiva. 


Diagnosis. — The  diagnosis  must  be  de- 
termined by  the  ordinary  symptoms  of  a 
collection  of  fluid  in  the  cavity  of  the  tu- 
nica vaginalis  testis,  and  the  opacity  of 
the  tumor.  Vidal  observed  the  absence 
of  transparency,  a  test  which  does  not 
seem  to  have  been  employed  by  either 
Ruthnum,  Ferguson  or  Mastin,  but 
neither  of  them  suspected  the  character 
of  the  fluid  previous  to  its  evacuation. 

Ferguson  also  invites  attention  to  the 
fact,  that  in  his  case  the  evacuated  fluid 
differed  only  from  ordinary  hydrocele 
fluid  in  the  presence  of  oleaginous  matter  ; 
but  the  analyses  of  Grassi  and  Tyson  char- 
acterize the  fluid  in  the  cases  of  Vidal  and 
Mastin  as  lymph,  its  opacity  and  milky 
appearance  being  due  to  the  presence  of 
an  unusual  proportion  of  fat. 

Treatment. — Ruthnum  evacuated  the 
fluid  and  injected  the  cavity  with  equal 
parts  of  the  tincture  of  iodine  and  water, 
which  effected  a  complete  cure.  Mastin 
dissected  back  the  open  vessels  for  a  short 
distance  and  then  "tied  the  bundle  en 
masse,  with  a  small  and  very  strong  silk 
ligature  ;  then  carefully  excised  all  the 
front  wall  of  the  tunica  and  with  four  or 
five  delicate  silk  sutures  coaptated  the 
edges  of  the  sac,  so  as  to  close  up  the  cav- 
ity, leaving  one  end  of  each  suture  free. 
The  free  ends  of  the  sutures  and  of  the  liga- 
ture were  then  brought  outside,  and  hav- 
ing passed  through  the  sac  a  small  drain- 
age tube,  closed  the  incision  in  the  integ- 
ument with  pin  sutures."  The  parts  were 
dressed  with  a  lotion  of  lead  water  and 
arnica.  A  full  dose  of  quinine  with  forty 
drops  of  McMunn's  elixir  of  opium  were 
given.  The  case  progressed  rapidly,  aud 
on  the  fourth  day  the  integument  had 
united  by  first  intention.  Three  weeks 
after  the  operation  tiie  patient  was  dis- 
charged entirely  well. 


Fistula  and  Varices  of  the  Lymph 
Vessels  of  the  Penis  and  Peri- 
neum. 

The  numerous  valves  with  which  the  lym- 
phatic  vessels  are  supplied  prevent  regur- 
gitation only  so  far  as  the  superimposed 
volume  of  fluid  is  insufficient  to  impair 
their  integrity,  or  where  thei'e  is  no  solu- 
tion of  the  continuity  of  the  vascular 
walls,  and  distension  is  within  the  limits 
of  ordinary  and  normal  extensibility.  In 
cases  of  lymphangiectasia  it  is  not  neces- 
sary, usually,  to  look  beyond  the  nearest 
neighboring  and  connected  glands,  for  the 
cause  of  such  distension.  Nature  has 
wisely  multiplied  the  number  of  valves  in 
the  afferent  vessels  the  nearer  they  ap- 
proach the  glands,  as  well  to  modify  and 
direct  the  flow  as  to  prevent   regurgita- 
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tion  ;  but  if  from  any  cause  the  passage  of 
the  lymph  through  the  glands  is  obstructed 
or  prevented,  dilatation  of  the  afferent 
vessels  will  ensue,  and  it  is  not  improba- 
ble that  a  reflex  movement  may  take 
place.  Valvular  insufficiency  and  dilata- 
tion may  exist  in  opposite  relations  to 
each  other,  either  as  cause  or  effect.  In- 
sufficiency, which  may  result  from  con- 
genital defect  or  from  disease  primarily 
attacking  the  valves,  would  produce  stasis 
of  the  fluid  flowing  in  the  vessels,  the  accu- 
mulated fluid  would  produce  distension  of 
the  walls  of  the  vessels,  and  the  coats  los- 
ing their  normal  contractility,  permanent 
dilatation  would  ensue.  Insufficiency  re- 
sulting from  vascular  distension  would  be 
a  mechanical  process.  The  dilatation  of  a 
vessel  may  result  from  a  thinning  or  loss 
of  contractility  of  its  walls,  from  increased 
resistance  to  the  onward  movement  of  the 
fluid,  and  perhaps,  also,  from  the  lesser 
expansibility  of  the  intima  than  of  the 
adventitia.  In  any  intervalvular  section 
of  a  vessel  thus  dilated,  the  lateral  pres- 
sure of  the  accumulated  fluid  would  con- 
stantly increase  until  the  unaltered  valve 
immediately  behind  would  prove  insuffi- 
cient to  maintain  the  weight,  or  its  semi- 
lunar segments  might  be  forcibly  sepa- 
rated by  the  increased  calibre  of  the  vari- 
cose vessel.  Lymphatic  varices  usually 
have  their  beginning  in  the  vessels  and 
extend  to  the  plexuses,  but  the  plexuses 
may  be  alone  affected.  Varicosities 
always  progress  backwards  from  the 
point  of  arrest  of  the  flow  of  the  con- 
tained fluid,  and  may  result  from  simple 
repletion  of  each  proximal  intervalvular 
section,  without  any  valvular  insuffi- 
ciency. This  mode  of  producing  lym- 
phatic ecstasis  is  well  illustrated  in  Beau's 
cases  of  varicose  dilatation  of  the  lym- 
phatic vessels  of  the  prepuce,  in  which 
the  integrity  of  the  valves  was  preserved. 
"In  order,"  says  Beau,  "to  obtain  a 
good  view  of  the  lymphatic  varicosity, 
the  folds  of  the  prepuce  must  be  obliter- 
ated by  the  drawing  down  and  tension  of 
the  skin  of  the  penis.  Then  it  appears  in 
the  form  of  a  little  rounded  cord,  resistant 
and  hard  to  the  finger,  in  which  has  accu- 
mulated a  limpid,  aqueous  liquid,  which 
cannot  be  expelled  through  either  of  its 
extremities.  The  varicose  vessel  being 
confounded  with  the  folds  of  the  prepuce, 
and  directed,  like  them,  from  behind  for- 
wards and  from  above  downwards,  there 
is  a  dorsal  extremity  situated  near  the 
median  line,  and  a  frgenal  extremity,  bor- 
dering upon  the  frsenum  of  the  prepuce. 
This  cord  presents,  in  its  continuity,  in- 
tersections which  mark  the.  presence  of 
lymphatic  valves.  As  a  proof,  if  with  a 
fine  needle  a  slight  puncture  is  made  in 
the  dilated  cord  towards  its  framal  ex- 
tremity,   only    that  portion    is   emptied 


which  is  situated  between  the  puncture 
and  intersection,  but  if  the  puncture  is 
made  in  the  dorsal  extremity,  the  cord  is 
emptied  in  its  whole  extent." 

The  course  of  the  lymph  is  towards  the 
dorsal  extremity,  in  which  direction  the 
valves  open,  and  the  failure  to  discharge 
the  fluid  except  by  puncture  at  the  dorsal 
extremity  establishes  the  competency  of 
the  valves.  Meckel  says,  "  the  hydatids 
of  the  lymphatic  vessels  seem  many  times 
to  proceed  from  a  dilatation  of  these  ves- 
sels, closed  at  both  ends  by  valvules  ;  ren- 
dered more  probable  again  by  those  cases 
in  which  have  been  found  hydatids  filled 
with  water,  in  direct  communication  with 
lymphatic  vessels." 

Tlie  widening  of  the  vessels  immediately 
above  the  valves,  sometimes  even  into  sac- 
ular  dilatations,  which  gives  to  the  vessel 
when  distended  a  moniliform  appearance, 
may  be  a  provision  of  nature  to  accommo- 
date moderate  accumulations  of  fluid  in 
the  intervalvular  segments,  thus  prevent- 
ing injury  to  the  vascular  walls,  and  pro- 
viding for  the  ordinary  irregularities  in 
the  volume  of  fluid,  and  for  the  intermit- 
tent operation  of  the  forces  concerned  in 
the  locomotion  of  the  lymph. 

A  similar  condition,  representing  dila- 
tation, occlusion  and  valvular  insufficiency, 
with  fistulous  orifices  at  each  terminus  of 
the  telangiectasis,  through  which  the  fluid 
could  be  discharged  simultaneously,  is 
exhibited  in  the  following  case  of  lympha- 
tic varices  of  the  penis,  occurring  in  a 
man  30  years  old,  reported  by  Dufour. 

"A  year  previously  he  contracted  a  ureth- 
ritis, the  acute  period  of  which  was  compli- 
cated with  lymphangitis  of  the  prepuce  and 
oedema ;  resolution  took  place,  but  there  re- 
mained on  the  inferior  surface  of  the  penis 
little  nodosities  near  the  raphe.  On  the  left 
side  a  reddish,  nipple-like  pimple  was  to  be 
seen,  terminating  at  its  summit  by  a  grayish 
point  alternately  opened  and  closed.  From 
this  there  passed  a  subcutaneous  knotted 
cord,  parallel  to  the  median  raphe  of  the 
penis  ;  the  skin  was  not  adherent,  and  had 
not  changed  its  color.  At  its  posterior  ex- 
tremity the  cord  terminated  in  a  nodosity, 
adherent  to  the  skin,  and  on  which  existed 
two  grayish  openings  resembling  the  one 
before  described ;  pressure  being  made  upon 
the  knotted  cord,  a  sero-purulent  fluid  escaped 
from  all  the  openings  ;  a  stylet  introduced 
into  one  opening  penetrated  the  cord  and 
passed  out  through  an  opening  at  the  other 
extremity.  Between  the  openings  described 
there  existed  another  in  the  middle  of  the 
cord,  at  which  point  the  cord  adhered  to  the 
subcutaneous  cellular  tissue,  which  M.  Eicord 
thought  was  the  point  of  anastomosis  of  the 
affected  with  the  healthy  lymphatics." 

The  valves,  though  incompetent,  were 
present,  and  by  their  incomplete  operation 
preserved  to  the  dilated  vessel  the  charac- 
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teristic  knotted  condition.  When  entirely 
absent,  either  through  congenital  defect 
or  destruction  by  disease,  such  portion  of  a 
vessel  will  expand  uniformly,  presenting 
no  intersections  marked  by  constrictions, 
or,  it  may  be  this  latter  condition,  arising 
in  like  manner  as  the  hydatid  or  bladder- 
like,  or  the  rosary-like  form  of  dilatation, 
is  simply  an  advanced  stage  of  the  same 
process,  marked  by  very  great  thinning 
and  transparency  of  the  vascular  walls. 
This  form  of  ectasis  is  exhibited  in  the 
following  case,  reported  by  Huguier,  of 
dilatation  of  the  lymphatic  vessels  of  the 
penis. 

"A  man,  aged  39  years,  had  been  affected 
with  a  right  inguinal  hernia,  and  for  two 
years  had  used  a  bandage.  On  the  penis,  at 
the  base  of  the  glans,  was  a  crown  of  trans- 
parent vessels,  hard,  tortuous,  and  three  or 
four  millimetres  in  diameter.  These  vessels 
seemed  to  arise  about  the  fraenum  of  the  pre- 
puce, from  whence  could  be  seen  each  dividing 
into  three  or  four  branches,  a  little  smaller, 
but  quite  as  hard  and  tortuous,  crossing  to- 
wards the  root  of  the  penis  and  dipping  into 
the  fibrous  tissue  of  the  envelope  of  that 
organ."  Through  a  puncture,  "a  dull,  al- 
most colorless  fluid"  escaped,  followed  by 
collapse  of  the  vessels. 

And  yet  more  interesting  is  the  case  of 
dilatation  of  the  lymph  vessels  of  the  penis, 
caused  by  stasis  of  lymph,  reported  by 
Friedreich,  which  exhibits  both  the  rosary- 
like form  and  the  ecpuable  expansion  of 
the  vessels. 

"  K.  K.,  aged  18,  had  a  simple,  non-indu- 
rated chancre  upon  the  external  skin  of  the 
penis.  It  cicatrized  after  a  short  time,  and 
left  no  appreciable  puckering  of  the  skin. 
When  nearly  healed,  the  lymphatic  glands 
of  both  inguinal  regions  began  to  swell  and 
to  pain,  followed  by  turgescence  and  a  pain- 
less swelling  of  the  whole  penis.  Simulta- 
neously was  observed  a  vessel  surrounding 
the  corona  glandis  like  a  ring,  having  its  be- 
ginning on  both  sides  of  the  fraenum,  running 
thence  upwards  in  the  furrow  behind  the 
corona,  and  continued  above  in  a  thicker 
second  vessel,  which  extended  along  the 
median  line  to  the  root  of  the  penis,  but  re- 
ceded gradually  inwards,  escaping  more  and 
more  from  view,  and  finally  could  only  be 
discovered  by  the  touch.  These  vessels  were 
very  prominent  above  the  surface  ;  felt  full, 
elastic,  painless,  and  were  recognized  as 
largely  dilated  lymph-vessels  by  their  whey- 
like, dull-white  contents,  as  well  as  by  their 
rosary -like  arrangement.  From  tbe  circular 
vessels  radiated  numerous  thinner  vessels,  of 
the  calibre  of  knitting-needles,  which  carried 
the  same  contents,  but  being  dilated  equally, 
did  not  present  the  same  rosary-like  arrange- 
ment, and  which,  receding  after  a  short  course 
upon  the  glans  into  the  deeper  tissues,  soon 
escaped  from  view.  The  inguinal  glands  were 
incised  as  soon  as  fluctuation  was  felt,  and  a 


quantity  of  pus  was  discharged  from  the 
cellular  tissue  surrounding  the  glands,  the 
infiltrated  lymphatic  glands  protruding  at 
the  bottom  of  the  opened  abscess  in  the  form 
of  nodular  tumors,  and  of  flesh-red  color. 
The  wounds  closed  in  a  short  time,  the  gland- 
ular tumors  were  reabsorbed,  and  pari  passu 
the  dilated  lymph-vessels  were  reduced  to 
their  normal  lumen." 

The  lymph  stasis  resulted  from  the 
impermeability  of  the  inguinal  glands, 
occasioned  by  the  compression  of  the  in- 
flamed and  surrounding  cellular  tissue. 
The  concurrent  glandular  tumefaction  and 
vascular  dilatation,  and  their  gradual 
subsidence,  with  the  restoration  of  the 
channels  through  the  glands,  directly  con- 
nect the  two  conditions  as  cause  and 
effect.  The  varying  form  of  the  ectasia, 
which  was  equable  in  the  smaller,  and 
irregular  and  bead-like  in  those  of  the 
next  order,  leaves  but  little  doubt  of  the 
absence  of  valves  from  the  former  and  of 
their  presence  in  the  latter ;  and  the  gradu- 
al contraction  of  the  vascular  walls  with 
the  removal  of  the  accumulated  fluid,  and 
the  maintenance  of  their  normal  condi- 
tions, suggests,  also,  the  restoration  of 
the  valves  to  their  proper  action,  if,  in- 
deed, they  were  rendered  incompetent 
during  the  continuance  of  the  lymph  sta- 
sis. 

The  patient  of  Zambaco  had  always  "car- 
ried on  the  posterior  portion  of  the  raphe  of  the 
scrotum  two  little  prominences,  of  soft  con- 
sistency, variable  size,  globular,  and  trans- 
parent," which  ruptured  spontaneously  and 
discharged  an  "opaline,  whitish,  milky 
fluid."  Subsequently  two  vesicles  formed  at 
the  root  of  the  penis  and  ruptured,  discharging 
a  similar  fluid.  The  prominences  and  vesicles 
were  arranged  along  an  antero-posterior  line 
— a  projecting,  irregular,  knotted  cord,  at 
points  more  distant  than  at  others,  and  from 
all  the  fistulas  there  was  a  continuous  dis- 
charge. Pressure  from  behind  forwards  in- 
creased the  discharge.  In  this  case  there 
does  not  seem  to  have  been  any  incompetency, 
but  immobility  of  the  valves,  which  impeded 
the  current  of  the  lymph,  and  produced  the 
dilatation  of  the  vessels  and  rupture  at  the 
points  where  the  fluid  accumulated  in  excess. 

M.  Verneuil  has  seen  at  the  base  of  the 
glans  penis  an  enormous  dilatation  of  the 
lymph-vessels,  which  presented  the  appear- 
ance of  successive  tumors  in  the  form  of  a 
rosary. 

Hamilton  reports  the  case  of  a  child,  aged 
three  years,  "with  phimosis  and  adhesion  of 
the  prepuce  to  the  glans  penis.  Along  the 
raphe  of  the  scrotum,  extending  from  an  inch 
in  front  of  the  anus  to  the  glans  penis,  was 
an  elevated  sinus  with  transparent  walls 
about  the  size  of  a  crow's-quill,  closed  at  both 
ends,  and  nearly  filled  with  a  whitish,  cream- 
like fluid,  which  could  be  seen  to  pass  from 
one  end  to  the  other  when  pressure  was 
made." 
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Hensen  reports  the  case  of  a  boy,  aged  10, 
who  had  upon  the  prepuce  an  opening,  from 
which  was  discharged  a  fluid  slightly  colored 
red  from  the  presence  of  red  blood-corpuscles, 
and  which  after  standing  became  milk-white.  | 
The  scrotum,  without  being  very  much  en-  j 
larged,  had  upon  its  surface  numerous  white 
vesicles,  from  which,  when  punctured,  poured 
a  milk-white  fluid,  sometimes  in  very  great 
quantities.  The  fluid  discharged  through  the 
preputial  fistula  came  from  a  varicose  lymph- 
vessel. 

Causes. — These  varices  may  be  caused 
by  urethritis,  balanitis,  chancre,  imper- 
meable glands,  periadenitis,  and  congeni- 
tal defects,  which  produce  narrowing  or 
occlusion  of  the  vessels.  The  most  fre- 
quent cause  is  coitus. 

Diagnosis. — The  varices  being  confined 
to  the  superficial  lymph  vessels,  the  diag- 
nosis is  usually  easily  made  by  the  ap- 
pearance of  hard,  knotted,  flexible  cords 
along  the  course  of  the  vessel.  When  am- 
pullar, they  are  like  rounded  tumors,  unat- 
tached to  the  skin,  are  depressible,  and  re- 
sume their  form  when  the  pressure  is  re- 
moved. When  located  in  the  prepuce,  the 
dilated  cord  offers  resistance  and  hardness 
to  touch.  The  fluid  cannot  be  expelled 
through  either  extremity  when  the  valves 
are  competent,  and  the  cord  is  divided  in 
its  continuity  into  sections  marked  by  the 
valves.  The  dilated  vessel  is  confounded 
with  the  prepuce,  and  is  divided  into  two 
extremities — a  dorsal  extremity,  situated 
near  the  median  line  of  the  back  of  the 
penis,  and  a  frsenal  extremity,  bordering 
upon  the  frsen.um  of  the  penis.  Some- 
times the  fluid  discharged  through  a  fistula 
or  puncture  is  dull  and  almost  colorless, 
in  other  cases  it  is  milky.  In  certain 
forms  collapse  of  the  vessels  follows  punc- 
ture. The  affection  when  caused  by  coitus 
is  at  first  usually  intermittent,  but  after 
frequent  recurrence,  become  permanent. 

Treatment. — Several  methods  have  been 
devised.  Ricord  seized  the  knotted  cord 
of  the  size  of  a  crow's  quill,  which  ran 
parallel  to  the  median  line  of  the  raphe  of 
the  penis,  with  a  pair  of  forceps,  and  ex- 
cised the  fold  so  formed,  cutting  with  the 
bistoury  all  that  was  above  the  forceps, 
and  then  excised  a  portion  of  the  deep 
wall  of  the  vessel  which  was  at  the  bot- 
tom of  the  wound.  The  edges  of  the 
wound  were  brought  together  by  scrres- 
fines.  Union  took  place  by  the  first  inten- 
tion. The  treatment  by  Beau  varies  ac- 
cording as  the  affection  may  be  intermit- 
tent or  continuous.  In  the  first  case  he 
employs  with  much  success  astringents 
and  tonics,  such  as  cold  water,  solutions 
of  acetate  of  lead,  alum,  hydrochlorate  of 
ammonia,  using  them  as  lotions,  especially 
as  local  baths.  But  when  the  varicosity 
has  become  continuous  and  existed  for 
some  time,  he  performs  the  following  opera- 


tion. After  having  caused  the  varicose 
cord  to  bulge  out  as  much  as  possible  by 
proper  pressure,  he  passes  an  ordinary 
fine  needle,  armed  with  a  thread,  into  the 
frsenal  extremity  and  along  the  vessel  for 
a  distance  of  a  centimetre,  then  out 
through  the  wall  of  the  vessel,  and  disen- 
gaging it  from  the  thread,  ties  the  two 
ends  of  the  thread  traversing  the  varix, 
and  folding  it  up  conceals  it  in  the  eul  tie 
sac  of  the  prepuce  which  covers  the  glans 
penis.  As  soon  as  sufficient  inflammatory 
action  is  set  up,  which  usually  occurs  in 
three  or  four  hours,  and  is  determined  by 
moderate  pain  and  slight  oedema  of  the 
prepuce  at  the  frsenal  end,  the  thread  is 
cut  and  carefully  removed.  For  several 
hours  a  serous  effusion  escapes  through 
both  apertures.  The  cedematous  swelling 
disappears  in  a  few  days,  leaving  a  decided 
prominence  of  that  portion  of  the  varicose 
cord  traversed  by  the  thread.  It  remains 
bard,  slightly  painful  on  pressure,  be- 
comes opaque,  and  gradually  diminishes 
in  size.  In  two  or  three  months  the  ves- 
sel is  so  reduced  that  it  is  lost  in  the  mu- 
cous membrane  of  the  prepuce.  It  is  not 
necessary  that  the  thread  should  traverse 
the  whole  length  of  the  varicose  vessel, 
but  it  is  essential  that  it  should  be  intro- 
duced through  the  frsenal  end,  for  as 
the  movement  of  the  lymph  is  towards 
the  dorsal  extremit}r,  it  must  follow  that 
when  the  frsenal  end  is  obliterated,  the 
efflux  of  lymph  ceases,  and  the  entire  ves- 
sel will  disappear.  When  the  varix  is 
produced  by  the  presence  of  enlarged 
glands,  or  periadenitis,  the  removal  of 
such  cause  will  restore  the  permeability 
of  the  vessel  or  vessels,  and  the  varix  will 
disappear. 


Lymph  ScpvOTTJM;  Chyloderma;  Pa- 
chydermia LY31PHANGIECTATICA. 

This  disease  is  characterized  by  vesicle 
formations  thickly  studding  the  surface  of 
the  scrotum,  formed  by  partial  ampullar 
dilatations  of  the  superficial  subpapillary 
lymphatic  net.  The  inner  surface  (Rind- 
ilcisch)  of  the  vesicles  is  always  lined 
with  lymphatic  endothelium,  and  the 
covering  is  formed  by  the  epidermis  and 
papillary  layer.  They  are  found  in  regions 
rich  in  organic  muscles,  which  in  the 
tunica  dartos  forms  "a  proper  membra- 
nous organ."  Rindfleisch  cays  this  mus- 
cular element  undergoes  a  special  hyper- 
plasia, and  by  contraction  compresses  the 
lymphatic  trunks  which  penetrate  the 
cutis  in  a  straight  direction,  and  connect 
the  superficial  with  the  deep  vessels,  thus 
preventing  afflux  of  lymph,  and  pro- 
ducing ampullar  dilatation  of  the  terminal 
radicles.  It  is  generally,  if  not  always, 
associated  with  enlarged  and  indurated 
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groin  glands,  which  are  rendered  imper- 
meable, and  it  is  not  improbable  that  the 
vesicle  formations  and  the  hypertrophy  of 
the  dartos  may  be  effects  of  the  obstruc- 
tion to  the  lymph-stream. 

Numerous  cases  have  been  reported, 
especially  by  Carter  and  Manson,  and  all 
belong  to  the  acquired  forms  of  lymph  var- 
ices. The  following  case,  reported  by 
Carter,  presents  a  number  of  interesting 
phenomena. 


"The  skin  of  the  scrotum  was  corrugated, 
thickened,  and  studded  with  numerous  tu- 


bercles, varying  in  size  from  a  pin's  head  to 
a  pea,  soft  to  the  touch,  and  when  punctured 
discharged  a  chylous  fluid,  sometimes  equal- 
ling a  pound  daily.  Sometimes  it  issued 
spontaneously  from  one  or  more  of  the  tuber- 
cles. When  it  ceased,  and  occasionally  dur- 
ing its  continuance,  the  urine  became  chylous 
and  frequently  coagulated.  The  inguinal 
glands  on  both  sides  were  much  enlarged 
(see  tig.  342),  soft,  doughy,  and  diminished 
under  pressure.  The  tumefaction  of  these 
glands  seemed  to  alternate  with  the  appear- 
ance of  chyle  in  the  urine,  and  increased  two 
or  three  hours  after  a  full  meal,  and  then 
subsided.     The   appearance  of  chyle  in  the 


Fig.  342. 


Carter's  case  of  lymph-varices. 


urine  was  irregular ;  when  chylous,  it  was 
either  white,  reddish-white,  or  pinkish,  with 
a  subsequent  deposit  of  blood  corpuscles.  It 
usually  coagulated  more  or  less  completely, 
the  clot  assuming  a  rose  color. 

"The  fluid  discharged  from  the  scrotum, 
while  flowing,  assumed  a  red  color,  coagulated 
very  rapidly,  the  clot  being  red,  and  the 
serum^  milky.  It  consisted  of  a  molecular 
base,  granules,  and  red  blood-corpuscles, 
some  well  formed,  some  granular  and  starred." 

Wiedel  reports  the  case  of  a  "  boy,  aged  18, 
upon  whose  scrotum  were  a  multitude  of  pale 
yellow  vesicles.  From  one  of  the  largest, 
which  he  punctured,  a  milk-like  fluid  was 
ejected  in  a  jet,  which,  upon  chemical  exami- 
nation, proved  to  be  lymph.  This  condition 
continued  until  he  reached  the  age  of  fifteen, 
when  the  scrotum  became  suddenly  inflamed, 
red,  very  painful,  and  enlarged  to  three  times 


its  size.  The  inflammation  extended  to  the 
perineum  and  adjacent  skin ;  a  large  tumor 
formed  between  the  scrotum  and  anus,  which 
subsequently  ruptured  and  continued  to  dis- 
charge a  considerable  quantity  of  watery  fluid. 
In  consequence  of  these  continual  losses,  his 
strength  gave  way,  and  he  died  of  phthisis 
pulmonalis." 

"Verneuil  reports  the  following  case, 
which  exhibits  this  affection  in  a  different 
aspect. 

"The  patient  was  affected  by  a  chronic 
swelling,  with  induration  and  cutaneous 
hypertrophy  of  the  scrotum,  of  the  ingui- 
nal regions,  and  of  the  two  thighs.  The 
thickened  skin  was  covered  with  rounded 
prominences,  firm  to  the  touch,  sessile,  but 
little  vascular.     One  variety  was  due  to  the 


LYMPH    SCROTUM 


471 


hypertrophy  of  the  papilla?,  and  the  other 
enclosed  ampullar  dilatations  of  the  lym- 
phatic vessels.  From  the  latter,  when  exco- 
riated or  pricked,  oozed  a  lemon-colored 
liquid,  slightly  viscid,  transparent,  like  a 
weak  solution  of  gum-water.  In  the  left  in- 
guinal fold  there  were  two  soft  prominences, 
violet-colored,  fluctuating,  and  covered  with 
a  crust,  on  the  removal  of  which  there  escaped 
a  quantity  of  fluid  similar  to  that  above  de- 
scribed. The  patient  had  frequently  recur- 
ring inflammatory  attacks,  which  always 
caused  an  augmentation  of  the  affected  parts, 
which  progressive  increase  always  proceeded 
from  above  downwards." 

M.  Verneuil  rejected  the  hypothesis  of 
elephantiasis  Arabum,  and  insisted  that  it 
was  a  special  variety  of  hypertrophy  which 
was  connected  with  a  dilatation  of  the  su- 
perficial lymphatic  vessels. 

In  the  discussion  which  took  place  be- 
fore the  Chirurgical  Society  of  Paris,  De- 
marquay  admitted  the  dilatation  of  the 
lymph  vessels,  but  insisted  that  the  hy- 
pertrophy was  elephantoid  because  of  the 
extent  of  tissue  involved,  the  small  quan- 
tity of  fluid  discharged,  and  the  absence 
of  a  jet,  which,  he  erroneously  main- 
tained, is  the  invariable  manner  of  escape 
of  the  fluid  from  avarix  of  the  superficial 
lymphatic  network.  In  this  view  M. 
Trelat  coincided,  and  held,  furthermore, 
that  the  dilatation  of  the  deep  network  of 
lymph  vessels  was  not  established,  for 
in  all  such  cases  there  was  found  "a  cir- 
cumscribed tumor  of  greater  or  less  ex- 
tent, without  alteration  of  the  skin," 
which  might  be  mistaken  for  a  hernia  or 
a  lipoma.  The  extent  of  the  hypertrophy, 
induration  of  the  tissues  and  papillary 
growths,  M.  Trelat's  assertion  to  the 
contrary  notwithstanding,  do  not  antago- 
nize the  hypothesis  of  M.  Verneuil,  for  in 
a  number  of  cases  similar  morbid  condi- 
tions were  manifestly  associated  with  dil- 
atation and  occlusion  of  lymph  channels. 
M.  Panas  had  seen  two  cases  of  dilatation 
of  the  superficial  lymphatic  network  of 
the  scrotum,  but  neither  had  anything 
analogous  to  the  case  of  M.  Verneuil.  In 
both  of  his  cases  the  fluid  was  evacuated 
by  puncture  and  escaped  with  a  jet.  In 
one  case  the  lymphatic  dilatation  followed 
a  balanitis.  The  essential  question  in 
dispute  related  to  the  priority  of  the  con- 
ditions—whether the  elephantiasis  or  the 
disease  of  the  lymphatics  was  the  primary 
condition.  In  cases  like  this,  in  which 
"  the  affection  began  without  known 
cause  by  violent  pains  and  inflammatory 
swelling,"  the  usual  course  of  the  ac- 
quired forms,  it  is  not  easy  to  settle  the 
priority  of  conditions,  for  usually,  when 
unaccompanied  with  a  discharge,  the  af- 
fection is  not  observed  until  pain  and 
swelling  are  present.  In  those  cases  in 
which  discharge  occurs  prior  to  the  onset 


of  the  symptoms  which  are  so  markedly 
present  in' elephantoid  developments,  the; 
question  of  priority  is  settled  in  favor  of 
the  primary  affection  of  the  lymph-vascu- 
lar system,  and  in  such  cases,  especially  of 
the  acquired  forms,  the  subsequent  pro- 
gress does  not  differ  materially  from  those 
cases  where  the  first  observable  pheno- 
mena are  characterized  by  pain  and  in- 
flammatory swelling,  such  as  occurs  in 
elephantiasis  Arabum,  which  it  is  claimed 
produces  stenosis  and  obliteration  of 
lymph  vessels,  and  consequently  dilata- 
tion of  vessels,  stasis  of  lymph,  indura- 
tion and  hypertrophy  of  the  tissues.  It 
cannot,  however,  be  denied  that  inflam- 
matory processes,  either  erysipelatous  or 
elephantoid,  do  constitute  the  beginning 
of  many  of  the  cases  of  hypertrophic  de- 
velopment, which  are  characterized  by  all 
the  phenomena  which  are  ascribed  to  oc- 
clusion and  dilatation  of  lymph  channels, 
and  consequent  stasis  of  lymph. 

As  an  instance  in  point,  the  case  re- 
ported by  Eoberts  possesses  peculiar  in- 
terest. 

"The  patient,  aged  45,  had,  during  sev- 
eral years,  numerous  abscesses.  After  the 
last  had  healed  there  were  observed  a  num- 
ber of  transparent  vesicles  scattered  over  the 
abdomen,  occupying  the  hypogastric  region 
from  the  umbilicus  to  the  pubis,  thickest 
near  the  centre  of  the  hypogastrium,  and 
smaller  and  more  sparse  towards  the  confines 
of  the  affected  region.  A  cluster  of  large 
vesicles  is  situated  near  the  umbilicus,  and 
another  larger  cluster  is  near  the  upper  and 
right  external  limit,  as  shown,  in  fig.  343. 

"  Some  of  the  groups  contain  three  or  four, 
others  eight  or  ten,  vesicles,  closely  aggre- 
gated together.  Some  are  so  small  that  they 
are  just  visible.  Most  of  them  are  hemi- 
spherical, but  some  are  oblong  or  irregular, 
as  if  two  or  more  had  coalesced.  In  the 
smaller  vesicles  the  membrane  is  transparent, 
without  a  trace  of  organization,  their  opaque 
white  contents  shining  through  them  like 
drops  of  rich  milk.  They  varied  in  color  and 
fulness — the  whiter  the  more  distended,  and 
when  pale  they  were  flaccid.  The  color  was 
also  affected  by  the  state  of  the  patient's 
health,  and  by  the  digestion  and  assimilation 
of  food  ;  when  feverish  they  were  pale  ;  but 
when  the  appetite  and  sleep  returned,  they 
became  milky  and  turgid.  As  his  health 
finally  declined  the  milky  appearance  became 
less  marked,  and  in  the  last  week  of  his  life 
they  became  permanently  pale  and  flaccid. 
They  were  paler  in  the  morning  before  break- 
fast, after  the  prolonged  fast  of  the  night. 
Soon  after  breakfast  they  began  to  grow 
fuller  and  whiter,  which  increased  through 
the  day,  and  attained  its  maximum  about 
eight  hours  after  dinner.  The  discharge  fol- 
lowed the  same  rule.  When  a  vesicle  was 
gently  pressed,  it  immediately  emptied,  its 
contents  escaping  into  deeper  parts,  but  re- 
turning as  soon  as  the  pressure  was  removed. 


472      INJURIES    AND    DISEASES    OF    THE    ABSORBENT    SYSTEM 


They  did  not  communicate  with  one  another, 
but  after  a  copious  discharge  all  became  empty. 
"  The  condition  of  the  urine  was  carefully 
noted  during  the  progress  of  the  case.  It 
varied  in  quantity  per  day  ;  was  most  abun- 
dant when  there  was  no  discharge  from  the 
vesicles.  On  several  occasions  the  urine  was 
chylous,  and  on  microscopic  and  chemical  ex- 
amination, excepting  the  ordinary  constitu- 
ents of  urine,  presented  all  the  characters  of 
the  milky  discharge. 

Fig.  343. 


Roberts's  case. 

"Autopsy,  twenty-one  hours  after  death. 
Both  lungs  studded  with  gray  granulations. 
Two  small  vomicae  were  found  in  the  left 
apex,  and  one  in  the  right.  Tuberculous 
ulcers  were  found  in  the  small  and  large 
intestines.  The  bronchial  and  mesenteric 
glands  were  enlarged.  The  liver,  spleen, 
kidnevs,  and  bladder  were  healthy.     The  in 


the  lacunae  could  be  seen  to  communicate 
freely  with  one  another  by  small  orifices. 
The  vesicles  constituted  the  surface  bounda- 
ries of  the  superficial  lacunae.  The  lining 
membrane  of  the  vesicles  and  of  the  lacunae 
was  smooth,  glistening,  and  lined  with  spheri- 
cal nucleated  cells." 

Chyluria  is  quite  frequently  associated 
with  lymph  scrotum  and  chyloderma,  and 
the  former  is  constantly  co-existent  with 
enlarged  and  indurated  groin  glands. 

Causes. — The  frequency  of  the 
termination  of  lymph  scrotum  and 
chyloderma  in  phthisis  indicates  the 
presence  of  a  dyscrasia  either  as 
cause  or  effect.  The  fact  that  nearly 
all  the  cases  of  lymph  scrotum  have 
occurred  in  China  and  India  points 
to  some  endemic  agency.  Many  of 
Manson's  cases  were  associated  with 
chronic  malarial  poison.  A  meagre 
and  inadequate  diet,  mainly  com- 
posed of  vegetables,  principally  rice 
and  sweet  potatoes,  must  be  recog- 
nized as  a  predisposing  cause.  Want, 
poverty,  and  suffering  are  equally 
potential.  In  the  localities  where 
this  affection  is  most  common,  all 
these  agencies  are  combined.  Ob- 
struction to  the  lymph  stream  is. 
however,  the  essential  element  of 
cause.  Chyluria,  lymph  scrotum, 
chyloderma,  and  elephantiasis  are 
frequently  associated  conditions,  and 
it  is  maintained  by  some  that  all  are 
forms  of  the  same  morbid  condition, 
and  due  to  the  same  cause — the  pre- 
sence of  filaria  sanguinis  homims. 
It  is  admitted  that  filarise  are  the 
cause  of  chyluria  and  lymph  scrotum. 
Manson  claims  that  obstruction  of 
the  lymph  circulation  through  the 
groin  glands  is  produced  directly  by 
the  ova  or  embryos  of  the  filaria?,  or  in- 
directly by  causing  inflammation. 

Symptoms.  —  Enlargement  and  thicken- 
ing of  the  scrotum,  the.  presence  of  vesi- 
cles filled  either  with  a  milk-like  or  trans- 
parent fluid.  When  rupture  has  occurred, 
lymphorrhagia,  enlarged  and  obstructed 


tegument  of   the  hypogastrium  was  much  |  Srom  glands ;  filaria,  embryos  in  glands. 


thickened  and  spongy.  The  lining  membrane 
of  the  bladder  appeared  smooth,  glistening, 
and  healthy. 

"Examination  of  a  portion  of  the  diseased 
skin. — A  vertical  section  exhibited  disease  of 
the  cutis  vera  and  the  subcutaneous  tissue. 
The  tendinous,  muscular,  and  peritoneal 
strata  of  the  abdominal  wall  were  normal. 
The  skin  was  immensely  thickened,  and 
formed  with  the  subcutaneous  tissue  a  pad, 
varying  from  a  half  to  an  inch  in  thickness. 
When  fresh,  the  cut  surface  had  a  pale  rose 
color  and  somewhat  fleshy  or  granular  appear- 
ance. It  was  traversed  by  short  ducts  or  lacu- 
nae, varying  from  the  width  of  a  crow's  quill  to 
that  of  a  hair.     On  microscopic  examination 


and,  perhaps,  in  discharged  lymph  ;  and 
when  the  lymph  circulation  is  totally  ob- 
structed, excessive  accumulation  in  the 
tissues  on  the  distal  side  of  the  obstruc- 
tion, solidification  and  condensation  of 
the  tissues. 

Treatment.—  The  treatment  is  not  very 
satisfactory.  The  restoration  of  the  gene- 
ral health  by  an  improved  hygiene  and 
more  nutritious  diet  may  arrest  the  fur- 
ther progress  of  the  affection.  When  the 
obstruction  is  caused  by  inflammation 
of  the  groin  glands,  the  arrest  of  the  in- 
flammatory process  may  restore  the  cir- 
culation.    Amputation  of  the  scrotum  is 
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the  only  practical  method  of  relieving  the 
sufferer  of  the  local  inconveniences,  but 
this  does  not  always  effect  a  radical  cure. 
The  operation  is  sometimes  followed  by 
elephantiasis  of  one  or  both  lower  ex- 
tremities. In  those  cases  where  a  spon- 
taneous discharge  takes  place,  the  opera- 
tion seems  to  be  contra-indicated,  because 
they  are  less  frequently  followed  by  ele- 
phantiasis than  when  the  scrotum  has 
been  amputated. 

Wounds  of  Lymph  Vessels. 

Traumatic  injuries  of  the  absorbent 
vessels  seem  to  have  been  a  subject  pecu- 
liarly attractive  to  many  of  the  older 
authors.  Ruysch,  as  early  as  1665,  drew 
attention  to  wounds  of  the  lymphatic 
vessels,  and  refers  to  a  certain  surgeon, 
"who  had  unfortunately  cut  a  lymphatic 
vessel  in  incising  a  venereal  bubo  not 
completely  developed,  from  which  flowed 
daily  a  great  quantity  of  lymph."  Solin- 
gen,  in  1693,  reported  two  cases  of 
"lymph  fistula?  situated  at  the  head  of 
the  soleus  muscle,  one  consequent  upon  a 
wound,  the  other  produced  by  contortion 
of  the  limb."  Muys,  in  1695,  saw  a 
young  man  who  had  been  wounded  in  the 
left  external  malleolus,  and  from  the 
wound  "  there  flowed  every  day  a  vast 
quantity  of  water."  iSTuck,  in  1733, 
wrote  of  wounds  of  the  lymphatic  vessels. 
"Very  often,"  he  says,  "in  venesection 
performed  on  the  arm,  and  especially 
when  performed  on  the  foot,  the  absorbent 
vessels  are  injured ;  by  carelessness  in 
regard  to  these  vessels  the  lancet  has 
proved  fatal."  Van  Swieten,  in  1764, 
recorded  the  observation  that  frequently 
the  most  abundant  discharges  of  lymph 
followed  venesection  ;  and  Haller,  a  few 
years  later  (1773),  stated  that  he  had 
known  a  "flux  of  lymph  of  such  long 
continuance,  and  so  difficult  to  arrest, 
that  he  could  explain  its  existence  only 
upon  the  supposition  that  a  large  vessel" 
had  been  severed  in  blood-letting.  Mas- 
cagni  and  Assalini,  in  1787,  cited  cases  of 
lymphorrhagia  following  venesection  ;  the 
latter  mentions  the  case  "  of  a  boy  eleven 
years  old  who  lost  five  pints  of  lymph  in 
three  days  from  a  slight  wound  located 
upon  the  inner  part  of  the  thigh. "  Soem- 
mering (1795)  and  Monro  also  recorded 
observations  of  discharges  of  lymph  fol- 
lowing slight  wounds ;  and  Schreger 
(1799)  mentions  an  instance  of  lymph  fis- 
tula following  blood-letting  in  the  foot. 
Soemmerring  remarks  that  the  healing  of 
wounds  on  the  instep,  near  the  ankles 
and  knees,  on  the  back  of  the  hands,  near 
the  bend  of  the  elbows.,  and  near  all 
joints,  is  impeded  by  the  continual  drip- 
ping of  lymph,  and  offers  the  explanation 
that  as  the  "absorbents  about  the  joints 
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are  protected  only  by  very  thin  skin  and 
very  little  fat,"  the  swelling  and  inflam- 
mation which  ensue  prevent  contraction 
and  compression  of  the  incised  vessels. 
In  1817  Nasse  recorded  several  instances 
of  lymph  fistula?  caused  by  traumatic 
lesions  of  lymph  vessels  ;  in  some  of  the 
cases  he  analyzed  the  fluid  discharged 
and  proved  it  to  be  lymph.  Since  then 
lymph  fistula?  from  traumatism  seem  to 
have  attracted  but  little  attention,  though 
quite  a  large  number  of  cases  of  lymphor- 
rhoea  and  lymphorrhagia,  occurring  in 
consequence  of  diseased  conditions  of 
some  portion  of  the  lymphatic  system, 
have  been  carefully  recorded. 

Even  as  late  as  1859,  Binet  maintained 
that  neglected  lesions  of  lymph  vessels 
would  give  rise  to  "ulcers  of  the  most 
rebellious  character,"  and  suggests  that 
ulcers  of  the  lower  extremities  very  fre- 
quently owe  their  origin  "to  alterations 
of  the  lymphatic  vessels."  Such  ulcers 
may  be  recognized,  says  Binet,  "  b}r  the 
abundance  of  the  matter  excreted,  com- 
pared to  the  extent  of  the  ulcer ;  by 
the  increase  of  the  excreted  fluid  when 
gentle  pressure  is  made  from  the  extrem- 
ity towards  the  lesion  ;  by  the  exceptional 
difficulty  in  cicatrization ;  and  by  the  na- 
ture of  the  excretion." 

Hewson  relates  the  case  of  a  butcher 
who  cut  some  of  the  larger  vessels  which 
pass  over  the  tibia,  which  was  cured  by 
compression.  Monro  also  cites  a  case  of 
copious  discharge  of  lymph  following  the 
excision  of  a  tumor  from  the  upper  arm, 
which  was  cured  by  the  application  of 
"Roman  Vitriol." 

Traumatic  lymph  fistula?  are  generally 
found  in  the  neighborhood  of  large  joints, 
the  ankle  and  knee  joints  being  the  most 
frequent  localities. 

T he  diagnosis  is  determined  by  the  char- 
acter of  the  fluid  discharged. 

Treatment. — Compression  of  the  wound- 
ed vessels  will  usually  be  sufficient.  Oc- 
casionally it  will  be  necessary  to  make  an 
incision  into  the  cellular  tissue  round  the 
wound  or  ulcer  so  as  to  cut  off  the  fistu- 
lous tract  from  the  lymph  current.  Cau- 
terization or  the  application  of  iodine 
may  sometimes  serve  a  useful  purpose. 

Lymphorrhagia  and  Lymph  angiec- 

TASIS. 

These  conditions  are  so  constantly  asso- 
ciated as  allied  affections  that  it  is  proper 
to  consider  them  together.  Of  the  nu- 
merous cases  that  have  been  reported, 
both  of  the  congenital  and  acquired 
forms,  the  following  may  be  cited  as  in- 
structive illustrations  : — 

Paterson  reports  the  case  of  "  a  female  in- 
fant,   weighing    seven    pounds.      Right   leg 
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twine  the  size  of  the  left ;  surface  slightly 
purplish,  with  here  and  there  a  bluish  tinge. 
The  whole  limb,  from  Poupart's  ligament  in 
front,  and  around  by  the  crest  of  the  ilium 
behind,  down  to  the  toes,  was  one  mass  of 
twisted  and  contorted  varices.  The  vermicu- 
lar prominences  rolled  round  and  round  the 
leg  in  a  singular  manner,  as  represented  in 
fig.  344. 

"Motion  was  perfect,  though  obviously 
painful.  The  transpiration  from  the  limb 
was  so  abundant  and  exhaustive  that  the 
child  grew  weaker  from  day  to  day.  On  the 
fifth  day  large  blebs  appeared  on  each  side  of 
the  ankle,  and  the  color  and  general  appear- 
ance changed — it  became  darker  ;  the  copious 
transudation  continued,  the  exhaustion  in- 
creased, and  death  took  place  on  the  ninth 
day  after  birth. 

Fig.  344. 


Paterson's  case  of  lymphangiectasia. 


"Examination  of  the  limb  proved  the  vari- 
cose prominences  to  be  enlarged  lymphatics, 
filled  to  distension  with  a  milky,  serous  fluid. 
From  their  abrupt  beginning  in  front,  around 
the  buttock,  and  down  the  limb  the  lymph- 
atics were  twisted,  corded,  and  rolled  together. 
Around  the  crest  of  the  ilium  and  along  the 
course  of  Poupart's  ligament  the  tissues  were 
condensed,  resembling  tight  bands  stretched. 
There  was  no  appearance  of  glandular  or 
other  structures.  The  muscles,  glands,  blood- 
vessels, etc.,  beneath  wore  natural,  and  no 
distended  lymphatics  could  be  discovered  in 
the  deep  tissues.  The  tissues  from  the  iliac 
crest  to  the  pubis  seemed  like  a  mass  of  hard- 
ened cellular  tissue.  No  anastomotic  con- 
nection between  the  superficial  and  deep- 
seated  lymphatics  could  be  discovered." 

Day  has  reported  the  following  case  of  a 
"  boy,  aged  7  years  ;  healthy.  When  two 
and  a  half  years  old,  the  enlargement  of  the 
leg,  which  did  not  extend  above  the  knee,  and 
was  most  apparent  above  the  ankle  and  on 
the  inner  and  front  aspect  of  the  tibia,  was 
first  observed.  The  skin  was  normal,  only 
tightly  expanded  over  the  tissues   beneath, 


which  was  always  increased  by  standing  or 
walking.  The  limb  gradually  enlarged,  and 
the  tumefaction  extended  upwards,  involving 
the  entire  thigh,  until  it  measured  as  fol- 
lows : — 

Incites. 
Upper  third  of  thigh       ...     16 

Middle  of  thigh 15± 

Knee-joint    .......     13" 

Below  knee 12 

Calf 11 

Lower  third  of  leg      ....     11 

Above  ankle-joint       ....       7| 

Instep      ........       9 

Base  of  toes (Ji 

' '  When  the  system  was  out  of  order  the 
leg  always  enlarged.  During  the  period  of 
growth  herpetic  spots  appeared  at  various 
times  on  the  leg,  foot,  and  scrotum, 
and,  when  the  leg  had  reached  its 
largest  development,  a  small  pearly- 
looking  vesicle  appeared  on  the  upper 
part  of  the  penis,  which  finally  rup- 
tured and  discharged,  from  time  to 
time,  a  milky-looking  fluid,  which 
exhibited  the  following  characteris- 
tics :  Faint,  sickening  odor  ;  salt-like 
taste;  alkaline  reaction.  There  was 
no  uniformity  in  rapidity  of  coagula- 
tion. The  clot  bore  the  closest  resem- 
blance to  that  of  blood,  except  being 
softer  and  destitute  of  red  corpuscles. 
It  contained  a  laTge  quantity  of  fatty 
matter  and  fibrin,  a  molecular-base- 
like chyle,  and  numerous  pale  cells 
resembling  white  blood -corpuscles. 

"A  patch  of  yellowish-white  ves- 
icles, seeming  to  contain  a  cheesy 
matter,  appeared  on  the  upper  part 
of  the  leg,  and  subsequent  to  the  rup- 
ture of  the  vesicle  on  the  penis,  a  clus- 
ter of  similar  vesicles  appeared  on  the 
dorsum  of  the  foot.  The  discharge 
was  always  followed  by  reduction  in 
the  size  of  the  limb,  and  was  sometimes  so  co- 
pious as  to  produce  great  debility,  confining 
him  to  bed.  Occasionally,  after  the  disease 
had  continued  for  several  years,  he  was  sub- 
ject to  attacks  of  inflammation  limited  to  parts 
of  the  affected  limb,  which  was  attended  with 
high  fever,  loss  of  appetite,  burning  pain, 
and  redness  of  the  part.  Finally,  in  conse- 
quence of  the  recurring  discharges,  his  general 
health  became  seriously  impaired,  character- 
ized by  great  weakness  and  prostration. 
Sometimes  the  discharge  in  the  beginning 
was  pure  lymph,  changing,  after  it  had  con- 
tinued for  a  while,  into  a  chylous  fluid  exhibit- 
ing the  characters  before  described." 

Demarquay  reports  the  case  of  "M.  X., 
aged  17.  Health  always  good.  While  play- 
ing, he  noticed  that  a  liquid,  at  first  colorless, 
but  soon  acquiring  a  milky  tinge,  was  flowing 
from  a  definitely  located  spot  on  the  inner  and 
lower  part  of  the  left  thigh,  where  were  found 
very  small  elevations  in  considerable  number, 
and  depressible.  Some  days  after,  M.  De- 
marquay observed  the  liquid,  at  first  almost 
colorless,  with  a  slightly  muddy  tint,  and 
passing   to   a  yellowish-white,   jetting   with 
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considerable  force  from  little  granulations 
situated  upon  and  around  an  elevation  three 
or  four  centimetres  in  extent,  depressible,  and 
like  a  varix,  extending  in  a  slightly  curved 
line  from  the  anterior  to  the  inner  part  of 
the  thigh,  as  shown  in  liar.  345.     This  eleva- 


tion became  more  evident  upon  walking,  and 
diminished  with  rest.  Several  discharges  took 
place  during  the  following  six  months,  and 
two  months  later,  one  which  lasted  nine 
hours.  A  portion  of  this  was  collected  in  a 
vessel,  and  soon  coagulated  like  blood,     in 


Fig.  345. 


Demarquay's  case  of  lymphorrhagia. 


the  centre  of  the  mass  a  clot  formed,  which 
appeared  composed  of  a  series  of  reddish  fila- 
ments swimming  in  the  midst  of  an  abundant 
serum.  M.  Lebert  declared  the  fluid  to  be 
lymph.  Subsequent  to  this  the  varix  in- 
creased in  volume,  and  the  little  granulations 
before  described  became  transparent  vesicles, 
which,  when  pricked,  discharged  copiously  a 
similar  fluid.  Another  series  of  vesicles  ap- 
peared on  the  anterior  surface  of  the  same 
thigh,  and  in  the  groin  there  was  a  small 
venous  varix.  Th«  affected  thigh  increased 
in  size  in  excess  of  the  sound  limb.  In  this 
case  there  was  dilatation  of  a  lymphatic  ves- 
sel, and  also  of  the  superficial  network,  in 
two  well-defined  points  of  the  thigh.  The 
boy  continued  to  lose  large  quantities  of 
lymph  without  any  impairment  of  his  general 
health.  Compression  above  and  below  the 
point  from  which  the  lymph  flowed  gave  rise 
to  a  jet  of  appreciable  duration  ;  pressure  be- 
low did  not  arrest  the  flow." 

Thilesen's  case  exhibits  special  peculiari- 
ties :  "F.  N.,  aged  19  years.  When  one  year 
old  the  right  thigh  was  larger  than  the  left, 


more  or  less  so  according  to  the  use  of  the 
limb.  When  four  years  of  age,  after  a  short 
walk,  without  unusual  exertion,  the  right 
thigh  was  observed  to  be  double  the  size  of 
the  left.  The  swelling  extended  from  the 
groin  to  the  knee,  was  not  sensitive  or  pain- 
ful, and  was  covered  with  normal-colored 
skin.  It  remained,  now  larger,  now  smaller, 
but  occasioned  no  inconvenience.  After  a 
while  the  skin  upon  the  anterior  and  inner 
aspect  and  towards  the  scrotum  thinned  in 
several  places,  forming  small  shining  spots 
slightly  elevated,  which  ruptured  sponta- 
neously and  discharged  a  yellowish-white, 
opalescent,  somewhat  tenacious  fluid,  which, 
upon  exposure  to  the  air,  coagulated  into  a 
jelly-like  mass.  When  the  rupture  occurred 
while  walking,  the  fluid  would  jet  out  for 
several  feet,  and  sometimes  a  pint  or  more 
was  lost,  which  would  be  followed  by  a  sense 
of  great  exhaustion,  paleness,  and  languor. 
These  discharges  recurred  three  or  five  times 
during  a  year,  and  continued  for  thirteen 
years,  during  which  time  the  swelling  ex- 
tended to  the  leg  and  foot,  and  similar  thinned 
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spots  formed  upon  the  plantar  surface  and 
between  the  toes,  but  none  appeared  upon 
the  leg.  When  ten  years  old,  without  dis- 
coverable cause,  violent  pains  around  the 
right  trochanter,  extending  across  the  right 
gluteal  region  and  down  the  thigh  and  leg, 
supervened.  At  the  same  time,  the  extremity 
from  the  groin  to  the  sole  of  the  foot  began  to 
enlarge  more  rapidly,  the  thigh  attained  the 
circumference  of  the  body  of  an  adult,  and 
the  foot  and  leg  increased  in  proportion. 
Subsequently  a  large  abscess  formed  in  the 
gluteal  region,  which  after  a  time  ruptured 
and  discharged  during  several  months  large 
quantities  of  pus,  and  after  it  healed  the 
thinned  spots  developed  into  transparent 
vesicles  the  size  of  peas,  containing  a  clear 
liquid ;  the  integument  thickened  and  felt 
firmer,  the  epidermis  roughened,  the  furrows 
deepened,  and  the  papillre  enlarged.  The 
limb  enlarged  throughout  its  whole  length, 
and  numerous  vesicles  formed  ttpon  the  ante- 
rior and  inner  surface  of  the  thigh,  and  up- 
wards towards  the  groin  and  scrotum,  reach- 
ing one  and  a  half  lines  in  height,  transparent, 
and  filled  with  a  watery  fluid.  The  contained 
fluid  could  be  pressed  back,  but  immediately 
returned  upon  the  removal  of  the  pressure. 
One  of  the  larger  cysts  was  opened,  and  the 
evacuated  fluid  proved,  on  microscopic  ex- 
amination, to  be  lymph.  Finally,  pleuritis 
set  in,  and  the  patient  died. 

"Autopsy. — Skin  hypertrophic  throughout 
all  its  layers  ;  more  so  upon  the  anterior  and 
inner  part  of  the  femur.  Throughout  the 
hypertrophied  portion  was  a  large  meshy  net 
of  dilated  hymph  vessels,  some  of  which  had 
attained  the  size  of  goose-quills.  The  most 
superficial  vessels  could  be  traced  into  the 
cysts  projecting  from  the  skin,  and  they  were 
ampulla-like  dilatations  of  the  extreme  ends 
of  these  vessels,  with  thinning  of  their  walls. 
Upon  the  lymphatic  trunks  situated  outside 
of  this  extremity,  nothing  abnormal  could  be 
discovered.  The  lumbar  muscles  were  atro- 
phied. The  connective-tissue  of  the  lowest 
portion  of  the  leg  was  infiltrated  with  pus, 
the  articular  cartilage  of  the  lower  end  of  the 
tibia  was  destroyed,  the  ends  of  the  bones 
carious,  the  ligaments  destroyed,  tarsal  bones 
carious.  Tubercular  deposits  in  both  lungs, 
beginning  to  soften ;  small  caverns  in  left 
lung.  Tubercular  deposits  in  liver,  spleen, 
and  other  abdominal  organs." 

Of  the  acquired  forms  the  following  are 
illustrative  cases : — 

Hilton's  case  was  "a  laborer,  aged  22. 
Right  thigh  began  to  swell  a  year  previous 
to  admission  to  hospital,  first  at  the  upper 
part  and  then  gradually  downwards  to  the 
toes.  Skin  not  changed  in  color  ;  no  pain  in 
the  part.  Small  openings  appeared  about 
the  middle  of  inner  side,  from  which  a  milky 
fluid  exuded  every  three  or  four  weeks,  and 
his  leg  and  foot  began  to  grow  and  became 
very  firm.  Before  admission  the  thigh  was 
enlarged  throughout  its  whole  extent,  and 
since,  the  scrotum  and  penis  became  involved 
in  the  swelling.  Left  leg  quite  natural ;  ap- 
pearance  strumous ;    dissipated.     The  right 


leg  is  one-third  larger  than  the  left,  of  natural 
color  and  temperature  ;  imparts  to  the  touch 
a  feeling  like  a  female  mamma  distended  with 
milk.  There  was  a  sensation  of  hard,  irregu- 
lar cords,  lying  in  a  brawny  structure.  No 
oedema.  Towards  back  of  thigh,  and  scat- 
tered over  the  lower  half  of  its  extent,  were 
numerous  vesicles,  varying  in  size  from  a 
pin's  head  to  that  of  a  pea.  No  redness  sur- 
rounded them.  From  them  the  milky  fluid 
was  discharged,  and  when  tapped  it  exuded 
drop  by  drop.  The  fluid  separated  on  stand- 
ing into  a  rounded  coagulum,  smooth  and 
shining,  and  a  watery  looking  fluid.  It  con- 
tained bodies  resembling  lymph  corpuscles, 
granules,  and  fatty  molecules,  albumen, 
fibrin,  but  no  sugar." 

In  Jackson's  case  the  first  unusual  cir- 
cumstance was  the  formation  of  an  abscess 
on  the  lower  part  of  the  belly. 

"It  extended  from  one  superior  spinous  pro- 
cess of  the  ilium  to  the  other  ;  and  left  scars, 
one  in  the  median  line  two  inches  long,  and 
about  two  inches  above  the  level  of  the  median 
line,  and  two  minor  ones  on  the  left  side  about 
the  same  level.  The  abscess  discharged  abun- 
dantly, leaving  the  boy  extremely  weak.  Two 
or  three  days  after  the  abscess  got  well,  the  left 
thigh  began  to  swell  from  knee  to  groin.  This 
enlargement  steadily  increased,  and  at  the 
time  of  the  observation  the  left  limb  was  en- 
larged in  its  whole  circumference,  being 
much  arched  in  front ;  it  does  not  taper  off 
towards  the  knee,  on  the  inner  side,  like  the 
healthy  thigh  ;  but  the  tissues  just  above  the 
internal  condyle  of  the  femur  are  so  very 
much  hypertrophied  as  to  widen  out  this 
part  of  the  limb  greatly.  The  swelling  is 
well  defined  by  Poupart's  ligament  above. 

"  There  was  a  notable  difference  in  color, 
and  some  redness,  in  part  due  to  straining,  in 
part  to  actual  congestion,  and  a  much  larger 
amount  of  hair  on  this  as  compared  with  the 
healthy  limb.  The  inner  and  front  aspects 
of  the  thigh  were  dotted  over  closely  with  a 
pustular  eruption  in  the  stage  of  crusting. 
Over  a  space  which  would  be  covered  by  the 
palm  of  the  hand  there  were  groups  or  clus- 
ters of  white  points,  about  the  size  of  a  millet- 
seed,  containing  opaque  fluid.  On  closer 
examination  smaller  ones  were  to  be  seen 
scattered  all  over  the  thigh,  suggesting  to 
the  mind  varicose  lymphatics  filled  with 
lymph ;  on  puncturing  them  a  milky  fluid 
exuded,  which  coagulated,  and,  under  the 
microscope,  exhibited  all  the  characters  of 
true  lymph.  Delicate  raised  tortuous  lines 
could  be  detected,  which  were  produced  by 
some  distended  vessels,  running  in  a  serpen- 
tine direction,  and  which  were  due  to  hypei"- 
trophied  lymphatics.  The  pustular  eruption 
resulted  from  inflammation  of  the  distended 
lymphatics,  at  the  prominent  points." 

' '  The  limb  felt  elastic  and  firm,  and  the 
irregularities  were  more  apparent  than  real ; 
still  there  was  more  hardness  in  some  places 
than  others.  The  surface  was  cool  ;  the 
swelling  was  freely  movable  over  the  femur  ; 
and  if  any  one  part  was  handled,  the  whole 
moved.     There  was  no  tenderness  or  enlarge- 
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Jackson's  case  of  acquired  lymphangiectasis. 


ment  of  the  glands  in  the  groin,  and  not  a 
trace  or  vestige  of  varicose  veins  or  oedema  of 
the  limb.  The  tortuous  lymphatics  occasion- 
ally burst  naturally,  and  discharged  freely. 
The  limb  had  decreased  considerably  since 
the  lymphatics  disgorged  their  contents  from 
time  to  time." 

Buchanan  reports  the  case  of  a  woman  who 
for  a  number  of  years  discharged  a  white 
fibrino-serous  fluid,  in  varying  quantities,  at 
irregular  intervals,  from  a  semi-excoriated 
surface  situated  on  the  inner  and  posterior 
surface  of  the  left  thigh,  which  was  thickly 
covered  with  white  pearly  vesicles,  from  the 
size  of  a  pin's  head  to  those  met  with  in 
herpes  zoster.  The  discharge  ceased  during 
three  successive  pregnancies,  to  be  re-estab- 
lished immediately  after  the  birth  of  the 
child,  though  during  lactation  it  was  neither 
so  copious  nor  so  continuous  ;  and  on  one  oc- 
casion, when  neither  pregnant  nor  nursing,  a 
brownish-yellow,  pus-like  fluid  was  squeezed 
from  the  tender  and  swollen  mammae,  which, 
under  the  microscope,  exhibited  a  "multitude 
of  minute  oil-globules,  with  a  few  well-marked 
colostrum-corpuscles.  The  fluid  varied  in 
physical  characters,  sometimes  milk-like,  at 
others  serous  and  opalescent."  Its  milky 
appearance  increased  with  the  duration  of 
the  flow,  and  sometimes  in  odor  and  color  it 
was  indistinguishable  from  pure  milk. 

Symptoms,  Causes,  and  Diagnosis. 

In  a  large  majority  of  the  cases  of  lymph- 
angiectasis and  lymphorrhagia  the  fluid, 
which  either  accumulated  in  the  affected 
area,  or  was  emitted  through  the  ruptured 


or  incised  vessels,  presented  the  physical 
characteristics  and  appearance  of  chyle, 
due  to  the  quantity  of  fat  it  contained. 
In  a  few  cases  the  fluid  which  was  at  first 
discharged,  or  which  was  collected  in  the 
vesicular  formations,  was  serous  and  grad- 
ually changed  into  a  chylous  or  milk-like 
fluid.  In  several  instances  this  change  in 
the  color  seemed  to  be  immediately  con- 
nected with  the  digestion  and  assimilation 
of  food.  In  Roberts's  case  the  vesicles  va- 
ried in  color  and  fulness.  The  whiter  they 
were,  the  more  distended,  and  when  pale 
they  were  flaccid  ;  when  feverish  they  were 
pale,  but  when  the  appetite  and  sleep 
returned  the}r  became  milk}-  and  turgid. 
They  were  pale  before  breakfast,  and  full 
and  white  soon  afterwards. 

Desjardins  insists  that  the  specimen 
obtained  by  him,  from  a  patient  affected 
with  varicose  dilatation  of  the  superficial 
lymphatic  network  of  the  derma  of  the 
left  thigh,  presented  all  the  characteris- 
tics, both  chemical  and  microscopical,  of 
perfectly  pure  lymph.  The  fluid  was 
emitted  involuntarily  at  irregular  intervals 
from  translucent  phlyctenule,  having 
the  aspect  and  size  of  grains  of  boiled 
sage,  resulting  from  the  dilatation  of  the 
superficial  integumentary  lymphatic  net- 
work, which  were  in  direct  communica- 
tion with  ampullae,  which  seemed  to  be 
the  reservoirs  for  the  accumulated  fluid. 
It  usually  escaped  guttatim,  and  in  one 
instance  i*eached  in  quantity  5^  lbs.  in  24 
hours.  In  Demarquay's  case  the  fluid 
was  ejected  from  a  minute  vesicle,  was  at 
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first  colorless,  and  acquired  during  its 
continuance  a  milky  tinge.  The  change 
in  color  occurred  during  every  emission. 

The  vesicular  formations,  variously  de- 
scribed by  different  writers  as  ampulla?, 
bladder-like  sacs,  or  cystic  degenerations 
of  the  terminal  ends  of  lymph-chan- 
nels, are  phenomena  very  constantly 
associated  with  lymphangiectasia  and 
lymphorrhagia.  These  dilatations  of  the 
lymph  plexuses  of  origin,  as  they  are  de- 
nominated by  Binet  and  Aime-David,  are 
more  or  less  prominent,  hemispherical, 
usually  transparent,  not  always  depressi- 
ble,  varying  in  size,  in  the  beginning  not 
often  exceeding  the  size  of  a  pin's  head  or 
a  lentil,  and  enlarging  at  a  more  advanced 
period,  but  not  often  projecting  more  than 
a  line  and  a  half  above  the  cutaneous 
surface.  The  larger  the  vesicles,  the 
more  markedly  ampullar,  forming  sacs 
with  constricted  necks.  They  often  rup- 
ture spontaneously,  and  are  always  easily 
perforated  with  a  pointed  instrument, 
discharging  a  slightly  alkaline,  viscid 
fluid,  having  a  milky  color,  and  varying 
in  quantity,  sometimes  escaping  in  a  con- 
tinuous stream,  at  others  drop  by  drop, 
or  in  a  jet.  The  quantity  discharged  may 
be  increased  by  the  erect  posture,  by 
movements  of  the  neighboring  muscles, 
or  by  pressure  along  the  course  of  the 
connecting  lymph-vessel.  When  the  body 
is  in  a  horizontal  position  they  usually 
diminish  in  size  or  fulness, and,  if  ruptured, 
cease  discharging.  The  fluid  evacuated 
stiffens  on  cooling,  coagulates  on  exposure 
to  the  air,  and  is  chemically  and  micro- 
scopically analogous  to  lymph.  Cruveil- 
hier  encountered  pus  several  times  in 
ampullar  lymphatic  varices,  and  others 
have  occasionally  found  a  fluid  more  or 
less  mixed  with  blood  and  other  extra- 
neous matters.  "When  depressible  the 
vesicles  retake  their  form  upon  removal 
of  the  pressure.  These  ampullar  dilata- 
tions of  the  terminal  extremities  of  the 
capillaries,  or  more  properly  of  the  lymph 
spaces,  are  usually  found  in  groups  of 
closely  aggregated  vesicles,  though  not 
observing,  as  maintained  by  several 
authors,  any  definite  order  of  arrange- 
ment. They  have  a  predilection  for  local- 
ities rich  in  the  superficial  plexuses,  and 
where  the  trunkal  vessels  are  more  devel- 
oped and  so  disposed  as  to  suffer  disten- 
sion from  accumulation  of  lymph,  such 
as  the  upper  anterior  and  posterior  sur- 
faces of  the  thigh,  malleolar  regions, 
anterior  abdominal  walls,  scrotum  and 
prepuce.  When  at  their  most  advanced 
development  they  allow  the  lymph  to 
flow  from  one  to  another,  and  are  always 
associated  with  dilatation  of  connecting 
subcutaneous  vessels,  which  may  be 
cylindrical  in  form,  feeling  like  hard, 
knotted,  flexible,  mobile  cords,  or  monili- 


form,  seeming  to  be  constituted  of  a 
series  of  little  bladders  placed  one  follow- 
ing the  other,  or  they  may  communicate 
with  a  lymph  cavernous  structure  lying 
beneath.  When  the  vesicular  formations 
are  covered  with  the  cutis,  they  may  de- 
velop to  the  size  of  a  male  or  female 
nipple,  or  even  larger.  When  beneath 
the  skin,  involving  the  subcutaneous  ves- 
sels only,  they  are  usually  much  larger, 
and  feel  like  rounded  tumors,  more  or 
less  voluminous,  but  not  adherent  to  the 
skin.  In  Paterson's  case,  a  cyst-like 
protuberance  formed  during  the  lifetime 
of  the  patient,  which  proved  on  exami- 
nation to  be  a  conglomerate  formation  of 
varicose  lymphatic  channels.  In  the 
cases  of  Amussat,  Drinkard,  and  Fetzer, 
the  tumors,  mistaken  for  hernia?,  con- 
sisted of  a  congeries  of  dilated  and  dis- 
tended lymph  vessels,  so  interwoven  as  to 
convey  the  sensation  of  sacs. 

Lymphangiectases  assume  a  variety  of 
forms.  Lebert  divides  varices  of  the 
lymphatics  into  three  forms  :  1st,  groups 
of  closely  aggregated  vesicles;  2d,  more 
voluminous  ampulla?  connecting  directly 
with  neighboring  vessels  underlying 
cylindrical  dilatations  ;  and  3d,  varices 
of  regions  of  vessels  forming  a  mass  of 
dilated  vessels.  Cruveilhier  divides  them 
into  two  varieties — the  ampullar,  and 
cylindrical  or  non-circumscribed  varices. 
This  division  is  only  applicable  to  the 
varices  of  the  vessels  of  the  lower  ex- 
tremities, and  are  analogous  to  the  forms 
of  venous  varicosities,  though  less  fre- 
quent— their  in  frequency  being  due  to  the 
absence  of  any  propelling  organ,  to  the 
greater  resistance  of  the  vascular  walls 
to  the  lateral  pressure  of  the  fluid,  to  the 
resistance  offered  by  the  valves  to  a  re- 
flux current,  and  to  the  static  force  of  the 
superimposed  column  of  fluid.  Aime- 
David  makes  two  divisions — the  trau- 
matic and  spontaneous  ;  the  latter  being 
exclusively  confined  to  regions  rich  in 
the  distribution  of  vessels  and  plexuses. 

Among  the  congenital  cases  there  are 
illustrations  of  several  varieties.  The 
moniliform,  in  which  the  integrity  of  the 
valves  is  preserved,  gives  the  vessel  a 
knotted,  rosary-like  form,  as  if  consti- 
tuted of  a  series  of  bladders  placed  one 
by  the  side  of  the  other.  When  exaggera- 
ted the  vessel  becomes  cylindrical,  which 
involves  valvular  insufficiency.  This  form 
may  be  limited  to  a  part,  or  to  a  single 
vessel,  or  may  involve  a  number  of  neigh- 
boring vessels,  presenting  the  character 
of  sac-like  tumors,  or  may  extend  to  the 
vessels  of  an  entire  limb,  and  as  in  Amus- 
sat's  case,  an  extensive  region  of  internal 
vessels  may  be  implicated. 

Demarquay's  case  was  characterized  by  a 
series  of  little  depressible  vesicles  grouped 
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around  each  other,  which  developed  slowly 
and  spontaneously,  were  enlarged  when  walk- 
ing, and  diminished  when  at  rest.  The 
lymphorrhagia  commenced  during  active  and 
perhaps  violent  exercise,  when  the  accumu- 
lation of  lymph  became  excessive,  consequent 
upon  active  muscular  movements,  and  stasis 
occasioned  by  occluded  vessels  or  impermeable 
glands.  Valvular  insufficiency  existed,  either 
as  a  congenital  defect  of  formation,  or  resulted 
from  excessive  vascular  distension,  and  a  re- 
flex current  ensued.  The  walls  of  the  vessels 
were  gradually  thinned,  the  ampullar  dilata- 
tion developed  slowly,  and  rupture  followed. 
No  less  remarkable,  and  even  more  in- 
structive, is  the  case  of  Thilesen.  A  boy, 
aged  19,  had  from  infancy  a  perfectly  pain- 
less tumor  of  the  skin,  sharply  defined  above 
by  Poupart's  ligament,  and  extending  down- 
wards towards  the  knee.  After  a  time  the 
skin,  especially  upon  the  anterior  and  inner 
aspects  of  the  thigh,  towards  the  scrotum — a 
region  rich  in  lymphatic  networks  and  anas- 
tomoses— thinned  in  places,  presenting  small, 
shining,  slightly  elevated  spots.  These  spots, 
when  ruptured,  either  spontaneously  or  by 
violent  effort,  discharged  a  yellowish-white, 
opalescent,  coagulable  fluid.  Subsequently 
the  enlargement  increased  and  extended 
downwards,  involving  the  leg  and  foot,  and 
many  of  the  former  thin-skinned  spots  devel- 
oped into  transparent  vesicles,  distended  with 
fluid.  Similar  thin-skinned  spots  formed 
upon  the  foot,  especially  upon  the  plantar 
surface  and  between  the  toes.  Beneath  the 
thickened,  firm,  compact  integument  covering 
the  inner  surface  of  the  thigh,  in  the  region 
where  the  varices  were  most  abundant,  sev- 
eral deep-seated,  hard  cords  could  be  distin- 
guished. The  varices,  either  in  the  form  of 
shining  spots  or  distinct  and  elevated  vesi- 
cles, were  only  found  in  regions  of  the  thigh 
where  finely  meshed  lymphatic  networks  are 
distributed  through  the  integument. 

The  slow  and  spontaneous  development 
of  the  wart-like  tumors  in  Fetzer's  case, 
the  effacement  of  the  prominences  by 
pressure,  their  locality  in  a  region  rich  in 
plexuses,  the  reflux  current  from  one  to 
another,  their  grouping  together,  their 
thin  integumental  covering,  the  easy  in- 
troduction of  a  probe  to  the  right  or  left, 
and  the  character  of  the  fluid  discharged, 
establish  the  connection  of  the  varices  of 
the  superficial  integumental  plexuses  with 
ectases  of  the  deeper-seated  vessels,  and 
points  to  congenital  defect  of  the  termi- 
nal extremities  of  the  lymph-channels. 
The  suggestion  of  Aime-David,  that  the 
lesion  resulted  from  the  pressure  of  stays 
upon  the  abdominal  parietes,  is  hardly 
tenable  in  view  of  the  fact  that  the  super- 
ficial lymphatics  of  the  abdominal  walls 
are  in  connection  with  the  inguinal 
glands.  The  communication  between  the 
ampullar  dilatations  and  the  lymph  cav- 
ernous structure  beneath  was  demon- 
strated to  be  continuous  and  direct ;  but  in 
Roberts's  case  they  were  not  intercommu- 


nicating, though  depressible,  and  seemed 
to  Joe  connected  with  a  deeply-seated  res- 
ervoir of  anastomosing  channels.  The 
thickened  skin  and  subcutaneous  tissue 
were  traversed  by  short  channels  or  lacu- 
na;, which  seemed  to  communicate  with 
each  other  by  small,  smooth  orifices.  The 
nipple-shaped  bodies  and  the  vesicles  con- 
stituted the  surface  boundaries  of  the  more 
superficial  lacunar.  When  the  accumula- 
tion is  confined  or  extends  to  the  canali- 
culi  of  the  skin,  gradual  thinning  of  the 
epidermis  takes  place  in  consequence  of 
the  continuous  presence  and  constant  os- 
cillation of  the  fluid,  eventuating  in  the 
formation  of  vessels,  projecting  above  the 
surface.  The  lymph-canalicular  system 
is  without  valves.  Ectasis  might  thus 
ensue,  either  from  stasis  resulting  from 
occlusion  of  neighboring  trunks,  or  from 
impermeable  glands,  or  from  the  con- 
stant oscillation  of  the  fluid  due  to  con- 
genital defect,  or  to  absence  of  valves  in 
the  capillaries.  Odenius,  in  a  case  of 
lymphorrhagia  pachydermia,  found  dis- 
tinctly marked  open  ducts  leading  through 
the  bases  of  the  papilla?  into  the  superfi- 
cial lymph  network,  and  beneath  the  sur- 
face of  the  cutis  he  found  wide,  canal-like 
caverns  or  cavities,  from  which  branches 
extended  upwards  towards  the  papilla? 
and  downwards  into  the  deeper  tissues  of 
the  skin.  Teichmann  found  in  the  skin 
of  an  clephantoid  leg,  the  papilla?  supplied 
with  lymph  vessels,  extending  generally 
from  two-thirds  to  three-fourths  of  their 
length,  usually  dividing  near  the  bases  of 
the  papilla?  into  two  vessels,  which  emp- 
tied into  the  superficial  network.  It  can- 
not be  doubted  that  the  vesicle  formations 
in  the  case  of  Odenius,  and  probably  also 
of  Teichmann,  were  connected,  through 
open  canals,  with  lymph-vessels,  for  the 
vesicles  characterized  themselves  as  true 
lymphangiectases  ;  but  it  cannot  be  main- 
tained that  all  lymphatic  vesicle  forma- 
tions are  ampullar  dilatations  of  newly- 
formed  lymph  vessels,  which  have  by 
gradual  and  continuous  development 
penetrated  the  papilla?  of  the  skin.  In 
many  cases  they  are  true  ectases  of  the 
serous  spaces  or  lymph  radicles  of  the  in- 
tegument. The  cases  of  Odenius  and 
Teichmann  were  associated  with  inflam- 
matory processes,  and  the  vesicles  were 
immediately  connected  with  the  inflam- 
matory changes.  Recurrent  inflammation 
of  an  erysipelatous  or  elephantoid  char- 
acter is  quite  frequently  associated  with 
lymphorrhagia?  and  lymphangiectases. 

C.  Handfield  Jones  has  reported  three  cases 
of  "dilatation  of  lymphatic  radicles,"  which 
presented  a  plexiform  arrangement  of  freely 
intercommunicating  vasoid  spaces,  lying  im- 
mediately beneath  the  epidermis,  seeming  to 
groove  the  corium,  and  disappearing  at  the 
localities  where  the  superficial  vessels  passed 
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into   the   tissues    to  unite  with   the   deeper 
lymphatic  vessels.     No  vesicl.es  were  present. 

The  cases  of  lymphorrhagia  and  lym- 
phangiectasis frequently  coexisted  with 
venous  telangiectasis  of  the  skin,  dilata- 
tions of  the  superficial  veins,  lipomata, 
and  diffuse  proliferation  of  the  adipose 
and  connective  tissues.  In  Day's  case 
the  overgrowth  was  ascribed  to  the  reten- 
tion of  lymph  in  the  affected  parts.  So 
far  as  the  observations  can  be  relied  on, 
the  cases  of  Day,  Deinarquay,  and  Hil- 
ton, in  which  similar  phenomena  were 
present,  though  in  the  last  case  the  condi- 
tion was  acquired,  the  direct  relation  of  I 
lymph-stasis  to  increased  growth  was  es- 
tablished, for  in  each  case  the  chemical 
and  microscopical  examinations  of  the 
fluid  leave  no  doubt  of  its  nature  ;  but  the 
case  of  Thilesen  is  even  more  conclusive. 

The  continued  presence  and  increased 
growth  of  the  tumor  in  the  latter  case, 
often  varying  in  size,  and  unaccompanied 
with  change  of  color,  pain,  or  sensitive- 
ness, exclude  any  possibility  of  the  pres- 
ence of  either  acute  or  chronic  hypere- 
mia, and  the  absence  of  any  lesion 
referable  to  the  blood-vascular  system 
excludes  any  connection  of  the  enlarge- 
ment with  venous  stasis.  On  the  con- 
trary, the  presence  of  meshes  of  dilated 
lymph  vessels,  their  direct  communication 
with  the  cutaneous  vesicles,  the  develop- 
ment of  the  cicatricial  spots  into  vesicu- 
lar formations,  and  the  rapidity  of  the 
growth  in  those  parts  most  abundantly 
supplied  with  capillary  lymph  vessels, 
and,  furthermore,  the  first  appearance  of 
the  swelling  in  the  region  very  rich  in 
networks  of  lymph  capillaries,  show  con- 
clusively that  the  alteration  of  the  nutri- 
tion of  the  parts  was  due  to  some  defect 
in  the  lymph-circulation.  The  swelling 
followed  the  course  of  the  large  superficial 
lymphatic  branches,  ascending  from  the 
foot  and  leg  and  running  along  the  vena 
saphena,  and  of  the  lymph-vessels  proper 
of  the  thigh,  emanating  from  the  rich 
network  upon  the  inner  and  posterior 
aspect,  and  penetrating  the  entire  tissue 
of  the  integument  down  to  the  fascia  ; 
and  also  those  sending  branches  upward 
towTards  the  superficial  inguinal  glands, 
and  encircling  the  inner  and  external  half 
of  the  thigh.  The  cases  of  Day,  Hilton, 
and  Thilesen  were  unaccompanied  with 
any  inflammatory  process,  cedematous 
infiltration,  or  phlebectasis  ;  but  in  Pater- 
son's  case,  which  differed  in  so  far  that 
the  varicose  lymph-vessels  were  on  the 
surface  of  the  extremity,  and  could  not 
be  traced  in  anastomotic  connection  with 
the  deeper-seated  vessels,  there  was  a 
profuse  transudation  of  a  watery  fluid. 
There  was  no  lesion  of  the  bloodvessels. 
The  fluid  was  lymph,  but  poor  in  nutri- 


tive elements,  and  the  only  change  ob- 
served in  the  tissues  was  hardening  and 
condensation  in  the  cellular  tissue  in  cir- 
cumscribed localities. 

In  Thilesen's  case  the  changed  growth 
was  without  inflammatory  concomitants, 
and  manifestly  due  to  the  retention  and 
altered  elaboration  of  lymph.  A  serous 
infiltration  may  be  caused  by  hydremia, 
mechanical  impediment  to  the  circulation 
of  the  blood,  especially  in  the  veins,  or 
by  defective  absorption.  In  either  case  a 
change  in  the  nutrition  of  the  parts  may 
ensue.  The  formation  of  the  vesicles,  the 
development  of  the  cicatricial  spots  into 
vesicles,  the  lymphorrhagia,  the  chemical 
and  microscopical  characters  of  the  dis- 
charged fluid,  and  the  post-mortem  ap- 
pearances leave  no  doubt  in  regard  to  the 
lymphangiectasis,  but  other  conditions 
were  present  during  the  progress  of  the 
case,  which  Thilesen  insists  are  sufficient 
to  determine  the  presence  of  a  lymphatic 
varix.  Phlebectasis  is  excluded  by  the 
absence  of  pain,  of  dilatation  of  the  super- 
ficial veins,  and  of  changed  color  along  the 
varicose  veins,  and  of  a  single  hard  cord 
along  the  course  of  the  affected  vein  ;  by 
the  non-appearance  of  oedema  in  the  neigh- 
borhood of  the  ankle  and  on  the  dorsum 
of  the  foot  during  the  earlier  stage  of  the 
disease  and  its  gradual  extension  upwards. 
The  infiltration  in  phlebectasis  results  from 
increased  transudation  in  consequence  of 
increased  blood  pressure  in  the  venous 
radicles  and  their  dilatations,  or  from  in- 
terrupted venous  circulation.  The  accu- 
mulated fluid  is  consequently  watery, 
poor  in  solid  constituents,  and  the  result- 
ing swelling  would  present  all  the  charac- 
teristics of  ordinary  oedema^  Absorption 
may  be  normal,  or  perhaps  increased,  and 
with  rest  of  the  affected  limb  the  intu- 
mescence would  probably  disappear  entire- 
ly, or  diminish.  In  consequence  of  the  pov- 
erty of  the  fluid  the  changes  in  nutrition  are 
very  slow,  and  the  enlargement  partakes 
more  of  the  nature  of  an  anasarca  than  of 
an  hypertrophy  ;  and  finally,  phlebectasis 
is  usually  connected  with  some  constitu- 
tional affection  or  distant  local  disease, 
and  attacks  the  most  distal  parts,  where 
the  circulation  is  least  supported  by  the 
muscles.  Lymphangiectasis  is  usually 
found  in  circumscribed  localities,  where 
the  networks  of  lymph-capillaries  are 
most  numerously  distributed.  The  swell- 
ing is  more  diffused,  not  in  the  form  of 
single  hard  cords,  is  more  resistant,  and 
the  sui'face  is  unchanged.  It  usually  ex- 
tends downwards,  and  is  not  so  much  influ- 
enced by  continued  rest  and  by  the  posture 
of  the  affected  limb.  In  lymphangiectasis 
there  is  also  an  accumulation  of  fluid, 
resulting  from  diminished  absorption  or 
interrupted  lymph-circulation.  The  fluid 
consists  of  the  normal  pre-existing  paren- 
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chymatous  fluids,  the  nutritive  juices, 
continually  conveyed  thither,  and  partly 
of  the  fluids  consumed  by  the  functions  of 
the  parts  and  saturated  with  organic  de- 
bris. It  is,  however,  more  abundantly 
supplied  with  organic  elements,  as  well  of 
progressive  as  of  retrogressive  metamor- 
phosis, with  albumen  and  librinous  sub- 
stances, than  the  accumulated  fluid  in 
phlebectasis  and  ordinary  oedema.  The 
tumor,  therefore,  says  Thilesen,  "offers 
characteristics  from  the  beginning  difier- 
ent.  Formed  of  a  more  consistent,  coag- 
ulable,  and  partly  organizable  material, 
it  possesses  greater  consistence,  is  nearly 
compact  to  the  touch,  which  will  increase 
as  the  fluid  undergoes  peculiar  changes 
during  its  retention  in  the  parts."  The 
development  is  peculiar,  not  altogether 
unlike  phlegmasia  and  scleroma,  and  simi- 
lar to  Virchow's  lymphatic  hydrops,  which 
more  frequently  than  the  ordinary  oede- 
matous  fluid,  if  indeed,  this  ever  does,  be- 
comes inspissated  and  is  assimilated,  lead- 
ing to  hypertrophy.  Thilesen  attributed 
the  pus-formation  to  over-distension  and 
accumulation  of  organizable  material  with- 
out corresponding  power  of  assimilation, 
whereby  a  large  part  of  the  mass  remained 
in  a  lower  degree  of  development,  in  the 
form  of  pus-cells.  The  pus  collections 
necessarily  partook  of  the  nature  of  cold 
abscesses,  and  were  located  in  the  connec- 
tive tissue.  This,  he  also  maintains,  con- 
stitutes another  distinctive  feature  of  the 
case,  for  pus  formation  in  phlebectasis 
usually  begins  in  the  coagula  formed  within 
the  varicose  vein,  is  associated  with  acute 
symptoms,  and  may  result  in  purulent 
absorption. 

Most  of  the  cases  of  lymphangiectasis 
and  lymphorrhagia  are  subject  to  fre- 
quently recurring  attacks  of  inflammation. 
This  tendency  is  not  so  universal  among 
the  congenital  as  among  the  acquired 
forms,  due  to  the  fact  that  in  the  former 
tiie  affection  frequently  finds  its  cause  in 
some  defect  of  formation  of  some  part  of 
the  lymphatic  apparatus,  whereas  in  the 
acquired  forms,  the  immediate  cause  is 
generally  traceable  to  structural  changes 
produced  by  previous  inflammation — trau- 
matism or  thrombosis.  There  is  no  doubt 
that  in  the  congenital  cases  malformation 
is  the  most  frequent  cause ;  yet  it  is  not 
improbable  that  morbid  processes  taking 
place  during  intra-uterine  life  have  pro- 
duced the  various  forms  of  occlusion,  dila- 
tation and  narrowing  of  lymph  channels, 
and  it  is  not  improbable  that  the  inflam- 
tory  processes  which  subsequently  during 
extra-uterine  life  invaded  the  affected 
parts,  were  merely  recurrences  of  similar 
morbid  conditions  which  had  attacked  the 
parts  prior  to  birth.  However  different  the 
morbid  processes  may  have  been,  the  struc- 
tural alterations  are  the  same.     Quincke 


insists  that  inflammation  and  lymph 
thrombosis  are  the  pathological  processes 
which  usually  cause  circumscribed  nar- 
rowing or  complete  occlusion  of  lymph 
channels.  These  conditions  may  be  caused 
by  thickening  of  the  coats  of  the  vessels, 
adhesion  of  their  internal  surfaces,  fibroid 
transformation  or  calcification  of  their 
coats,  thrombi,  compression  from  cica- 
trices, induration  of  surrounding  connec- 
tive tissue,  tumors,  diseased  glands,  stasis 
of  blood  in  large  veins,  cardiac  diseases, 
or  mechanical  obstruction  to  the  lymph 
stream. 

Treatment. — The  treatment  is  properly 
divided  into  local  and  constitutional.  The 
latter  properly  relates  exclusively  to  the 
anaemia  so  constantly  resulting  from  the 
losses  of  lymph,  and  prophylactic  mea- 
sures to  obviate  the  manifest  tendency  to 
the  development  of  tuberculous  affections. 
In  a  few  cases  constitutional  treatment 
has  apparently,  for  a  time,  promised  favor- 
able results.  Thilesen  administered  bit- 
ter tonics,  but  his  patient  died  of  general 
tuberculosis.  In  Day's  case  there  was 
apparent  improvement  for  two  years 
under  the  use  of  cardiac  stimulants,  warm 
clothing,  frictions,  the  internal  use  of  iron 
and  other  tonics,  moderate  exercise,  and 
recumbency  when  at  rest.  Mr.  Maunder 
insists  that  the  hypertrophy  is  consequent 
on  an  undue  supply  of  nutrient  material, 
and  that  the  indication  is  to  diminish  the 
supply  either  by  compression  or  ligation 
of  the  principal  artery  supplying  the  affect- 
ed limb  or  part.  Various  methods  of  con- 
stitutional treatment  have  been  attempted, 
but  all  have  proved  valueless,  when  ad- 
dressed to  the  arrest  or  diminution  of  the 
local  hypertrophies.  An  appropriate 
treatment  by  tonics,  diet,  and  hygienic 
measures  is  not  without  hope  in  delaying 
the  development,  or  staying  the  progress 
of  the  tuberculous  complication. 

The  lymphatic  ancemia  which  Lebert 
classes  among  the  spoliative  forms,  and 
which  is  usually  the  immediate  effect  of 
the  lymphorrhagia,  has  been  usually  suc- 
cessfully treated  with  rest  in  the  recum- 
bent posture,  a  nutritious  and  easily  di- 
gested diet,  and  tonics.  Usually  the 
discharge  will  cease  after  a  few  hours' 
duration,  but  occasionally  interference  be- 
comes imperative,  because  of  the  copious- 
ness of  the  loss,  and  consequent  impair- 
ment of  the  constitutional  vigor.  A 
compress  applied  firmly  to  the  aperture,  or 
cauterization,  has  frequently  been  suffi- 
cient to  temporarily  arrest  the  flow,  but 
sometimes  these  expedients  have  failed. 
Occasionally  elevation  of  the  affected  limb 
has  arrested  the  discharge.  Fetzer  failed 
with  compresses,  astringent  solutions,  and 
cauterization,  but  finally  succeeded  by 
painting  the  surface  with  a  strong  solution 
of  the  "  lapis  infernalis. "   Aime-David  in- 
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sists  that  caustics  are  only  admissible  when 
the  lesion  is  confined  to  the  plexuses  of 
origin,  and  that  the  nitrate  of  silver  is 
preferable  to  all  others.  He  asserts  that 
the  radical  cure  of  these  affections  is  very 
doubtful,  and  that  lymphangitis,  which  is 
such  a  frequent  complication,  and  usually 
so  rapidly  fatal,  is  always  to  be  appre- 
hended from  the  use  of  caustics,  or  other 
surgical  expedients.  Carter  was  unsuc- 
cessful with  large  doses  of  gallic  acid. 

Roberts  treated  his  case  with  styptics  of 
various  kinds,  especially  tannic  acid,  which 
was  given  in  large  doses.  Localty,  com- 
pression was  attempted  by  means  of  long 
wide  strips  of  adhesive  plaster,  but  with- 
out auy  good  effect.  The  discharge 
moistened  and  loosened  the  plaster,  and 
the  soft,  yielding  nature  of  the  abdominal 
walls  rendered  impossible  any  effective 
compression  by  bandages  or  belts.  At- 
tempts were  also  made  to  varnish  the  sur- 
face with  a  solution  of  India-rubber  in 
vinegar,  and  with  collodion,  but  every 
device  proved  unavailing. 

The  ancients  employed  without  benefit, 
a  great  variety  of  topical  applications. 
Muys,  ZSTuck,  Haller,  Bell,  and  others 
secured  fair  results  from  caustics  only 
after  long  continuance.  Solingen  em- 
ployed with  success  direct  compression, 
and  in  one  case  he  practised  with  success 
scarification  about  the  aperture,  and  the 
actual  cautery.  Ruyseh  first  suggested 
compression  below  the  aperture,  which 
Kerkringins,  Nuck,  and  Assalini  tried 
with  success.  Bell  employed  compression, 
and  proposed  ligation  of  the  vessels. 
Methodical  compression,  says  Binet,  below 
the  lesion,  along  the  course  of  the  rup- 
tured vessel,  seems,  when  practicable,  to 
be  the  best  method  of  controlling  old  and 
recent  discharges.  "When  this  fails,  deep 
and  energetic  cauterization  may  be  em- 
ployed to  destroy  a  part  of  the  altered 
vessel,  or  to  produce  local  inflammation 
sufficiently  intense  to  obviate  the  fistulous 
orifice. 

When  a  limb  is  affected,  compression 
must  be  made  by  the  application  of  a 
bandage  to  the  entire  member,  or  when 
it  is  a  lower  extremity,  by  an  elastic  stock- 
ing or  bandage.  Sometimes  compression 
may  with  advantage  be  combined  with  rest 
and  elevation  of  the  affected  limb.  It  does 
not  at  best  promise  more  than  temporary 
benefit,  and  is  not  entirely  free  from  dan- 
ger. Unless  it  is  equable  over  all  parts  of 
the  affected  limb  it  will  occasion  much 
discomfort,  and  fails  to  effect  any  good, 
for  the  fluid  will  accumulate  in  localities 
where  least  or  no  pressure  is  made. 

The  management  of  the  frequently 
recurring  attacks  of  erysipelatous  inflam- 
mation, to  which  these  affections  are  so 
liable,  does  not  differ  from  the  ordinary 
treatment  of  erysipelas. 


Lymphangioma. 

Lymphangioma  may  be  either  congeni- 
tal or  acquired.  Wegner  has  divided  the 
congenital  forms  into  three  classes,  as 
follows  : — 

I.  Lymphangioma  simplex,  consisting 
of  lymph  spaces  and  capillaries  forming 
an  anastomosing  network.  He  illustrates 
this  variet}T  mainly  b}r  cases  of  macro- 
glossia.  To  this  class  also  belong  the 
cases  of  macrochilia,  except  such  as  Bill- 
roth insists  consist  exclusively  of  a  fibroid 
development,  and  those  which  Weber 
maintains  are  merely  an  hypertrophy  of 
the  muscular  tissue,  having  its  beginning 
in  some  obscure  inflammatory  process. 

II.  Lymphangioma  cavernosum,  con- 
sisting of  trabecular  of  connective  tissue 
inclosing  cavities  filled  with  lymph. 

III.  Lymphangioma  cystoides,  consist- 
ing apparently  of  a  collection  of  cysts, 
which  are,  however,  not  true  cysts,  but 
lymph  spaces. 

Simple  lymphangioma,  which  is  exclu- 
sively a  congenital  form,  may  be  illustra- 
ted by  the  following  cases  of  macroglossia 
and  macrochilia. 

"  A  child,  two  years  old,  had,  from  birth, 
a  thick  tongue,  which  had  greatly  increased 
during  the  preceding  two  weeks.  The  tongue 
protruded  from  the  mouth  in  a  broad,  thick, 
hard  mass,  and  was  closely  encircled  by  the 
stretched  lips. 

"Upon  the  posterior  under  surface  lay,  in 
partly  bead-like  rows,  bluish  transparent 
vesicles,  varying  from  very  fine,  just  visible 
bodies,  to  the  size  of  large  flaxseeds. 

Fig.  347. 


Lymphangioma  of  tongue  (macroglossia). 

"  Upon  longitudinal  section  through  one 
lateral  half  of  the  ablated  portion,  the  cav- 
ernous tissue  was  found  principally  in  the 
middle  part  corresponding  to  the  region  of 
the  transverse  muscle,  as  shown  in  fig.  347. 
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"  Upon  the  top  could  be  distinguished  the 
whitish,  tough  layer  of  the  mucous  mem- 
brane and  the  papillae  ;  below  it  a  longitudi- 
nally striated,  very  tough,  and  whitish  layer  ; 
next,  the  cavernous  mass,  and  below,  again, 
a  more  longitudinally  striated  layer,  which 
continued  beyond  the  apex.  The  same  result 
was  found  upon  tranverse  section,  and  the 
cavernous  structure  appeared  in  the  centre 
in  very  coarse  meshes,  whilst  towards  the 
lateral  portions  it  became  fine,  and  towards 
the  periphery  the  mesh  cavities  became  smaller 
and  smaller  in  such  a  manner  that  bead-like 
vesicles  could  be  traced  up  to  the  papillae. 
The  cavities  were  elongated  perpendicularly, 
and  varied  in  size  from  the  smallest,  barely 
visible  points,  to  over  one  line  in  their  greatest 
diameter.  The  width  of  the  trabecules  varied. 
Many  of  the  cavities  communicated  by  narrow 
openings  ;  many,  however,  appeared  closed, 
and  the  adjacent  vesicles  ■  could  be  seen 
shining  through  at  the  bottom  ;  the  trabeculas 
and  partition  walls  which  bounded  them  were 
sharply  defined,  more  or  less  smooth,  and 
pale." 

"  C.  R.,  aged  fifteen,  was  born  with  a  thick 
upper  lip.  He  often  suffered  with  swelling 
of  the  glands  of  the  neck  during  childhood, 
without  suppuration  ever  taking  place,  and 
several  times  the  upper  lip  had  been  inflamed 
and  much  swollen,  which  had  subsided, 
leaving  only  an  increased  enlargement  of  the 
lip. 

"  The  excised  portion  collapsed  very  much 
and  showed  to  the  naked  eye  a  distinct 
cavernous  trabecular  tissue,  and  a  lymphoid 
serous  fluid  could  be  pressed  from  the  deeper 
caverns,  while  coagula  were  found  in  the 
smaller  caverns.  The  trabeculas  were  formed 
in  part  of  connective  tissue  only,  in  part  also 
by  fibres  of  the  orbicularis  oris  ;  the  largest 
cavities  were  of  the  size  of  small  peas,  the 
smallest  microscopic." 

"  E.  S.,  aged  seven  months,  suffered  from 
congenital  macroglossia,  which  about  every 
four  weeks  was  attacked  with  some  inflam- 
mation, attended  with  difficult  deglutition, 
dyspnoea,  and  considerable  enlargement  of 
the  neighboring  lymphatic  glands.  The  vol- 
ume of  the  tongue  was  increased  after  each 
attack,  finally  attaining  the  size  of  an  ordi- 
nary apple,  felt  very  tense  to  the  touch,  was 
dark  red  ;  its  surface  was  covered  with  a  thick, 
white  coating.  The  strongly  developed  pa- 
pillae gave  to  the  surface  a  thickly  villous, 
furry  appearance. 

"  The  protruding  portion  was  amputated", 
and  on  examination  its  parenchyma  was 
found  to  have  degenerated  into  a  cavernous 
meshwork,  whose  trabeculas  were  partly 
formed  of  white,  firm  connective-tissue  cords, 
partly  by  muscle-bundles.  The  fluid  within 
the  meshes  of  the  cavernous  tissue  coagulated 
into  very  white  coagula,  which  looked  like 
fibrin  coagula,  and  consisted  of  lymph-cor- 
puscles." 

Virchow  insists  that  the  "bead-like,  bluish, 
transparent  vesicles,  which  varied  in  size 
from  just  visible  bodies  to  the  size  of  hemp- 
seed,"  found  on  the  under  surface  of  the 
ablated  portion  of  the  tongue,  were  dilated 


terminal  lymph  spaces,  and  communicated 
by  very  fine  apertures  with  deeper-seated 
vessels,  or  with  the  cavities  of  the  cavernous 
tissue  of  the  parenchyma.  For,  notwith- 
standing this  connection  could  not  be  demon- 
strated, it  could  be  shown  that  the  cystoid 
spaces,  probably  dilated  lymph-canaliculi, 
became  smaller  and  smaller  towards  the  sur- 
face, and,  finally,  bead-like  vesicles  could  be 
traced  up  to  the  papillae.  The  character- 
istics of  the  cavities  with  which  the  hypertro- 
phied  portions  of  the  tongue  were  interspersed, 
can  only  be  explained  upon  the  supposition 
of  the  primary  ectases  of  lymph-channels. 
In  Billroth's  case  of  macrochilia,  cavernous 
trabecular  tissue  was  distinctly  visible  to  the 
naked  eye,  from  which  a  lymphoid  fluid  could 
be  pressed,  and  in  the  other  case,  he  found 
a  cavernous  transformation  of  the  parenchy- 
ma containing  a  lymphoid  fluid.  Neither 
Billroth  nor  Virchow  succeeded  in  establish- 
lishing  a  direct  continuity  between  the 
caverns  and  lymph-capillaries,  but  the  mi- 
croscopic character  of  the  fluid  was  sufficient. 
In  one  of  Billroth's  cases  of  macrochilia,  it 
was  not  possible  to  distinguish  the  fluid  from 
lymph,  and  in  the  other  it  consisted  of  lymph- 
corpuscles  and  fibrin.  Virchow  maintains 
that  the  cystoid  formations  found  in  the  nodes 
of  congenital  hypertrophies,  are  formed  by 
the  dilatation  of  the  lymph-spaces,  though 
their  communication  with  lymph-vessels  may 
not  be  recognized.  Billroth,  though  holding 
that  congenital  macroglossia  and  macrochilia 
may  be  either  solid  or  cystic,  concedes  that 
the  cysts  owe  their  origin  to  occlusion  and 
dilatation  of  lymph-channels  ;  and  0.  Weber 
asserts  that  congenital  lymphangi  ectases  of 
the  tongue  and  lip  find  their  cause  in  dilata- 
tion of  the  final  terminations,  or,  more  cor- 
rectly, of  the  origin  of  the  lymph  vessels. 

Billroth  coincides  with  Virchow,  that 
in  such  conditions  as  were  found  in  the 
cases  of  C.  E.  and  E.  S.,  a  cavernous  ec- 
tasis  of  lymph-vessels  was  the  primary 
and  predominant  condition,  but  he  differs 
from  Virchow  in  the  opinion  that  all  cases 
of  congenital  macroglossia  and  macro- 
chilia find  their  cause  in  ectasis  of  lymph 
vessels  and  spaces,  and  holds  that  in  some 
cases  the  hypertrophy  was  solely  a  fibroid 
development. 

Broca  regarded  the  lesions  in  a  case  in 
which  the  tumefaction  involved  the  base 
of  the  nose  and  lower  part  of  the  forehead, 
as  closely  comparable,  if  not  identical, 
with  those  presented  in  the  case  of  macro- 
glossia reported  by  Virchow.  In  the  lat- 
ter case,  the  lacunas  varied  from  points 
scarcely  perceptible  to  cavities  measuring 
more  than  a  line ;  many  of  the  cavities 
communicated  by  minute  openings  in  their 
intervening  septa.  According  to  Virchow 
the  cavernous  structure  depended  on  the 
simultaneous  dilatation  of  the  lymphatic 
vessels  and  of  the  plasmatic  channels  in 
communication  with  them.  Sappey  re- 
jects any  hypothesis  involving  distension 
of  the  serous  canaliculi  of  the  connective- 
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tissue,  but  admits  the  ectasis  of  the  vessels. 
Broca  suggests  that  the  cavernous  condi- 
tion may  be  produced  by  the  dilatation  of 
lymphatic  vessels,  which  "elongate  them- 
selves, become  tortuous,  return  upon  them- 
selves in  the  form  of  clusters  comparable 
to  little  bladders  united  to  each  other," 
and  by  the  thinning  and  rupture  of  their 
walls  become  transformed  into  lacunae. 
Some  of  these  lymphatic  varices  undergo 
a  polycystic  transformation,  which  some 
have  attributed  to  obliteration  of  the  ves- 
sels, but  Sappey  denies  this  and  insists  that 
the  ectasis  is  due  to  a  primary  lesion  of 
the  walls  of  the  vessels,  which  diminishes 
resistance  and  elasticity,  and  which  "de- 
pends on  a  general  influence  as  unknown 
as  that  which  presides  over  the  formation 
of  venous  tumors." 

The  following  cases  of  Eeichel  and  Gjor- 
gieAvic  will  sufficiently  exhibit  the  ana- 
tomical characteristics  of  the  cavernous 
variety. 

"  A.  W.,  set.  one  year  and  five  months, 
had  a  congenital  tumor  of  the  size  of  a  pig- 
eon's egg,'of  hard  consistency,  sitnated  to  the 
left  of  the  perineum  in  the  immediate  vicinity 
of  the  scrotum.  At  the  time  of  the  observa- 
tion the  tumor  had  grown  to  the  size  of  an 
infant's  head,  and  extended  from  the  scrotum 
attached  to  the  left  of  the  perineum,  to  be- 
hind the  anus,  sending  the  principal  mass 
towards  the  left  tuber  ischii ;  it  looked  like 
a  third  buttock.  The  primary  portion  had 
grown  but  little,  and  felt  hardish,  whilst  the 
new  growth  felt  more  like  a  lipoma  or  cavern- 
ous growth,  and  formed  the  principal  part  of 
the  mass.  The  child  was  otherwise  healthy, 
ate,  drank,  and  possessed  all  the  normal 
functions. 

^Microscopic  examination  of  the  ablated  por- 
tion by  Professor  Waldeyer. — It  consisted,  for 
the  greatest  part,  of  normal  cutis,  with  sub- 
jacent, perhaps  an  inch  thick,  fat  connective- 
tissue  cushions.  The  fat  clusters,  however, 
were  but  little  developed ;  the  interstitial 
connective  tissue  was  more  prominent,  and 
formed  in  spots  tolerably  firm,  but  always 
elastic,  yielding  masses.  In  the  place  of  the 
fat  cushions,  single,  mostly  pea.-size  clear 
cysts,  with  thin  walls,  were  seen  lying  in  the 
connective-tissue  meshes.  In  the  large  in- 
tegumentary portions  one  of  the  cysts  attained 
nearly  the  size  of  a  walnut.  The  smallest 
looked  like  beads,  clear  as  water  and  of  pin's- 
head  size." 

"  A  female,  aged  nineteen.  At  the  age  of 
nine,  while  playing,  was  suddenly  attacked 
with  severe  pain  in  the  left  groin,  attended 
with  redness  and  accompanied  with  vomiting 
and  chilliness.  These  attacks  recurred  thrice 
a  year  until  four  years  ago,  when  a  number 
of  small  vesicles  formed  upon  the  inuer  side 
of  the  thigh,  which  ruptured  spontaneously, 
and  have  continued  to  discharge  a  clear  fluid. 
At  the  present  time  (July,  1869),  a  tumor, 
about  the  size  of  a  fist,  indistinctly  defined 
and  perfectly  soft,  is  situated  upon  the  inner 
side  of  the  left  thigh,  below  Poupart's  liga- 


ment. The  covering  integument  is  traversed 
by  several  dilated  vessels  supplied  with  seve- 
ral openings,  from  which  a  fluid  can  be  ex- 
pressed, which  coagulates  into  a  transparent, 
pale  jelly.  Instead  of  a  cold  abscess,  Prof. 
Billroth  found  a  cavity  of  fine  mesh-work, 
from  which  the  fluid  exuded,  which  proved  to 
be  of  a  lymphatic  character. 

"  Microscopic  examination  of  the  extirpated  tumor 
by  Czerny. — The  principal  bulk  of  the  tumor 
consisted  of  connective-tissue  trabecular  mesh- 
work,  which  contained  lymph  in  its  inter- 
stices. The  walls  of  the  lymph-caverns  were 
lined  by  endothelium.  Here  and  there,  espe- 
cially in  the  periphery,  the  connective  tissue 
was  richly  infiltrated  with  cells,  and  columns 
of  young  cells  passed  into  the  surrounding 
tissue  which  were  connected  with  lymph- 
vessels.  The  tumor  seemed  to  owe  its  origin 
to]  the  development  of  granulation-tissue 
around  the  lymph  vessels,  which,  by  cicatri- 
zation, produced  ectasis  of  the  vessels,  and 
thus  led  to  the  formation  of  a  cavernous 
lymph  tumor." 

Winiwarter  observed  a  case  of  macro- 
glossia  combined  with  cystic  hygroma,  in 
which  the  tumor  upon  the  neck  consisted 
of  several  large  cysts  which  penetrated 
between  the  muscles  of  the  floor  of  the 
oral  cavity,  and  passed  into  the  cavernous 
tissue  of  the  tongue.  He  believed  that  a 
portion  of  the  caverns  originated  from 
dilatation  of  pre-existing  lymph  vessels, 
but  that  a  majority  were  developed  by 
division  of  the  connective-tissue  cells. 
Weichselbaum  suggests  another  mode  of 
development.  The  follicular  prolifera- 
tions become  saturated  with  serum,  "their 
cells  are  forced  apart  and  in  part  disinte- 
grated, while  the  supportive  tissue  with 
its  mesh  cavities  remains ;  finally,  this 
also  disappears,  and  the  small  mesh  cavi- 
ties unite  into  larger  caverns."  Czerny 
reached  the  conclusion  that  cavernous 
spaces  were  formed  from  granulation-tissue 
which  developed  around  lymph-vessels. 
Various  theories  concerning  the  origin  of 
cavernous  tumors  have  been  suggested, 
but  the  question  remains  unsettled.  Rind- 
fleisch  asserts  that  every  tissue  supplied 
with  bloodvessels  can  be  transformed  into 
cavernous  tissue,  the  only  prerequisite 
being  the  presence  of  germinal  tissue. 

Billroth,  Liicke,  Koster,  and  others, 
have  classed  the  congenital  cystic  hygro- 
ma of  the  neck  among  the  cavernous  lym- 
phangiomata.  They  consist  of  connective- 
tissue  trabecular,  within  whose  branched 
and  intercommunicating  caverns  a  serous 
fluid  is  contained.  This  form  of  congeni- 
tal cavernous  formations  occurs  most  fre- 
quently among  females,  has  been  usually 
observed  in  immature  children,  and  is 
generally  complicated  with  other  malfor- 
mations. The  tumor  always  (Stein wirker) 
has  its  principal  seat  at  the  lower  portion 
of  the  occiput  and  upper  part  of  the  neck, 
is  spheroidal,  with  a  smooth  surface,  and 


LYMPHANGIOMA. 


485 


divided  in  the  median  line  of  the  body  by 
a  furrow  into  symmetrical  halves.  In 
some  cases  the  tumor  extended  from  the 
ridge  of  the  occipital  bone  to  the  middle 
of  the  scapula;,  and  anteriorly  to  the  ears. 
In  one  case  it  extended  forwards  on  both 
sides  until  its  halves  nearly  touched  in 
front.  In  all  cervical  hygromata  (Stein- 
wirker)  the  integument  of  the  body  was 
infiltrated  with  serum,  and  in  one  case 
the  oedematous  skin  was  formed  into  folds, 
beneath  which  were  many  cysts  filled  with 
a  clear  fluid.  They  are  usually  composed 
of  two  symmetrical  cysts,  divided  into 
smaller  compartments.  The  walls  of  the 
cysts  are  in  most  cases  very  delicate  and 
transparent,  but  sometimes  more  firm  and 
fibrous,  resembling  the  pericardium.  In 
cystic  hygromata  the  cavities  present 
either  simple  cystic  conglomerations,  or 
the  cysts  communicate  with  one  another. 
Koster  demonstrated  in  a  case  the  general 
communication  of  the  closely  crowded 
caverns.  He  also  proved  the  direct  tran- 
sition of  the  cysts  into  ampullary  canals 
and  spaces,  and  recognized  the  connection 
of  the  latter  with  the  sinuses  of  lymph 
glands. 

A  common  form  of  acquired  lymphan- 
gioma may  be  illustrated  by  the  following 
case  reported  by  Hecker. 

"A  female,  aged  32.  Upon  the  skin  in 
many  places  were  sixty  smaller  a,nd  larger 
tumors,  many  about  the  size  of  a  cherry, 
comparable  to  lipoma  angiectodes ;  others 
compact,  like  fat  tumors,  others  soft,  fluctu- 
ating, and  containing  a  serous  fluid.  The 
integument  of  the  ovoid  tumors  was  thick- 
ened, but  of  normal  color,  that  of  others  was 
thinner,  of  a  bluish  color.  A  large,  movable, 
soft  tumor  was  located  upon  the  neck,  another 
of  apple  size  upon  the  buttocks.  The  largest 
one  commenced  at  the  seventh  cervical  verte- 
bra, and  from  both  scapulse,  with  a  pedicle 
sixteen  inches  in  diameter,  which  extended 
down  to  the  first  lumbar  vertebra,  occupying 
the  entire  hack.  The  greater  part  of  the 
tumor  felt  like  a  lipoma,  but  in  a  few  places 
it  was  soft  and  fluctuating.  The  integument 
was  traversed  by  few  vessels,  but  strongly 
pigmented,  somewhat  reddened  during  fever, 
and  upon  its  surface  were  cysts  of  pea-size 
and  soft  tumors  filled  with  serum.  After  am- 
putation it  weighed  thirty-one  pounds,  and 
lost  by  drainage  several  pounds  of  a  serous, 
albuminous  fluid.  The  microscope  showed  it 
to  consist  of  hypertrophied  connective  tissue, 
the  interstices  of  which  were  filled  with 
serum  and  a  white,  firm,  lardaceous  mass. 
The  skin  was  in  some  places  an  inch  thick, 
and  was  traversed  by  dilated  and  tortuous 
veins,  which  did  riot  collapse.  The  arteries 
were  dilated,  elongated,  and  tortuous,  but 
their  coats  did  not  exhibit  any  change." 

The  presence  of  the  numerous  caverns 
formed  by  the  greatly  expanded  connec- 
tive-tissue interstices,  filled  with  a  fluid 


j  rich  in  albumen  and  salts,  and  the  fat- 
I  masses,  established  the  nature  of  the  tu- 
I  mor.     Analogous   conditions   have   been 
|  observed  in  a  number  of  cases.    InLiicke's 
i  case  the  tumor  in  its  interior  organization 
i  presented  a  cavernous  trabecular  tissue, 
1  with  meshes  filled  partly  with  a  coagulum 
and  partly  with  a  serous  fluid  containing 
j  small    cells,    like    lymph  corpuscles ;    in 
j  Reichel's  case  of  lymphangioma  caverno- 
sum  cysticum,  the  hard   perineal  tumor 
i  which  felt  like  a  lipoma,  proved  on  exami- 
nation to  be  a  conglomeration  of  larger 
!  and  smaller  cavities,  with  interposed  fat 
j  and  connective  tissue.     Prof.  Waldeyer 
;  found  in  the  meshes  of  the  connective  tis- 
sue transparent  cysts,  communicating  one 
j  with  another,  and   with   the   lymphatic 
J  lacuna?  of  the  connective  tissue.    The  fluid 
I  found  in  the  cysts  was  weakly  alkaline, 
|  perfectly  clear,  slightly  adhesive,  coagu- 
|  fated  upon  exposure,  and  contained  iso- 
j  lated  red  blood-discs,  and  a  few  amoeboid 
!  corpuscles   resembling  lymph-corpuscles. 
;  Upon   the  interior  surface  of  the  cysts 
;  lymphatic  endothelium  appeared  in  per- 
fect outline ;   in  Hofmokl's  case  of  lym- 
|  phangioma  cavernosum,  the  tumor,  which 
!  occupied  the  entire  right  half  of  the  thorax 
i  and  lumbar  region,  consisted  of  caverns 
communicating    with    one     another    by 
canals.      The    case   of   Hecker    exhibits 
other  interesting   phenomena :    an  enor- 
mously thickened  skin  due  to  hypertro- 
phied connective   tissue,  coexisted  with 
a  very  remarkable  and  abundant  supply 
of   veins,    which    were    greatly    dilated, 
elongated  and  tortuous.     This  extraordi- 
nary development  of  the  veins  necessarily 
led  to  stasis  of  venous  blood,  and  the  fluid 
which  filled  to  repletion  the  lymph  spaces 
was  transuded  blood-serum.      The  cysts 
of  pea-size,  and  soft  tumors  filled  with 
serum,  which  studded  the  surface  of  the 
large   tumor,   were  manifestly  ampullar 
formations  in  open  continuity  with  widely 
dilated    lymph-spaces.      The    gelatinous 
coagulum    which    formed    characterized 
the  exudation  as  an  impoverished  lym- 
phous  fluid. 

Diagnosis. — The  diagnosis  maybe  read- 
ily determined  by  the  nature  of  the  fluid 
emitted,  or  withdrawn  by  puncture.  But 
in  cases  unaccompanied  with  any  dis- 
charge, and  without  the  assistance  afford- 
ed by  the  examination  of  the  contents, 
the  diagnosis  is  at  best  uncertain.  Most 
frequently  lymphangiomata  have  been 
mistaken  for  lipomata,  and  occasionally, 
when  there  was  no  doubt  of  the  presence 
of  a  fluid,  for  cold  abscesses.  The  cover- 
ing integument  is  sometimes  thin  and 
glossy,  sometimes  pigmented,  bluish ;  at 
other  times  thickened  and  rugose.  Usu- 
ally the  tumors  are  soft,  elastic,  resilient, 
but  non-fluctuating.  When  the  cavities 
are  large,  as  is  usually  found  in  cystic  hy- 
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groma,  fluctuation  is  present.  Sometimes 
the  sensation  is  that  of  a  congeries  of 
cords  which  roll  under  the  examining  fin- 
gers. In  some  cases  the  tumor  can  be 
diminished  by  pressure,  but  refills  imme- 
diately upon  withdrawal  of  the  pressure. 
Treatment. — The  methods  of  treatment 
which  have  yielded  the  most  favorable 
results,  have  been  puncture,  injection,  ex- 
cision, amputation,  and  ligation  of  arte- 
ries. Puncture  has  been  resorted  to  oc- 
e;v-ionally  as  a  temporary  expedient.  In 
several  instances  the  evacuation  of  the 
fluid  has  been  followed  by  collapse  and 
obliteration. 

In  the  case  of  Hofmokl,  the  tumor  collapsed 
after  an  exploratory  puncture  and  the  evacu- 
ation of  the  contents.  It  had,  however,  com- 
pletely refilled  in  six  days.  It  was  again 
punctured,  and  soon  afterwards  erysipelas 
attacked  the  entire  integument  covering  it. 
This  subsided  in  a  week,  leaving  the  tumor 
much  smaller  and  presenting  in  places  dis- 
tinct hardness.  Twenty-six  days  afterwards 
the  tumor  had  diminished  by  two-thirds  of 
its  original  size,  and  was  solid. — In  a  some- 
what similar  case,  reported  by  Gjorgiewic, 
incision  of  the  tumor  was  followed  by  the  es- 
tablishment of  a  lymph-fistula,  which  proved 
intractable.  The  tumor  was  located  upon 
the  inner  side  of  the  right  thigh,  below  Pou- 
part's  ligament.  Prof.  Billroth,  supposing  it 
was  a  cold  abscess,  incised  it,  and  was  forced 
to  the  diagnosis  of  a  cavernous  lymph-tumor. 
The  lymphorrhagia  continued  uninterrupt- 
edly for  a  week,  and  then  suddenly  ceased. 
The  tumor  immediately  became  tense,  the 
inguinal  region  reddened,  became  hard  and 
painful,  headache  and  vomiting  occurred ; 
upon  the  subsidence  of  this  condition  the 
discharge  reappeared.  Similar  attacks  re- 
curred at  short  intervals,  and  always  dis- 
appeared upon  the  reestablishment  of  the 
lymphorrhagia.  Finally,  a  white  deposit  ap- 
peared about  the  wound,  which  was  scraped 
off  and  the  entire  wound  cauterized  with 
fuming  nitric  acid.  Failing  with  the  nitric 
acid,  ineffectual  efforts  were  made  with  car- 
bolic acid,  compression,  piercing  with  the 
galvano-ca-utery,  and  repeated  applications 
of  creasote.  Finally  the  entire  tumor  was 
extirpated. — In  the  case  of  Broca,  the  tumor 
was  punctured,  but  two  days  afterwards  it 
was  reproduced  to  the  same  size  as  before 
the  evacuation  of  the  fluid ;  subsequently 
Broca  emptied  the  tumor  by  puncture,  and 
then  injected  perchloride  of  iron  to  set  up 
adhesive  inflammation.  These  means,  com- 
bined with  continuous  pressure,  seemed  to 
prove  quite  successful,  for  the  tumor  was  not 
reproduced  to  the  same  extent,  and  remained 
stationary. — In  a  case  recently  reported  by 
Dr.  Green,  a  large  fluctuating  cyst,  situated 
upon  the  posterior  part  jf  the  pelvis,  was 
treated  successfully  by  the  withdrawal  of  a 
small  quantity  of  the  fluid,  and  the  injection 
of  a  like  amount  of  the  tincture  of  iodine  into 
the  sac. — Reichel  punctured  the  tumor  in  the 
case  of  A.  W.,  but  only  a  few  drops  of  serous 


fluid  escaped.  Subsequently,  nearly  every 
day  for  a  month,  he  injected  it  either  with 
dilute  or  pure  tincture  of  iodine,  and,  finally, 
with  chloroform,  without  success.  No  in- 
flammation followed.  He  then  introduced 
threads,  silk  as  well  as  cotton,  which  only 
excited  a  limited  inflammation  and  suppura- 
tion. Finally,  the  tumor  was  removed  by 
the  galvano-cautery  noose.  The  child  died 
with  symptoms  of  hydremia  and  acute  oedema 
pulmonum. — Amputation  has  been  more  fre- 
quently resorted  to  than  any  other  surgical 
procedure.  Hecker  failed  in  the  case  of  Rosina 
Geng,  but  subsequently  succeeded  in  the  par- 
tial removal  of  a  tumor  weighing  thirty-two 
pounds  from  the  buttock  of  Therese,  the 
bastard  daughter  of  Rosina.  Czerny  com- 
pleted the  removal  by  a  second  operation. 
The  large  tumors  are  generally  very  vascular, 
and  great  danger  is  to  be  apprehended,  be- 
ca.  se  of  the  abundant  supply  of  large,  tor- 
tuous veins,  with  thickened  coats,  which  do 
not  collapse  after  division,  and  have  to  be 
ligated.  Hecker  encountered  only  two  arte- 
ries, but  had  to  ligate  twenty  veins.  Better 
success  has  been  obtained  by  amputation  with 
the  galvano-cautery.  Bryk  has  employed  this 
method  with  remarkable  success. 

Chadwick  removed  a  lymphangioma  fibro- 
sum  by  incising  the  vaginal  wall  and  capsule, 
and  then,  with  the  handle  of  the  scalpel, 
enucleating  the  tumor,  nearly  as  large  as  a 
hen's  egg.  A  second  tumor  was  removed  in 
a  similar  manner.  A  few  ligatures  were 
necessary.  The  lateral  edges  of  the  incision 
were  brought  together  with  silk  sutures. 

Excision  has  usually  been  practised  in 
cases  of  congenital  macroglossia  and  ma- 
crochilia. These  operations  have  not  usu- 
ally been  accompanied  with  excessive 
hemorrhage,  but  in  exceptional  instances 
the  loss  of  blood  has  been  very  great,  in 
consequence  of  dilatation  of  the  veins. 
In  such  cases  compression  and  sutures 
have  been  resorted  to  to  control  the 
bleeding  veins. 

The  iigation  of  large  arteries  has  been 
occasionally  resorted  to.  Bryk  has  per- 
formed the  operation  several  times  with 
varying  success.  It  is  only  practicable  in 
a  few  cases. 

Lymphatic  (Edema. 

Lymphatic  oedema  is  a  symptom  of  dif- 
ferent pathological  conditions,  but  is  al- 
ways, directly  or  indirectly,  the  result  of 
interruption  to  the  lymph  stream. 

The  current  of  the  lymph  is  in  a  reverse 
direction  to  that  of  the  blood-supply.  The 
lymphatic  system  receives,  through  its 
rootlets,  which  are  distributed  through  the 
tissues,  the  fluid  transuded  from  the  arte- 
rial capillaries,  and  empties  it  into  the 
venous  trunks  near  their  termini.  Reck- 
linghausen estimates  the  force  concerned 
in  "the  locomotion  of  the  lymph  to  be 
equal  to  the  difference  in  the  arterial  and 
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venous  blood  pressure,  the  venous  being 
always  the  minimum.  To  this  must  he 
added  the  factors  derived  from  the  con- 
traction of  the  walls  of  the  lymphatic 
vessels  ;  from  compression  of  surround- 
ing and  contiguous  parts  ;  from  the  move- 
ments of  respiration,  and  from  the  absorp- 
tion of  the  chyle.  The  movement  of  the 
lymph  is  very  much  slower  than  that  of 
either  the  arterial  or  venous  blood-cur- 
rents. The  pressure  in  the  lymph-vascu- 
lar system  is  very  variable ;  in  a  normal 
condition  the  vessels  are  never  distended. 

Wagner  defines  dropsy  to  be  "  the 
morbid  accumulation  of  a  fluid,  more  or 
less  like  blood-serum  or  lymph,  in  the 
parenchyma  of  the  tissues,  or  in  closed 
serous  cavities."  "(Edema, "  he  says, 
"consists  in  a  pathological  accumulation 
of  quantitatively  and  qualitatively  changed 
lymph  in  the  lymphatic  radicles,  also  in 
other  spaces  in  the  tissues." 

Mr.  Hutchinson  believes  that  the  lym- 
phatic system  takes  a  large  and  chief 
share  in  the  production  of  oedema.  The 
direct  communication  of  the  lymph-ves- 
sels with  the  areolar  interspaces  affords 
ample  facility  for  ©edematous  accumula- 
tions. In  fact  all  cede  mas  caused  by  ery- 
sipelatous and  elephantoid  inflammations, 
and  by  thrombosis  of  venous  capillaries 
are  lymphatic,  and  it  may  be  conceded 
that  all  persistent  local  cedemas,  not  due 
to  interruption  of  the  current  in  the  prin- 
cipal vein,  or  of  visceral  origin,  are  lymph- 
atic. 

Causes. — The  causes  maybe  summarized 
under  four  different  foi;ms  of  obstruction 
—interruption  to  the  venous  current  in  or 
near  the  heart,  narrowing  or  occlusion  of 
the  thoracic  duct,  lymphatic  trunks,  or 
capillary  vessels.  The  effect  of  obstruc- 
tion at  the  cardiac  orifices  and  of  the 
thoracic  duct  have  been  sufficiently  de- 
scribed in  the  section  on  effusion  of  chyle 
and  lymph  into  the  peritoneal  and  pleural 
cavities.  Inflammation  is  the  most  fre- 
quent cause  of  obstruction  in  the  lymph- 
atic trunks  and  capillaries.  Recurrent 
attacks  of  erysipelas  are  constantly  asso- 
ciated with  oedema.  It  occurs  most  fre- 
quently in  moist  and  hot  climates,  and 
has  been  observed  most  often  in  males. 
In  tropical  climates  it  is  believed  to  be 
caused  by  the  filaria  sanguinis  hominis. 

Symptoms  and  Diagnosis. — Persistency 
is  one  of  the  most  marked  characteristics 
of  lymphatic  oedema.  When  due  to  cen- 
tral obstruction  it  is  usually  symmetrical. 
When  to  obstruction  or  obliteration  of  a 
lymphatic  trunk  or  of  capillary  vessels  it 
is  asymmetrical  and  confined  to  a  limb. 
When  this  obstruction  has  been  caused 
by  lymphangitis  there  will  be  a  history  of 
recurring  attacks  of  erysipelas  or  ery- 
thema, attended  with  pain,  fever,  great 
thirst,  vomiting,  and  rigors.     These  at- 


tacks of  inflammation,  and  stasis  of  lymph, 
produce  hypertrophy,  which  may  be  con- 
fined to  the  epidermis,  or  may  extend  to 
the  cutis  and  cellular  and  adipose  tissues. 
The  cellular  tissue  will  be  more  or  less 
filled  with  fluid.  The  lymphatic  vessels 
and  radicles  may  be  dilated,  and  vesicles 
may  be  formed  on  the  surface  which, 
when  ruptured  or  punctured,  will  dis- 
charge, in  varying  quantity,  a  serous  or 
milk-like  fluid.  Sometimes  the  super- 
ficial veins  are  very  much  enlarged.  It 
may  be  distinguished  from  venous  oedema 
by  its  persistency,  by  the  absence  of  phle- 
bitis, by  its  greater  firmness,  greater  hy- 
pertrophy and  brawnyness  of  the  skin,  and 
by  the  greater  development  of  the  panni- 
culus  adiposus.  The  firmness  is  not  hard 
as  in  scleroderma.  In  the  latter  condition 
there  is  no  oedema  and  no  pitting. 

Treatment. — Eor  those  cases  dependent 
upon  obstruction  in  the  venous  orifices  or 
the  thoracic  duct,  but  little  can  be  done. 
When  the  oedema  is  due  to  inflammatory 
action  it  is  more  amenable  to  treatment. 
Rest,  with  elevation  of  the  part,  inunction 
with  mercurial  ointment,  pressure  by  the 
application  of  elastic  bandages,  and  the 
iodide  of  potassium  internally,  may  effect 
a  cure,  or  at  least  arrest  the  progress  of 
the  disease.  Continuous  pressure  and 
ligation  of  the  main  artery  supplying  the 
affected  limb  have  yielded  the  "best  re- 
sults. 


Lymphangitis. 

Lymphangitis  may  be  either  simple  or 
septic.  Simple  lymphangitis  may  be  con- 
fined to  the  lymphatic  network,  or  to  the 
larger  vessels.  Curnow  denominates  the 
former  reticular,  and  the  latter  tubular 
lymphangitis.  In  either  form  the  inflam- 
mation may  be  limited  to  the  lymph  ap- 
paratus, or  be  diffused,  involving  the  con- 
tiguous skin  and  cellular  tissue.  Simple 
lymphangitis  may  be  either  traumatic  or 
idiopathic. 

Reticular  lymphangitis  may  attack  any 
part  of  the  lymphatic  network,  and  is  usu- 
ally the  result  of  an  injury,  a  prick, 
scratch,  or  abrasion.  The  part  becomes 
red,  very  painful,  soon  followed  by  resolu- 
tion or  suppuration. 

Tubular  lymphangitis  is  confined  to  the 
larger  vessels,  and  is  exhibited  in  straight 
or  wavy  lines,  following  the  course  of  the 
vessels,  or  in  hard,  knotted,  cords  extend- 
ing to,  and  not  infrequently  involving  the 
glands,  which  become  tender  and  swollen.  . 
The  coats  of  the  vessels  are  thickened, 
their  calibres  dilated.  Sometimes  they 
are  blocked  up  with  thrombi.  The 
lymph-stream  may  be  interrupted,  and 
the  affected  tissues  may  become  eedema- 
tous,  followed  by  sclerosis  and  hypertro- 
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phy,  which  may  be  diffused  or  nodular. 
Cellulitis  is  a  constant  complication  of 
tubular  lymphangitis,  which  very  often 
terminates  in  suppuration. 

Diagnosis. — The  diagnosis  is  not  diffi- 
cult. It  is  distinguished  from  erysipelas 
by  the  presence  of  red  lines,  starting  from 
a  wound  and  following  the  course  of  the 
lymphatic  vessels;  and  in  the  tubular 
form  by  their  hard,  knotted  feel.  Fever 
is  always  present,  sometimes  intense,  and 
usually  begins  with  a  rigor. 

Treatment. — When  caused  by  a  wound 
the  treatment  should  be  directed  to  the 
proper  management  of  the  wound,  which 
should  be  cleansed,  disinfected,  and  other- 
wise treated  according  to  the  principles 
of  surgery.  Hot  fomentations  are  advisa- 
ble in  the  stage  of  acute  inflammation. 
When  this  has  subsided,  application  may 
be  made  of  a  solution  of  nitrate  of  silver, 
collodion,  or  cotton-wool.  In  the  later 
stage  of  induration  and  hypertrophy,  in- 
unction with  mercurial  ointment,  knead- 
ing, massage,  and  pressure  by  systematic 
bandaging,  either  with  flannel  or  elastic 
bandages.  Internally  the  salines,  vegeta- 
ble acids,  and  quinine  during  the  fever, 


and,  subsequently,  tonics,  iron,  and  qui- 
nine. 


Septic  Lymphangitis. 

Septic  lymphangitis  is  that  form  of  in- 
flammation of  the  lymphatics  produced  by 
the  absorption  of  putrescent  material  and 
animal  poisons.  It  may  supervene  during 
the  course  of  diphtheria,  typhus  and  ty- 
phoid fever,  and  erysipelas.  It  is  that 
form  of  lymphangitis  produced  by  snake 
bites,  and  dissection  wounds,  and  which 
is  so  frequently  associated  with  puerperal 
inflammations. 

Treatment. — This  form  of  disease  is  far 
more  dangerous  than  simple  lymphangitis, 
and  demands  prompt  and  energetic  treat- 
ment. Fresh  air,  quinine,  opium,  a  nu- 
tritious and  easily  digested  diet,  and  stim- 
ulants, are  the  most  valuable  remedies. 
Abscesses  must  be  freely  opened  and  dis- 
infected. The  strength  of  the  patient 
must  be  supported.  Iron  is  sometimes  of 
great  service.  Injections  of  carbolic  acid 
are  recommended,  especially  in  those  cases 
associated  with  erysipelas.] 
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By  George  Pollock,  Esq. 
Revised  by  J.  William  White,  M.D. 


Tonsillitis.  Quinsy.  Cynanclie  tonsilla- 
ris.— The  most  common  morbid  affections 
of  the  tonsils  may  be  thus  classed  : 

1st.  Acute  inflammation  and  abscess. 

2d.  Chronic  inflammation  and  enlarge- 
ment. 

3d.  Ulceration  and  sloughing. 

1.  [There  is  a  simpler  variety  of  acute 
tonsillitis  than  that  here  described,  in 
which  the  inflammation  does  not  pene- 
trate beyond  the  sebaceous  crypts  of  the 
glands.  The  hoarseness,  tenderness,  and 
dysphagia  are  very  slight,  and  there  is  no 
tendency  to  suppuration.  In  this  mild, 
or  follicular  form  of  the  disease,  an  astrin- 
gent gargle,  a  gentle  purge,  a  warm  foot 
bath,  and  restricted  diet,  will  usually  in- 
duce resolution  in  from  two  to  five  da}rs.] 

Acute  inflammation  of  the  tonsils  is  gen- 
erally preceded  or  attended  by  a  distinct 
rigor  or  chilliness,  and  general  feverish 
disturbance.  Accompanying  or  following 
such  constitutional  irritation,  will  be  j 
found  pain  in  the  fauces,  and  tenderness  j 
of  the  upper  part  of  the  throat,  in  every 
effort  at  deglutition.  The  pain  at  first  is  I 
not  acute,  but  rather  as  if  the  parts  had  J 
been  bruised,  and  is  diffused  over  the  ; 
back  part  of  the  mouth  and  the  pharynx. 
As  the  case  progresses,  the  local  mischief 
becomes  more  evident.  At  first  a  mere 
blush,  the  redness  of  the  part  becomes 
more  marked.  With  the  altered  color 
of  the  mucous  membrane,  tumidity  of  the 
tonsil  will  be  observed,  and  before  long 
oedema  of  the  surrounding  soft  struc- 
tures. With  the  increase  in  the  severity 
of  these  local  changes,  it  usually  becomes 
evident  that  the  mischief  is  confined  to 
one  side.  But  the  evils  of  tonsillitis  are 
not  restricted  to  these  symptoms  alone, 
nor  do  the  sufferings  usually  stop  short 
here.  Pains  in  the  jaws,  and  headache  ; 
fever,  and  loss  of  appetite ;  often  severe 


suffering  in  the  part  affected  ;  a  loaded, 
creamy,  and  swollen  tongue,  with  very 
foul  breath  ;  muffled  articulation  ;  great 
difficult}'  in  swallowing,  and  fluids  at- 
tempted to  be  swallowed  escaping  through 
the  nostrils  ;  great  fear  of  strangulation  ; 
the  patient  frequently  obliged  to  sit  for- 
ward, or  lie  on  one  side,  to  allow  the 
abundant  saliva  to  drip  into  a  basin,  or 
drain  away  on  a  sponge  : — these  are  the 
symptoms  which  mark  the  progress  of 
the  complaint,  and  comprise  the  chief 
characteristics  of  the  attack.  As  the 
attack  advances,  the  local  examination  of 
the  mouth  detects  an  increase  of  swelling, 
which  usually  runs  forward  in  the  sub- 
stance of  the  soft  palate,  and  on  the  side 
affected  ;  in  aggravated  cases  even  im- 
plicating the  tissues  which  cover  the  hard 
palate  as  far  forwards  as  the  incisor  teeth. 
With  the  increase  of  swelling,  a  central 
softening  spot  will  sooner  or  later  be  de- 
tected, either  with  the  eye,  or  more  fre- 
quently at  a  comparatively  earlier  period, 
by  an  examination  with  the  finger. 

Much  difference  will  be  found,  in  dif- 
ferent cases,  as  to  the  period  at  which  pus 
is  formed  in  an  attack  of  acute  inflamma- 
tion of  the  tonsils,  i.  e.,  as  to  the  period 
when  the  abscess  may  be  relieved  by  in- 
cision. In  some  instances  from  forty- 
eight  to  sixty  hours  will  suffice  to  ensure 
such  a  desirable  condition.  In  other 
cases,  many  clays  will  elapse  before  mat- 
ter can  be  detected  by  the  point  of  the 
finger,  or  upon  the  thrust  of  a  scalpel. 
During  all  this  time  the  patient  passes  his 
days  and  nights  in  misery  ;  is  not  able  to 
take  any  solid  food,  and  but  little  fluid 
nourishment ;  obtains  very  little  sleep, 
and  that  little  of  a  disturbed  character ; 
has  difficulty  in  respiration,  caused  by 
some  oedema  of' the  glosso-epiglottidean 
and  aryteno-epiglottidean  folds,  and  often 
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greatly  aggravated  by  fear,  and  a  nerv- 
ous horror  of  approaching  suffocation. 
[If  this  symptom  exists  it  is  indicative 
of  imminent  danger  from  suffocation, 
as  the  oedema  glottidis  may  at  any  time 
produce  complete  closure  of  the  larynx. 
It  is,  however,  much  less  common  than 
the  aphonia,  dysphagia,  and  difficulty 
in  opening  the  mouth.]  Inflammation 
in  the  acute  form  attacking  the  tonsil 
seldom  terminates  in  resolution ;  as  a  gen- 
eral rule,  it  runs  into  abscess.  [This  is 
true  only  of  the  parenchymatous  variety 
of  the  disease,  in  which  the  entire  gland, 
including  the  inter-follicular  connective 
tissue,  is  involved  in  the  inflammation.] 
This  abscess  will  burst  sooner  or  later  if 
left  to  itself;  and  when  burst,  the  urgency 
of  the  symptoms  will  at  once  commence 
to  subside.  But  if  the  abscess  can  be 
opened  by  the  surgeon  a  da}r  or  two  pre- 
vious to  what  would  otherwise  be  the 
spontaneous  period  of  perforation,  by  so 
much  will  the  patient's  suffering  be  alle- 
viated. 

The  causes  of  this  form  of  inflamma- 
tion appear  to  be  more  or  less  associ- 
ated with  some  disordered  state  of  health, 
which  renders  the  tonsils  and  throat  espe- 
cially susceptible  to  the  influence  of  cold  ; 
for  to  direct  exposure  to  cold  may  usually 
be  attributed  the  immediate  cause  of  an 
attack.  But  the  patient  will  generally  be 
found  to  have  suffered  from  some  consti- 
tutional disturbance,  previous  to  the  com- 
mencement of  the  sore-throat.  Often  he 
is  of  a  gouty  habit.  Rigors  and  flushes 
commonly  herald  the  attack,  before  the 
gland  itself  becomes  the  seat  of  inflam- 
mation. Abscess,  the  result  of  simple 
inflammation  of  the  tonsil,  irrespective  of 
those  cases  which  are  complicated  with 
scarlet  fever,  is  a  rare  affection  in  child- 
hood. It  is  seldom  met  with  before  pub- 
erty. It  is  not  a  frequent  attendant  on 
old  age.  It  appears  to  be  a  disorder  of 
youth  and  middle  life.  [It  is  most  frequent 
here  between  the  ages  of  twenty  and 
thirty.] 

It  rarely  occurs  that  both  tonsils  are 
simultaneously  affected.  But  it  does 
sometimes  happen  that  after  one  tonsil 
has  been  the  seat  of  suppuration,  the  op- 
posite one  becomes  inflamed  and  runs  into 
abscess.  This,  however,  is  infrequent. 
"We  occasionally  meet  with  individuals 
who  are  subject  to  recurring  attacks  of 
inflammation  of  the  tonsils,  and  quinsy. 
These  attacks  occur  every  one  or  two 
years  for  some  time,  often- at  shorter  inter- 
vals. 

Such  conditions  indicate  especially,  and 
prominently  urge,  the  importance  of  con- 
stitutional treatment  rather  than  simple 
attention  to  the  local  evil.  It  has  con- 
stantly been  found  most  serviceable,  di- 
rectly a  patient  has  anticipated  the  re- 


currence of  such  an  attack,  to  administer 
a  stimulating  emetic.  The  action  of  vom- 
iting not  only  relieves,  by  emptying  the 
stomach,  but  appears  also  to  have  some 
beneficial  action  locally.  In  fact,  indi- 
viduals subject  to  such  attacks,  and  who 
have  adopted  such  a  course  of  treatment, 
have  expressed  themselves  satisfied,  that 
suppurative  mischief  has  been  warded  off 
by  recourse  to  an  emetic  in  the  very 
earliest  stage  of  a  sore  throat. 

[In  this  stage  Velpeau  recommended 
insufflations  of  powdered  alum  ;  iSTiemeyer 
the  energetic  use  of  cold ;  Trousseau  an 
expectant  plan  of  treatment ;  guaiac, 
tincture  of  capsicum,  sumach,  the  exter- 
nal use  of  turpentine,  and  the  submucous 
injection  of  morphia  have  all  been  more 
or  less  highly  extolled  as  specifics,  but  the 
evidence  in  their  favor  is  inconclusive.] 

As  the  attack  is  usually  of  a  veiy  de- 
bilitating character,  an  emetic  of  mustard 
is  preferable,  on  every  account,  to  one  of 
antimony  or  ipecacuanha.  Fomentations 
to  the  throat  externally,  inhalations  of 
the  steam  of  hot  water  pretty  constantly, 
and  a  free  purgation  after  the  action  of 
the  emetic,  should  be  the  chief  points  of 
treatment.  We  strongly  condemn  as  dan- 
gerous, in  every  sense  of  the  word,  the 
abstraction  of  blood,  either  locally  or 
generally,  either  by  leeches  or  by  any 
other  means.  Life  may  be  sacrificed  by 
recourse  to  such  treatment. 

[If  the  patient  be  strong  or  plethoric, 
leeches  behind  the  angles  of  the  jaws  and 
scarification  of  the  surfaces  of  the  tonsils 
often  give  immediate  and  sometimes  per- 
manent relief.  They  should  be  followed 
by  the  use  of  guaiacum  in  lozenges,  or  as 
a  gargle  in  the  form  of  the  ammoniated 
tincture.  When  it  is  apparent  that  sup- 
puration is  inevitable,  poultices  to  the 
throat  and  hot  inhalations  are  indicated.] 

Blisters  appear  equally  unnecessary, 
though  perhaps  not  equally  prejudicial  in 
their  consequences.  Mustard  poultices 
appear  to  afford  much  relief  in  many 
cases  ;  their  application  is  often  grateful 
to  the  patient's  feelings  ;  and  by  repeated 
application  they  can  be  made  to  keep  up 
sufficient  counter-irritation,  without  the 
inconvenience  of  producing  a  sore  place  ; 
whereas  a  blister  is  a  worrying  annoyance 
to  one  who  has  already  very  great  dis- 
comforts to  put  up  with  ;  and  the  sub- 
sequent discharge  is  a  considerable 
nuisance,  as  it  runs  down  and  soils  the 
linen,  and  stiffens  the  bed-clothes  into 
which  it  soaks.  Moreover,  a  blister  often 
abstracts  a  large  quantity  of  serum,  and 
occasionally  leaves  a  very  red,  irritable, 
and  painful  sore  on  the  neck,  which,  added 
to  the  exhaustion  following  an  attack  of 
quinsy,  is  by  no  means  advantageous. 

This  disorder  is  one  that  calls  much 
upon  the  strength  and  vital  powers  of  the 
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patient.  During  the  greater  part  of  the 
attack  food  is  taken  but  sparingly,  and 
that  in  a  fluid  form.  It  therefore  be- 
hooves us  to  husband  the  forces  rather 
than  diminish  them  by  heroic  treatment. 
As  there  is  much  difficulty  in  swallowing, 
the  less  a  patient  is  pestered  with  physic 
the  less  uncomfortable  will  be  his  day. 
At  night  it  may  be  desirable  to  procure 
sleep,  if  he  be  restless ;  and  for  such  a 
purpose  a  few  drops  of  morphia  will  in  all 
probability  suffice. 

So  much  is  the  patient  reduced  by  such 
an  attack,  that  when  the  pus  is  evacuated 
by  puncture,  or  escapes  by  an  ulcerated 
opening,  it  will  generally  be  found  that 
some  days  of  nutritious  feeding  are  requi- 
site before  he  regains  the  strength  he 
possessed  and  the  substance  he  carried 
previous  to  his  illness. 

Internal  local  treatment  is  more  open 
to  discussion.  Some  writers  advocate  the 
free  application  of  the  solid  nitrate  of  sil- 
ver to  the  surface  of  the  inflamed  mem- 
brane ;  but  it  is  somewhat  doubtful  what 
amount  of  benefit  is  secured  by  this 
method  of  treatment.  It  is  certainly  at- 
tended by  one  disadvantage  ;  it  produces 
a  good  deal  of  local  discomfort,  leaves  a 
most  nauseous  taste  for  some  time  in  the 
mouth,  and  gives  rise  to  constant  hawk- 
ing and  spitting,  until  the  superficial 
epithelial  sloughs,  occasioned  by  its  appli- 
cation, are  released  or  removed  from  the 
inflamed  membrane.  We  are  not  aware 
that  the  application,  under  the  acute  con- 
ditions we  have  described,  is  followed  by 
any  satisfactory  or  beneficial  results. 

If  the  swelling  of  the  tonsil  be  consid- 
erable, the  surface  very  red,  and  the  part 
very  tender,  and  yet  no  very  distinct  in- 
dication of  pus  be  present,  it  may  appear 
sometimes  advisable  to  make  a  deep 
puncture  into  the  part  to  relieve  conges- 
tion ;  or  one  or  two  incisions  less  deep. 
But  as  a  rule,  if  the  urgency  of  the  symp- 
toms be  not  great,  it  is  far  better  to  wait 
the  formation  of  matter,  rather  than  ex- 
perimentally adopt  an  exploratory  use  of 
the  scalpel.  Every  sensible  practitioner 
studies  the  feelings  of  his  patient ;  every 
good  surgeon  avoids  the  uncertain  or  un- 
necessary use  of  the  knife.  Incisions,  if 
made,  often  occasion  much  suffering — are 
especially  dreaded  by  some  who  have  pre- 
viously submitted  to  such  treatment — and 
seldom  appear  to  hasten  the  escape  of 
matter.  When,  however,  pus  is  detected 
or  suspected,  the  part  should  without  loss 
of  time  be  punctured  with  a  knife. 

There  are  some  few  precautions  requi- 
site when  any  pointed  or  cutting  instru- 
ment is  used  to  open  an  abscess  at  the 
back  or  side  of  the  mouth.  The  knife  it- 
self need  only  have,  from  its  extremity,  a 
cutting  surface  of  about  half  an  inch. 
Whatever  knife  be  employed,  it  is  best  to 


protect  the  blade  so  as  to  cover  its  cutting 
edge  up  to  this  extent,  by  wrapping  round 
it,  from  the  handle  towards  the  point,  a 
piece  of  rag  or  plaster.  A  sharp-pointed 
straight  bistoury  is  of  all  knives  the  most 
convenient  for  the  surgeon's  purpose. 

In  passing  the  instrument,  when  pro- 
tected as  described,  into,  or  on  withdraw- 
ing it  from  the  mouth,  the  risk  of  wounding 
the  lips  or  tongue  is  necessarily  lessened — 
we  may  say  is  avoided  ;  for  no  such  acci- 
dent should  occur  in  proper  hands.  On 
puncturing  the  tonsil  or  abscess,  an  im- 
portant precaution  must  be  observed. 
The  point  of  the  knife  must  be  kept 
turned  towards  the  median  line,  especially 
after  its  point  is  buried  in  the  soft  tissues, 
and  out  of  sight;  on  no  account  is  the  direc- 
tion of  the  wound  or  thrust  of  the  knife 
to  be  outwards.  By  due  attention  to  this 
simple  caution,  all  risk  of  wounding  the 
larger  vessels,  lying  on  the  outer  side  of 
the  neck,  is  certainly  avoided. 

[On  the  outer  side  of  the  tonsil  nothing 
intervenes  between  the  gland  and  the  in- 
ternal carotid  artery  but  the  pharyngeal 
aponeurosis  and  the  superior  constrictor. 
The  close  proximity  of  the  gland  to  this 
vessel  has  in  four  instances,  reported  by 
Grisolle,  Caytan,  Miiller,  and  'Norton, 
given  rise  to  ulceration  of  the  artery,  with 
serious  hemorrhage  in  one  case,  and  im- 
mediate death  in  the  others.] 

The  patient's  head  should  be  fixed, 
either  against  the  back  of  a  chair,  or  by 
the  hands  of  a  third  person.  A  sudden 
movement  while  the  knife  is  passing  into 
the  tonsil  might  lead  to  grave  mischief,  as 
the  instrument  might  accidentally  and 
unavoidably  be  thrust  in  the  wrong  direc- 
tion. 

The  mouth  is  occasionally  opened  with 
some  difficulty.  [Frequently  the  patient 
can  barely  separate  the  teeth,  the  difficulty 
being  due  to  the  great  tension  of  the 
bucco-pharyngeal  fascia,  which  is  in- 
creased when  the  jaws  are  opened.]  And 
the  tongue  may  be  so  much  implicated  in 
the  inflammation  that  the  patient  cannot, 
by  his  own  efforts,  sufficiently  aid  the 
surgeon  to  obtain  a  good  view  of  the 
swollen  tonsil.  Under  such  circum- 
stances, a  broad  spatula,  gently  applied 
to  the  surface  of  the  tongue,  will  expose 
the  part  sufficiently  to  permit  the  abscess 
to  be  punctured  in  a  satisfactory  manner.1 

1  A  practical  hint  in  passing  may  here  be 
thrown  out,  on  the  best  method  of  examining 
the  throat  generally.  With  many  patients 
it  is  often  a  matter  of  some  difficulty  to  gain 
a  sight  of  the  fauces.  The  tongue  is  pushed 
upwards  directly  the  mouth  is  opened,  and 
when  the  spatula  is  applied  with  the  inten- 
tion of  pushing  down  the  tongue,  the  patient 
immediately  appears  to  resist  its  application 
with  a  steady  and  firm  effort.    If,  however,  the 
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As  soon  as  the  abscess  has  been  punc- 
tured, the  pus  generally  flows  freely  on 
the  withdrawal  of  the  knife  ;  sometimes 
so  abundantly  and  so  suddenly  that  it 
runs  into  the  gullet ;  and  from  tbis  cir- 
cumstance, or  from  the  fact  that  it  is 
often  very  fetid,  it  greatly  nauseates  the 
patient,  sometimes  to  vomiting.  Shortly 
after  the  escape  of  the  pus,  the  patient 
usually  becomes  comfortable,  expresses 
himself  wonderfully  relieved,  and  soon 
desires  to  partake  of  food.  Convalescence 
is  usually  rapid  and  satisfactory. 

As  we  have  already  said,  occasionally, 
but  rarely,  the  opposite  tonsil  becomes 
inflamed  and  suppurates.  Under  such 
circumstances  an  early  tonic  and  stimu- 
lating course  of  treatment  may  be  re- 
quisite ;  and  the  medical  attendant  must 
look,  for  his  guide,  to  those  symptoms 
which  would  indicate  constitutional  de- 
terioration and  physical  exhaustion,  to 
be  met  by  generous  diet  and  wine,  or 
other  stimulants. 

In  the  treatment  of  all  cases  of  cyn- 
anche  tonsillaris,  there  must  be  a  certain 
amount  of  anxiety ;  but  the  anxiety  as 
to  the  symptoms  which  precede  the  for- 
mation of  the  abscess,  is  as  nothing  com- 
pared to  the  anxiety  we  may  have  to 
encounter  when  unfavorable  symptoms 
are  set  up  after  the  evacuation  of  the 
pus.  [Cases  are  recorded  in  which  the  sud- 
den bursting  of  a  tonsillar  abscess  caused 
death  by  suffocation ;  others  in  which 
the  pus  passed  along  the  course  of  the 
great  vessels  of  the  neck  and  penetrated 
the  chest,  or,  as  in  a  case  mentioned 
by  Yelpeau,  burrowed  through  the  cel- 
lular tissue  of  the  neck  and  appeared 
above  the  clavicle.]  In  an  unhealthy 
constitution  ulceration  may  supervene 
upon  the  incision,  and  be  followed  by 
sloughing  sore-throat ;  or  cedema  of  the 
surrounding  soft  tissues  may  arise,  and 
traveling  downwards  around  the  larynx, 
pharynx,  and  oesophagus,  terminate  the 
patient's  life  in  a  few  days.  But  fortu- 
nately these  are  the  rarer  evils  following 
upon  the  evacuation  of  pus,  the  result  of 
simple  acute  inflammation  of  a  tonsil,  or 
true  quinsy  ;  the  usual  history  of  which 
complaint  is,  that  directly  the  abscess  has 
burst  or  is  opened,  convalescence  is  per- 
fect and  speedy. 

The  sore-throat  of  childhood  is  rarely 
acute,  inflammation  of  the  tonsil  ending 


spatula  is,  without  the  slightest  weight,  laid  on  the 
tongue,  it  gradually  appears  to  contract  and  is 
drawn  backwards,  and  the  fauces  are  exposed  to 
full  view.  No  force  or  pressure  is  requisite  on 
the  part  of  the  surgeon  to  effect  this ;  the 
weight  alone  of  the  spatula  appears  sufficient 
to  ensure  the  object  desired.  This  experiment 
has  been  constantly  illustrated,  on  patients 
suffering  from  throat  affections,  to  our  pupils. 


in  abscess.  It  is  usually  the  symptom  or 
accompaniment  of  scarlet  fever,  or  par- 
takes of  that  more  frightful  and  fatal 
character  known  as  "putrid"  or  "slough- 
ing sore-throat,"  of  which  we  shall  here- 
after speak.  The  latter  is  usually  ac- 
companied by  enlargement  of  some  of 
the  glands  of  the  throat  or  parotid.  In 
quinsy  the  throat-glands  are  seldom 
affected,  and  if  affected,  not  to  any 
extent. 

Several  of  the  symptoms  referred  to 
above,  as  indicative  of  the  formation  of 
pus  in  an  inflamed  tonsil,  are  present,  to 
some  extent,  under  conditions  which  are 
apt  to  be  mistaken  for  quinsy. 

A  decayed  tooth,  or  a  broken  stump, 
will  often  set  up  a  considerable  degree  of 
alveolar  inflammation,  and  be  followed  by 
an  abscess  of  the  gum  or  corresponding 
maxillary  region.  This  condition  occa- 
sions much  difficulty  in  opening  the 
mouth  ;  the  breath  is  fetid  ;  the  tongue 
becomes  very  foul  and  loaded  ;  there  is 
great  difficulty  in  deglutition,  and  pain  of 
face  on  the  side  affected.  But  generally 
one  marked  difference  exists  between  the 
symptoms  of  quinsy,  and  an  abscess  origi- 
nating in  alveolar  inflammation  ;  when  a 
tooth  or  a  stump  is  the  cause  of  the  mis- 
chief, there  is  always  more  or  less  swel- 
ling of  the /ace,  and  tenderness  and  swel- 
ling, especially  over  the  maxilla  affected. 
In  quinsy,  if  there  be  external  swelling 
present,  it  is  not  over  the  face  or  cheek  ; 
it  is  confined  to  the  submaxillary  region, 
and  the  neighborhood  of  the  parotid. 

In  all  cases  of  inflammation,  either 
within  or  external  to  the  mouth  or  throat, 
the  medical  attendant  should  look  with 
suspicious  care  to  the  condition  of  the 
mouth.  There  are  few  circumstances  in 
practice  more  apt  to  be  overlooked,  than 
evils  which  arise  from  the  irritation  of 
decayed  teeth. 

2.  Chronic  inflammation,  terminating  in 
enlai'gement  of  the  tonsil  and  thickening 
of  its  mucous  surface,  is  a  very  common 
condition  ;  more  especially  to  be  observed 
in  children,  and  in  young  persons  of  both 
sexes  under  the  ages  of  from  twenty  to 
thirty.  The  tendency  to  this  form  of 
diseased  action  and  enlargement,  is 
mostly  observed  in  individuals  of  a  stru- 
mous or  lymphatic  habit.  The  enlarge- 
ment frequently  commences  as  early  as 
the  second  year  of  life,  and  has  been  ob- 
served to  occur  more  especially  in  chil- 
dren who  have  been  weaned  when  very 
young,  or  brought  up  by  hand-feeding. 
"Less  frequently,  it  does  not  show  itself 
until  towards  the  period  of  approaching 
puberty.  It  has  a  tendency  to  affect 
females  in  a  greater  proportion  than 
males,  though  it  is  by  no  means  an  infre- 
quent complaint  in  the  latter  sex. 

The  commencement  of  chronic  enlarge- 
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merit  of  the  tonsils  appears  to  be  unat- 
tended by  any  marked  symptoms,  local  or 
general.  Rarely  is  attention  drawn  to 
the  condition  of  the  part  until  cither  the 
thickness  of  the  articulation,  or  loud 
snoring  in  sleep,  excites  the  mother's 
curiosity,  or  gives  rise  to  anxiety,  when 
an  examination  of  the  throat  is  instituted. 
Pain  is  never  a  symptom  attendant  on 
these  swellings.  The  only  local  symp- 
toms are  those  which  necessarily  arise 
from  the  mechanical  encroachment  of  the 
tonsils,  in  the  median  line  betwixt  the 
external  oral  and  nasal  apertures,  and  the 
internal  apertures  of  the  breath  and  food- 
passages.  The  intensity  of  these  symp- 
toms will  depend  on  the  size  of  the  masses 
on  either  side  of  the  fauces. 

The  causes  which  produce  this  chronic 
enlargement  of  the  tonsils  are  not  satis- 
factorily established.  A  careful  inquiry 
into  the  history  of  a  large  number  of 
cases  has  failed  to  detect  any  one  specific 
reason  to  account  for  this  diseased  action. 
It  does  not  appear  to  depend  on  cold,  or 
insufficient  nourishment,  nor  on  want  of 
cleanliness  ;  for  it  will  be  met  with  in  the 
children  of  the  upper,  as  often  as  in  those 
of  the  lower  classes,  and  as  often  in  those 
who  are  well  provided  and  tenderly  cared 
for,  as  in  those  who  are  the  children  "  of 
sorrow  and  acquainted  with  grief. " 

This  diseased  action  does,  however,  ap- 
pear to  affect  in  a  larger  proportion  those 
children  who  have  been  brought  up  by 
hand  or  early  weaned,  than  those  who 
have  been  supplied  for  a  sufficient  time 
with  the  mother's  breast-milk.  The  en- 
largement of  the  tonsils  will  also  fre- 
quently commence,  on  the  convalescence 
from  severe  attacks  of  the  various  eruptive 
or  other  forms  of  fever.  Most  frequently, 
however,  their  growth  is  grafted  on  a 
strumous  diathesis. 

The  forms  under  which  enlarged  tonsils 
occur  deserve  some  attention.  One  of 
the  most  frequent  appears  to  be  a  uniform 
globular  projection  on  either  side,  to  a 
greater  or  less  extent.  In  this  condition 
the  swelling  may  cease  to  grow,  and  re- 
main stationary  for  years,  without  incon- 
venience or  injurious  consequences.  Or 
the  glands  may  slowly  and  steadily  in- 
crease in  size,  until  their  surfaces  touch 
below  in  the  median  space  and  above 
either  side  of  the  uvula.  [In  a  healthy 
condition  the  glands  should  not  project 
beyond  the  level  of  the  anterior  and  pos- 
terior half-arches  between  which  they 
lie.]  In  other  instances,  the  tonsils  ap- 
pear to  enlarge  towards  the  soft  palate, 
and  often  upwards  past  its  free  border,  as 
well  as  downwards  so  low  that  the  lower 
end  is  hidden  from  view  by  the  base  of  the 
tongue,  and  is  only  with  care  detected 
when  the  latter  is  well  depressed  ;  or  the 
tonsil  on  one  side  only  may  be  seen  to 


project,  a  perfectly  round  mass,  which  is 
attached  to  the  fauces  by  a  thin  pedicle 
of  mucous  membrane:  occasionally  an 
outgrowth  has  been  seen,  a.  pendulous  tu- 
mor hanging  from  the  natural  position  of 
flic  tonsil. 

The  surface  of  an  enlarged  tonsil  is 
generally  somewhat  uneven,  often  very 
much  pitted  ;  the.  mucous  membrane  thick 
and  velvety,  and  seldom  without  an  in- 
creased vascularity.  In  many  instances 
all  these  conditions  may  be  observed  in  an 
aggravated  degree.  Often,  superficially 
ulcerated  spots  are  seen  dotting  the  sur- 
face of  the  swelling ;  or,  what  is  more 
common,  small  points  of  thick  sticky  se- 
baceous secretion  will  be  observed,  mark- 
ing the  orifices  of  some  of  the  ducts  which 
lead  into  the  substance  of  the  gland-tis- 
sue. 

The  fauces,  especially  when  the  en- 
largement of  the  tonsils  is  considerable, 
may  often  be  seen  covered  with  a  viscid 
yellowish  semi-purulent  secretion ;  this 
clings  to  the  posterior  surface  of  the 
glands,  or  lines  the  walls  of  the  upper  por- 
tion of  the  pharynx. 

When  the  enlarged  gland  projects  to 
any  extent  above  the  soft  palate,  some  de- 
gree  of  deafness  is  occasionally  complained 
of.  This  concomitant  symptom  appears 
to  depend  rather  upon  the  thickened  con- 
dition of  the  mucous  membrane,  which, 
extending  from  the  tonsils,  runs  up  to, 
and  may  line,  the  Eustachian  tube,  than 
upon  any  actual  encroachment  of  the 
gland  on  the  orifice  of  the  tube. 

[The  accompanying  cut  from  Gray  (p. 
496),  representing  the  pharynx  laid  open 
from  behind,  may  serve  to  render  the 
pathological  conditions  resulting  from 
hypertrophied  tonsil  more  comprehensi- 
ble.] 

Enlarged  tonsils  appear  to  be  the  re- 
sult, not  the  cause,  of  constitutional  de- 
rangement, provided  they  do  not  become 
large,  or  encroach  much  on  the  isthmus 
of  the  fauces.  But  if  they  increase  in 
size,  and  much  lessen  the  passage  from 
the  mouth  to  the  pharynx,  many  unpleas- 
ant effects  may  be  detected.  The  voice  is 
generally  somewhat  unnatural  and  muffly, 
and  the  pronunciation  thick.  So  that  en- 
larged tonsils  appear  to  be  a  perfect  im- 
pediment to  the  production  of  fine  sweet 
notes  in  song,  or  clear  sonorous  tones  in 
speech.  The  breath  is  often  offensive ; 
partly  rendered  so  by  the  decomposing  se- 
baceous secretion  sticking  in  the  orifices 
of  the  glands,  partly  by  the  thick  semi- 
purulent  mucus  which  clings  to  the  fauces. 
The  enlarged  glands  are  constantly  li- 
able to  attacks  of  ulceration,  and  some- 
times to  acute  inflammation  attended  by 
fever.  If  large  in  children,  they  produce 
more  general  effects  on  the  system  than  in 
adults.      They  now  interfere  with  perfect 
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[Fig.  348. 


Posterior  view  of  fauces  (Gray).] 


and  free  respiration.  At  night  the  child 
snores  loudly  ;  often  awakes  in  his  sleep, 
and  as  often  in  a  state  of  alarm.  In  some 
instances  the  natural  and  requisite  amount 
of  rest  Is  so  interfered  with  that  the 
child's  health  suffers.  There  is  also  fre- 
quently some  little  inconvenience  in  swal- 
lowing, and  care  is  observed  to  be  taken 
by  the  child  that  only  small  quantities  of 
food  be  swallowed  at  a  time. 

[The  interference  of  the  enlarged 
glands  with  inspiration  is  by  far  the  most 
serious  of  their  evil  results.  The  occlusion 
of  the  nasal  channel  posteriorly  obliges 
the  patient  to  keep  the  mouth  almost 
constantly  open,  and  renders  him  excep- 
tionally liable  to  the  external  influences 
which  produce  inflammation  of  the  res- 
piratory tract,  while  the  persistent  ob- 
struction to  respiration  leads  to  serious 
changes  in  the  walls  of  the  thorax.  Ac- 
cording to  Lambron  the  characteristic  de- 
formity met  with  in  cases  of  enlarged 
tonsils  is  a  circular  depression  of  the  walls 
of  the  chest  at  about  the  junction  of  the 
lower  and  middle   thirds,   corresponding 


with  the  attachment  of  the  diaphragm 
internally,  and  evidently  due  to  the  con- 
stant energetic  contractions  of  that  mus- 
cle to  overcome  the  obstacle  to  free  res- 
piration.    (Mackenzie).] 

If  a  section  of  a  portion  of  an  enlarged 
tonsil  be  examined  carefully,  it  will  be 
found,  to  the  touch,  firm  in  consistence, 
and  somewhat  elastic  when  pressed.  The 
face  of  the  cut  surface  will  present  several 
small  uneven  and  irregular  depressions, 
from  which  may  be  picked,  every  here  and 
there,  or  squeezed  out,  small  collections  of 
sebaceous  matter.  The  structure  of  the 
enlarged  mass  consists  of  condensed  areo- 
lar tissue,  which  often  runs  like  bands  be- 
tween and  around  the  depressions  above 
alluded  to.  The  naturally  soft  structure 
of  the  gland  is  so  condensed  and  firm, 
that  it  assumes  the  character  of  fibrous 
tissue  intersecting  the  substance  of  the 
growth  in  ever}'  direction. 

The  accumulation  of  epithelial  secretion 
within  the  ducts  of  the  glands,  occasioned 
by  the  obstruction  of  their  orifices,  is  the 
explanation  of  the  formation  of  the  cavi- 
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ties  seen  on  a  section  of  the  gland  ;  for  as 
the  secretion  increases,  and  cannot  escape 
through  the  obstructed  orifices  of  the 
ducts,  it  collects  in  the  latter,  dilates 
them,  and  sets  up  chronic  inflammation 
of  the  structure  of  the  gland  itself,  which 
terminates  in  its  permanent  enlargement.1 
This  secretion  will  frequently  be  observed 
to  escape  from  the  surface  of  the  en- 
larged tonsil  when  it  is  firmly  pressed  be- 
tween the  blades  of  the  vulsellum  prior  to 
removal. 

The  treatment  of  enlarged  tonsils  may 
be  summed  up  in  a  few  lines.  Unless  the 
voice  be  affected  to  such  an  extent  that  it 
becomes  desirable  to  lessen  or  remove 
them  ;  unless  the  disturbance  to  the  sleep 
of  the  child  be  manifestly  interfering  with 
health  ;  unless  the  breath  be  rendered 
fetid  or  offensive  by  the  secretion  from  the 
ducts  ;  or  unless  some  other  cogent  reason 
render  it  desirable  to  interfere  with  the 
mass — it  is  better  to  leave  the  tonsil  in  its 
slightly  enlarged  condition,  without  the 
application  of  any  local  or  constitutional 
measures.  If  a  child  so  affected  be  deli- 
cate, and  the  tonsils  appear  increasing,  we 
prefer  constitutional  to  all  local  treatment 
short  of  that  of  removal.  In  the  early 
stages  of  enlarging  tonsils,  if  detected,  it 
would  be  best  to  administer  tonics  as  a 
rule,  as  they  certainly  act  beneficially  as 
regards  the  health  ;  and  by  so  doing,  as 
far  as  experience  allows  us  to  hazard  an 
opinion,  arrest  the  progress  of  the  growth. 
At  any  rate,  under  a  tonic  treatment  such 
enlargements  frequently  remain  station- 
ary. Steel-wine,  muriated  tincture  of 
iron,  citrate  of  iron,  syrup  of  iodide  of 
iron,  and  cod-liver  oil,  each  according  to 
the  constitutional  peculiarity,  may  be 
prescribed  with  safety,  and  taken  with 
evident  benefit  for  many  weeks  or  months. 
"We  need  hardly  caution  the  reader  on  the 
importance  of  attention  to  diet ;  and  with 
very  weakly  children,  sea-bathing  is  of  the 
utmost  advantage. 

Local  applications  are  frequently  rec- 
ommended, and  too  constantly  adopted. 
Nitrate  of  silver  rubbed  over  the  surface, 
or  points  of  nitrate  of  silver  run  into  the 
substance  of  the  gland,  sometimes  nitric 
acid  carefully  applied  to  portions  of  it ; 
stimulating  gargles ;  and  a  variety  of 
troublesome  and  useless  applications,  have 
had  their  advocates  for  the  arrest  or  re- 
moval of  these  masses.     But  an  examina- 

1  Kolliker  has  given  a  minute  account  of 
the  pathological  conditions  of  the  tonsil,  and 
the  abnormal  secretion  of  the  gland  under 
such  changes ;  but  as  any  transcript  of  his 
investigations  would  not  add  to  the  practical 
importance  of  this  subject,  we  beg  to  refer 
those  interested  in  the  question  to  the  origi- 
nal, Manual  of  Human  Histology,  vol.  ii.,  p. 
30  (Sydenham  Society). 


tion  of  a  portion  of  a  gland  removed 
by  excision  will  show  such  structural 
changes,  such  a  fibrous  thickening  of  the 
finer  areolar  tissue,  that  it  appears  to  the 
author  a  useless  waste  of  time  and  mate- 
rial to  attempt  to  procure  absorption  of 
such  dense  tissues.  Nothing  short  of  an 
actual  slough  can  do  good,  if  caustic  be 
used  ;  no  stimulating  application  can  offer 
much  hope  of  action  on  such  a  structure  ; 
it  is  therefore  best  not  to  waste  time  or 
inflict  pain  by  having  recourse  to  such 
useless  local  measures.  If  constitutional 
treatment  does  not  arrest,  and  local  treat- 
ment be  requisite,  removal  by  the  knife 
of  a  portion  of  the  gland  is  the  speediest, 
and,  in  our  opinion,  the  only  efficient 
remedy.  The  surgeon  with  a  knife  can 
remove  all  that  is  necessary  in  a  few 
seconds ;  and  the  patient  will  be  entirely 
rid  of  the  consequences  within  a  week 
after. 

When  the  glands  are  so  large  that  some 
portion  must  be  removed,  to  relieve  the 
symptoms  of  discomfort  or  distress  from 
which  the  patient  suffers,  the  operation  is 
simple  enough  in  adults  ;  but  may  be 
somewhat  troublesome  when  necessary  in 
a  young  child. 

It  will  be  found  advantageous  to  place 
the  child  sufficiently  under  the  influence 
of  chloroform  [or  ether],  so  as  to  allow  of 
the  mouth  being  easily  kept  open.  The 
tongue  being  then  depressed,  a  portion  of 
the  gland  may  be  seized  with  the  vulsellum, 
and  rapidly  cut  off  with  a  blunt-pointed 
straight  bistoury,  the  cutting-edge  of 
which  should  only  be  exposed,  near  the 
point,  to  the  extent  of  an  inch.  If  there 
be  any  difficulty  in  keeping  the  mouth 
sufficiently  open  to  expose  the  tonsil  to 
view,  the  mouth  dilator,  invented  by  Mr. 
T.  Smith,  will  effectually  answer  the  pur- 
pose. 

[The  tonsillitome  of  Fahnestock  is  an 
instrument  by  means  of  which  the  tonsil 
may  be  removed  safely  and  rapidly.  It 
consists  of  a  ring  composed  of  two  plates 
between  which  are  inserted  a  circular 
knife  and  a  stylet.  The  ring  is  slipped 
over  the  hypertrophied  tonsil  and  pressed 
well  back  towards  its  base,  the  stylet  is 
pushed  forward  through  the  body  of  the 
gland,  and  the  knife  is  then  quickly  re- 
tracted' and  the  instrument  removed,  when 
the  projecting  portion  of  the  tonsil  will  be 
found  transfixed  by  the  stylet.] 

In  the  adult,  there  is  no  difficulty  in  the 
operation  such  as  may  be  encountered  in 
children.  The  gland  can  be  at  once  seized 
with  a  vulsellum,  and  a  portion  rapidly 
cut  off  with  the  knife.  If  both  tonsils  be 
enlarged,  and  this  is  usually  the  case, 
there  is  no  objection  to  a  portion  of  each 
being  removed  on  the  same  day.  With 
children  it  is  preferable  to  do  so,  as  the 
fear  of  an  operation  is  much  greater  when 
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a  child  has  had  any  experience  of  a  pre- 
vious one.  But  in  an  adult  it  may  be  left 
to  the  discretion  or  wishes  of  the  patient, 
whether  the  operation  be  completed  at 


Fahnestock's  tonsillitome.] 

once,  or  at  a  subsequent  period.  If  the 
tonsils  are  very  large,  it  is  always  advisa- 
ble to  take  away  a  considerable  portion  of 
each.  But  it  is  by  no  means  requisite  to 
remove  the  whole  of  the  projecting  mass. 
If  half  of  the  mass  be  removed,  and  the 
cells  thus  laid  well  open,  what  with  their 
becoming  emptied,  the  relief  occasioned 
by  the  incision  through  parts  chronically 
inflamed,  and  the  subsequent  contraction 
of  the  cut  surface  by  cicatrization,  the 
portion  that  is  left  shrinks  and  sinks  into 
the  side  of  the  fauces,  to  give  no  further 
trouble  to  the  patient. 

After  the  removal  of  the  mass,  the  pa- 
tient generally  suffers  but  little  ;  or  rather 
as  one  affected  with  slight  sore  throat. 


The  precaution  to  be  given  is,  to  use  soft 
food,  and  to  avoid  exposure  to  cold  for  a 
few  days,  when  the  cut  surface  will  be 
about  healed.  [Marshmallow  lozenges 
often  give  great  relief  to  the  patient  if  he 
suffers  from  painful  deglutition  after  the 
operation.]  Hemorrhage  rarely  follows 
to  any  troublesome  extent  on  this  opera- 
tion ;  but  it  may,  and  sometimes  does 
occur.  [Mackenzie  recommends  the  use 
of  a  strong  solution  of  tannic  and  gallic 
acids  in  water,  to  be  slowly  sipped  and 
swallowed  in  cases  of  troublesome  hemor- 
rhage.] The  surgeon,  always  anxious  to 
avoid  such  a  contingency,  should  take  the 
precaution,  when  operating,  to  draw  as 
much  of  the  gland  as  he  conveniently  can 
well  into  the  cavity  of  the  mouth  inwards 
and  forwards,  so  that  a  large  portion  may 
be  seen  projecting  from  the  attached  base  ; 
not  more  than  half  of  the  mass  need  be 
removed,  and  even  as  much  as  this  only 
when  the  tumor  is  of  considerable  size. 
Such  a  portion  will  always  be  found  suffi- 
cient for  the  ultimate  relief  of  the  patient, 
and  the  removal  of  all  the  previous  dis- 
agreeable symptoms.  In  the  practice  of 
the  author,  such  a  proceeding  has  never 
been  followed  by  troublesome  hemorrhage. 
Should  hemorrhage  occur,  iced  water  as  a 
drink,  or  the  mouth  kept  open  for  a  time, 
may  control  it ;  or  digital  pressure  may 
be  requisite. 

In  children,  hemorrhage  may  be  sus- 
pected only  after  it  has  continued  some 
time,  from  the  cheeks  becoming  pallid, 
and  the  little  patient  showing  signs  of 
faintness.  If,  on  examination,  any  dis- 
tinct vessel  is  seen  to  bleed,  a  ligature  can 
be  applied  with  a  little  care  ;  or  recoui'se 
must  be  had  to  pressure,  if  the  bleeding 
is  from  the  general  surface. 

We  need  only  refer  to  the  proposal  to 
remove  enlarged  tonsils  by  the  application 
of  ligatures,  to  condemn  the  plan  of  treat- 
ment as  tedious,  painful,  and  productive 
of  much  offensive  discharge,  until  the 
slough  separates. 

3.  Tonsillitis  maligna. — Ulceration  of 
an  acute  form  attacking  the  tonsils,  and 
rapidly  running  into  sloughing  of  the 
fauces,  is  a  very  grave — often  a  most  in- 
tractable— affection ;  and  as  l'apid  as  it  is 
unmanageable. 

Sore  throat  is  the  first  symptom  com- 
plained of,  and  with  it  the  patient  probably 
expresses  himself  as  feeling  ill.  Rigors, 
followed  by  feverish  disturbance,  will 
generally  supervene.  The  tonsils  will 
soon  be  observed  to  be  of  a  dusky-red 
color,  and  swollen ;  and  the  surrounding 
soft  tissues  and  uvula  are  already  cede- 
matous.  There  will  generally  be  much 
pain,  and  some  difficulty  in  deglutition. 
Patchy  shreds  of  gray  or  yellowish  mem- 
brane appear  embedded  in  the  surface  of 
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the  tonsils.  These,  after  a  time,  spread, 
unite,  and  become  deeper,  until  a  consid- 
erable portion,  if  not  the  whole,  of  the 
soft  palate  may  become  implicated  in  the 
spreading  mischief.  The  discharge  which 
accompanies  this  form  of  slough  escapes 
freely  from  the  nose ;  for  as  the  havoc 
spreads,  the  passage  of  even  fluids  to  the 
throat  is  rendered  difficult,  and  is  often 
entirely  intercepted  by  the  oedematous 
state  of  the  cellular  tissue  below  the  root 
of  the  tongue — so  that  liquids  taken  by 
the  mouth  are  rejected  through  the  nos- 
trils. The  character  of  the  discharge  is 
usually  most  offensive  and  intolerable. 
The  room  has  to  be  kept  well  aired,  and 
a  constant  and  liberal  use  made  of  solu- 
tions of  chloride  of  soda  or  lime,  to  mod- 
erate the  fetor  occasioned  by  the  discharge. 

If  the  patient  survives,  large  sloughs 
separate  from  the  parts  attacked,  and  a 
considerable  granulating  surface  may  soon 
be  observed,  marking  the  havoc  of  the 
disease  which  has  passed.  In  this  havoc 
the  whole  of  the  uvula,  and  a  considerable 
portion  of  the  soft  palate,  have  been  seen 
to  disappear,  the  patient's  health  being 
subsequently  perfectly  restored  ;  though 
there  remain  for  life  the  permanent  defect, 
the  alteration  of  the  voice,  and  the  ina- 
bility to  articulate  distinctly — the  results 
of  the  local  injury  to  the  soft  palate. 

[A  form  of  pharyngeal  and  tonsillar 
ulceration  usually  coming  under  the  care 
of  the  surgeon  is  that  occurring  during 
the  early  secondary  stage  of  syphilis.  At 
this  period  the  entire  lymphatic  system  is 
engorged  and  obstructed  by  the  passage 
through  it  of  the  degenerated  cells  which, 
so  far  as  is  known,  constitute  the  conta- 
gium  of  syphilis.  This  obstructive  trouble 
is  seen  everywhere  throughout  the  body  in 
the  enlargement  of  the  lymphatic  glands, 
the  inguinal,  epitrochlear,  and  posterior 
cervical  being  especially  noticeable.  The 
tonsils  practically  belong  to  the  lymphatic 
system,  the  surface  of  each  follicle  being 
entirely  covered  by  a  network  of  dilated 
lymph-vessels,  and,  indeed,  the  whole 
pharynx  is  much  richer  in  lymphatics 
than  the  surrounding  mucous  membrane. 
As  these  lymphatics,  owing  to  their  super- 
ficial distribution,  are  in  more  intimate 
communication  with  the  bloodvessel  sys- 
tem than  are  the  ordinary  lymph-glands, 
so  the  engorgement  in  them  is  more  liable 
to  run  on  to  inflammatory  and  ulcerative 
action,  and  hence,  we  have  the  syphilitic 
sore- throat  of  the  roseolous  period  or  that 
of  early  skin  eruptions.  These  facts  have 
been  well  set  forth  by  Dr.  Otis,  in  his 
Lectures  on  the  Physiological  Pathology 
of  Syphilis. 

This  form  of  ulceration  is  usually  very 
superficial,  involving  hardly  more  than 
the  epithelial  layer  of  the  mucous  mem- 
brane, and   yields   readily  to   the  use  of 


mild  astringent  gargles  and  the  internal 
administration  of  mercury.  The  syphi- 
litic sore-throat  which  goes  on  to  deep 
ulceration  with  sloughing  and  extensive 
loss  of  tissue,  and  which  so  often  involves 
the  hard  palate  in  its  ravages,  is  found 
only  in  the  later  periods  of  syphilis,  is 
associated  with  the  nodes,  gummata,  and 
bone  and  periosteal  troubles  of  these 
periods,  depends  probably  upon  mechani- 
cal pressure  due  to  the  accumulation  of 
cell  elements,  a  result  of  changes  produced 
in  the  lymphatic  and  other  tissues  during 
the  evolution  of  the  disease,  and,  finally, 
requires  for  its  cure  the  immediate  and 
free  exhibition  of  iodide  of  potassium, 
either  alone  or  combined  with  mercury.] 
In  the  greater  portion  of  severe  cases  of 
malignant  sore-throat,  the  probability  is, 
that  they  are  specific,  or  only  a  type  of  the 
severer  forms  of  scarlet  fever.  But  still 
the  surgeon's  experience  may  be  some- 
times advantageously  referred  to  in  some  of 
the  stages  of  such  cases ;  and  for  this  rea- 
son we  have  taken  a  brief  notice  of  them. 
As  in  sloughing  of  other  tissues,  so  in 
that  of  the  throat,  under  all  circum- 
stances a  stimulating  and  tonic  treatment 
must  be  pursued ;  wine  must  be  freely 
given  ;  and  with  children,  the  muriated 
tincture  of  iron  in  full  doses  may  be  most 
advantageously  administered.  It  is  most 
efficacious  as  a  tonic  in  such  cases  ;  can 
be  given  in  small  bulk ;  and,  with  the 
addition  of  a  little  syrup,  forms  a  mixture 
children  do  not  object  to — a  desideratum 
of  no  small  importance  in  their  manage- 
ment when  sick. 

A  superficial  and  less  severe  form  of 
ulceration  of  the  tonsils  is  a  very  common 
occurrence.  "Ulcerated  sore-throat"  is 
a  term  so  familiar,  and  a  condition  so 
well  understood  among  the  more  indus- 
trious and  often  over-worked  students  of 
our  hospitals  and  dissecting-rooms,  that 
it  requires  but  little  description  here. 
Pain  and  some  difficulty  in  swallowing ;  a 
creamy  tongue ;  soft,  weak  pulse ;  pallid 
face ;  loss  of  appetite,  and  often  loss  of 
sleep ;  much  languor,  and  pains  in  the 
limbs ;  tonsils  congested,  and  somewhat 
swollen  ;  small,  irritable,  superficial,  and 
scattered  ulcers  on  the  fauces  and  tonsils  : 
such  are  the  chief  symptoms  found  to 
accompany  one  of  these  attacks. 

The  treatment  is  well  understood. 
Change  of  air ;  a  stimulating  gargle ;  a 
slight  aperient  if  requisite  ;  (mercurials, 
however,  to  be  generally  avoided)  ;  the 
internal  administration  of  bark  and  am- 
monia, or  chlorate  of  potash ;  and  a  nu- 
tritious fluid  diet,  with  a  few  glasses  of 
wine  daily.  Convalescence  is  generally 
satisfactory  under  such  treatment.  In 
all  of  the  more  acute  inflammatory  and 
ulcerative  actions  affecting  the  throat  and 
tonsils,  the  internal  administration  of  chio- 
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rate  of  potash,  as  well  as  its  free  use  as  a 
wash  or  gargle  to  the  part,  appears  to  be 
attended  by  marked  benefit.  A  lotion  of 
the  permanganate  of  potash  is  also  most 
agreeable  in  such  cases  ;  for,  as  a  gargle, 
it  leaves  a  very  pleasant  taste  in  the 
mouth,  and  rapidly  renders  inodorous 
offensive  discharges.  It  may  with  safety 
be  used  largely  as  a  gargle  or  wash  in  all 
throat  affections.  So  also  a  gargle  of  a 
weak  solution  of  carbolic  acid. 

"Eelaxed  uvula"  is  by  no  means  an 
uncommon  complaint.  The  term  does 
not  quite  describe  the  actual  state  of  the 
parts  in  their  altered  conditions  ;  for  the 
uvula  may  be  thickened  and  not  increased 
in  length.  Under  such  circumstances  it 
occasions  but  little  annoyance,  and  seldom 
requires  attention.  Or  it  may  be  length- 
ened without  being  thickened,  and  this  is 
the  most  common  evil ;  and  then  surgical 
interference  is  necessary. 

[It  sometimes  occurs  as  a  result  of  gen- 
eral relaxation  of  the  muscles  of  the  pal- 
ate and  fauces,  due  to  cerebral  paralysis 
or  to  diphtheria.  In  these  cases  the 
arches  and  fauces  are  relaxed,  the  isthmus 
is  diminished  in  size,  and  there  are  occa- 
sionally slight  stertor  and  some  regurgi- 
tation of  fluids  through  the  nose  on 
attempt  at  deglutition.] 

The  increase  of  size,  or  the  elongation, 
appears  to  be  as  independent  of  the  condi- 
tion spoken  of  under  the  name  of  enlarged 
tonsil,  as  the  two  conditions  are  of  each 
other. 

The  increase  of  size  is  usually  accom- 
panied by  a  thickened  state  of  the  mucous 
membrane,  and  often  by  slight  tenderness 
of  the  part.  Though  the  thickening  may 
remain,  tenderness  after  a  time  will  sub- 
side ;  and  then  the  part  is  left  in  a  per- 
manently enlarged,  though  not  in  a  per- 
sistently enlarging,  condition.  It  seldom 
increases  to  an  inconvenient  size. 

Should  the  symptoms  which  attend  the 
first  increase  of  size  be  troublesome,  the 
simplest  local  remedy  is  to  smear  the  sur- 
face once  or  twice  with  the  solid  nitrate 
of  silver  ;  and  constitutionally  to  use  such 
measures  as  the  general  condition  of  the 
patient  will  indicate  to  the  observant 
practitioner.  Usually  the  condition  is 
one  which  is  benefited  by  tonics.  Elon- 
gation of  the  uvula  appears  to  be  gener- 
ally dependent  on  an  excess  of  mucous 
membrane  ;  for  the  az3'gos  uvulee  muscle 
does  not  often  form  any  part  of  the  in- 
creased growth.  The  mucous  membrane 
may  extend  an  inch  beyond  the  extremity 
of  the  muscle,  and  hang  down  like  a  thin 
narrow  slip  of  tissue,  ending  often  in  a 
point.  When  of  this  length,  it  dips  into 
the  pharynx,  and  the  point  rests  over  the 
aperture  of  the  larynx.  This  contact 
with  the  larynx  keeps  up  a  constant 
source    of    irritation,    and    occasions    a 


troublesome  cough.  Frequently  the  tick- 
ling of  the  fauces  and  pharynx  produces 
nausea  and  a  tendency  to  vomit.  Pa- 
tients sometimes,  after  food,  on  coughing, 
reject  a  portion  of  the  meal  taken.  These 
symptoms  are  often  attributed  to  other 
causes,  until  the  throat  is  examined  and 
the  condition  of  the  part  detected. 

This  elongation  of  the  uvula  is  not  often 
seen  in  children,  but  most  frequently  in 
the  period  of  middle  life.  It  is  seldom 
observed  in  old  age. 

The  treatment  is  as  simple  as  the  relief 
is  certain.  Kemoval  by  knife  or  scissors 
is  the  only  treatment  to  be  entertained 
for  a  moment.  The  point  of  the  uvula  is 
to  be  seized  with  a  long  pair  of  forceps, 
and  cut  off  so  near  to  the  base  as  to  leave 
the  part  of  its  natural  length. 

The  patient  may  feel  the  throat  a  little 
sore  for  a  clay  or  two,  but  no  treatment 
beyond  ordinary  care  will  be  requisite. 
The  uvula  is  very  apt  to  be  implicated  in 
inflammation  about  its  neighborhood  ; 
and  constantly,  under  such  circumstances, 
becomes  cedematous.  This  condition,  how- 
ever, is  seldom  confined  to  the  uvula  alone, 
but  implicates  usually  the  soft  palate  and 
adjacent  tissues.  It  depends  on  erysipe- 
latous or  diffuse  inflammation  of  the  cel- 
lular tissue — a  dangerous  and  often  fatal 
affection,  which  will  be  found  treated 
of  in  the  essay  on  Diseases  of  the 
Larynx. 

[Cancer  of  the  tonsil  occasionally  occurs, 
the  encephaloid  being  the  commonest  form 
of  the  disease.  It  is  usually  unilateral, 
occurs  in  middle  age,  invades  surround- 
ing parts,  and  may  be  known  by  its  pur- 
ple color,  irregular  surface,  and  rapid 
growth.  Dr.  Agnew  has  seen  only  one 
example  of  scirrhus  and  two  of  sarcoma 
affecting  this  gland.  An  operation  is 
justifiable  only  when  the  disease  is  con- 
fined to  the  tonsil,  which  should  then  be 
removed  through  the  neck  by  an  external 
incision.] 

Tumors  of  the  soft  palate  and  fauces 
are  sometimes  met  with  of  a  non-ma- 
lignant character,  and  independent  of  in- 
flammation. These  usually  consist  of, 
1.  Fibro  -  cellular  tissue  ;  2.  Cysts  ;  3. 
Warty  growths  of  a  non-malignant  char- 
acter, occasionally  met  with  attached  to 
the  soft  palate,  and  growing  apparently 
from  the  mucous  membrane. 

It  has  occurred  to  the  author  to  have  to 
remove  such  growths  in  two  instances  in 
young  women ;  in  both,  the  growths  com- 
menced without  being  noticed,  and  were  acci- 
dentally discovered ;  they  were  readily  re- 
moved, and  were  found  to  consist  of  simple 
epithelial  structure. 

1.  The  small  fibro-cellular  tumors  usu- 
ally assume  a  pendulous  character.    They 
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are  painless  ;  usually  attached  to  the  free 
border  or  upper  surface  of  the  soft  palate  ; 
and  are  generally'  only  detected  when 
they  become  localiy  inconvenient  by  drop- 
ping down  below  and  behind  the  root  of 
thetongue.  They  are  usually  somewhat 
slow  in  their  growth,  and  as  they  increase 
in  size  become  more  pendulous,  often  sup- 
ported by  quite  a  thin  pedicle.  They  can  be 
readily  removed  with  scissors  and  forceps. 

2.  Cysts  of  these  parts  commonly  con- 
tain a  thin  glairy  fluid,  generally  the  result 
of  obstructed  muciparous  ducts.  They 
are  readily  treated  by  a  simple  free  inci- 
sion, and  a  subsequent  application  of  solid 
nitrate  of  silver,  or  a  drop  or  two  of  ni- 
tric acid,  applied  on  a  probe  to  the  inte- 
rior of  the  cyst.  [Cohen,  quoted  by  Agnew, 
mentions  a  case  in  which  a  central  cyst 
of  the  tonsil  was  the  cause  of  nervous 
aphonia.] 

Sebaceous  cysts  are  occasionally  found  in 
the  substance  of  the  soft  palate.  They 
may  be  recognized  by  their  yellowish 
white  color  showing  through  the  mucous 
membrane.  They  only  require  to  be  laid 
open,  and  the  interior  of  the  cyst  touched 
for  a  day  or  two  with  a  probe  dipped  in 
nitric  acid. 

Abscess  of  the  soft  palate  is  rare  ;  but 
it  should  be  opened  as  soon  as  detected. 
It  generally  gives  no  subsequent  trouble. 


Congenital  Fissure  —  "Cleft  Pal- 
ate"— and  Defects  of  the  Pal- 
ate from  Disease  or  Accident. 

The  occurrence  of  congenital  fissure  of 
the  palate  is  so  frequent ;  the  evils  which 
result  from  it  are  so  marked  ;  and  the  life 
of  an  infant  is  so  often  endangered  and 
not  unfrequently  cut  short,  when  the  fis- 
sure is  extensive — that  a  consideration  of 
the  treatment  which  proposes  to  over- 
come or  to  modify  the  defect,  may  truly 
be  said  to  form  a  subject  worthy  of  notice 
in  a  work  on  Practical  Surgery. 

The  investigation  of  the  early  develop- 
ment of  the  mouth,  explains  the  various 
degrees  of  extent  which  congenital  fissure 
of  the  palate  may  assume,  and  such  as 
are  constantly  found  to  exist  in  the  new- 
born infant. 

To  Mr.  Goodsir1  the  profession  is  in- 
debted for  an  accurate  account  of  the  de- 
velopment of  the  mouth  ;  and  although, 
in  a  practical  work  of  this  character,  it 
would  be  intrusive  to  enter  very  fully  into 
such  a  subject,  we  are  compelled  to  take 
a  cursory  view  of  the  changes  which 
occur  in  the  upper  jaw  in  utero,  in  order 
to  clear  up  to  a  certain  extent  the  causes 
of  the  various  deformities  which  affect  it. 

1  Edinburgh  Med.  and  Surg.  Journal,  vol. 
li.,  p.  1. 


In  a  foetus  of  about  the  sixth  week,  ex- 
amined by  Mr.  Goodsir,  the  cavity  of  the 
mouth,  nares,  and  pharynx  formed  one 
undivided  space  ;  the  palate  was  entirely 
wanting  ;  the  outline  of  the  future  alveo- 
lar ridge  was  evident.  With  the  particu- 
lar description  of  this  latter  process  we 
need  not  trouble  the  reader  ;  but  from  the 
inner  margin  "a  thin,  semi-transparent 
membranous  fold  passed  backwards  on 
each  side,  attached  externally  to  the  sides 
of  the  capacious  bucco-pharyngeal  cavity, 
bounded  internally  by  a  free  edge,  op- 
posed to  its  fellow  of  the  opposite  side, 
and  terminating  posteriorly  on  the  lateral 
walls  of  the  pharynx. 

"  These  folds  constituted,  at  this  period, 
a  partial  division  of  the  large  common 
nasal,  buccal,  and  pharyngeal  cavity  into 
a  superior  and  inferior  compartment. 

"  The  upper  wall  of  this  common  cav- 
ity was  smooth  and  fiat  posteriorly  ;  but 
anteriorly  it  was  contracted,  and  termi- 
nated in  a  longitudinal  bar  (the  future 
septum  nasi),  which  ran  forwards  to  be 
attached  to  the  superior  surface  of  a 
horse-shoe  lobe1  (described)  at  the  median 
line  (in  front)  and  to  the  other  parts  in 
that  neighborhood. 

"Under  the  bar  a  deep  cavity  was  seen, 
which  communicated  with  the  exterior  of 
the  face  by  two  small  foramina  (the  ori- 
fices of  the  nostrils),  which  constituted  at 
this  period  the  whole  external  nasal  or- 
gan." 

In  an  embryo  of  about  the  seventh 
week,  next  examined,  "the  cleft  had 
slightly  diminished,  but  was  still  of  suffi- 
cient width  to  display  the  whole  of  the 
undivided  nasal  cavity." 

In  an  embryo  of  the  second  month  "  the 
cleft  of  the  palate  had  diminished,  exist- 
ing only  as  a  small  angular  deficiency  in 
the  pendulous  portion,  or  soft  palate." 

In  an  embryo  of  the  tenth  week,  the 
anterior  portion  of  the  palate  "had  thrown 
itself  into  folds  ;  and  there  was  an  indis- 
tinct uvula." 

The  uvula  "  was  well  marked  between 
the  eleventh  and  twelfth  weeks." 

If  an  examination  be  made  of  the  bones 
of  the  palate  previous  to,  or  not  later 
than,  the  sixth  month  of  foetal  life,  in 
addition  to  the  median  suture  between 
the  palate-processes  of  the  superior  maxil- 
lary bones,  a  distinct  oblique  suture  will 
be  observed,  which  starts  from  the  median 
suture  a  little  behind  the  alveolar  ridge, 
runs  outwards  and  forwards  through  the 
latter,  and  terminates  on  its  anterior 
aspect,  at  the  point  subsequently  marked 
by  the  interval  between  the  lateral  in- 
cisors and  canine  teeth.  So  that  in  fact 
the  under  or  palate-surface  of  the  superior 

1  This  may  be  taken  as  the  future  "  os 
incisivum"  or  intermaxillary  bone. 
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maxilla  is  at  this  period  of  life  (third  to 
fifth  month)  marked  by  this  suture,  as  if 
the  bone  had  been  at  an  earlier  period 
divided  into  two  portions  :  one,  an  anterior 
small  "intermaxillary  bone,"  or  "  os  in- 
eisivum,"  as  it  is  termed,  and  which 
carries  the  incisor  teeth  ;  and  a  posterior, 
the  larger  portion,  in  the  alveolar  pro- 
cess of  which  are  developed  the  canine, 
biscuspid,  and  molars.  [The  intermaxil- 
lary bones  "assist  in  forming  no  incon- 
siderable portion  of  the  sockets  for  the 
incisor  teeth  ;  that  they  do  not  completely 
form  them  is  a  fact  occasionally  confirmed 
by  the  imperfect  character  of  the  sockets 
which  lodge  these  teeth  in  those  cases  of 
cleft  palate  which  have  the  intermaxillary 
bones  isolated  from  the  superior  maxilla.  "J 
This  suture  disappears,  under  healthy 
natural  development,  soon  after,  or  even 


before,  birth,  |Tn  young  bones  it  can 
always  be  seen,  and  is  in  fact  usually 
traceable  in  bones  of  any  age.] 

The  variations  met  with  in  the  deformi- 
ties of  the  palate  appear  to  be  distinctly 
due  to  an  arrest  in  the  development,  al- 
ready described,  of  the  upper  jaw  and 
soft  palate — an  arrest  which  occurs  from 
some  unexplained  cause,  at  an  earlier  or 
later  period,  but  probably  within  the  first 
twelve  weeks  of  foetal  life,  in  accordance 
with  the  extent  of  the  deformity.  The 
variations  may  be  thus  classed  :— 

1.  The  most  extensive ;  a  double  cleft 
of  the  alveolar  ridge1  with  a  fissure  from 
each  cleft  running  backwards  and  inwards, 
and  joining  together  immediately  behind 
the  intermaxillary  bone,  and  being  con- 
tinuous with  a  median  fissure  through  the 
entire  hard  and  soft  palate. 


Fig.  350. 


Complete  cleft  of  the  palate  with  double  hare-lip.  (From  a  preparation  in  the  Museum  of  St.  George's 
Hospital.)  a.  The  intermaxillary  bone.  b.  The  septum  nasi.  c.  The  tongue,  d.  The  cleft  into  the  nasal 
cavity,     ee.  The  separated  halves  of  the  upper  jaw. 


2.  A  single  cleft  of  the  alveolar  ridge 
on  one  side  or  the  other  of  the  median 
line  ;  running  back  into  an  entire  cleft  of 
the  palate.1 

3.  The  alveolar  ridge  entire  ;  the  cleft 
of  the  palate  commencing  immediately 
behind  it  and  complete  backwards. 

4.  The  cleft  running  as  far  forwards  as 
the  middle  of  the  palate-processes  of  the 

1  Instead  of  the  alveolar  ridge  being  cleft, 
as  described  in  this  variety  s  there  may  be 
only  a  notch,  or  a  large  or  small  foramen 
through  its  base.  The  cleft  has  been  par- 
tially closed  by  growth,  or  by  pressure  of  the 
lip. 


superior  maxillse,  or  through  the  palate- 
bones  only. 

5.  Fissure  of  the  whole  of  the  soft  pal- 
ate, or  only  implicating  the  uvula. 

Between  the  extreme  of  one  and  the 
other  every  gradation  of  extent  may  occur. 

Occasionally,  but  rarely,  a  congenital 
defect  is  met  with  in  the  median  line, 
either  as  a  circular  or  oblong  opening  :  in 
front  and  behind  it  the  palate  is  closed. 
These  openings  most  frequently  occur  in 

1  The  cleft  of  the  alveolus  under  such  cir- 
cumstances is  often  complete  throughout  on 
each  side  from  front  to  back,  and  from  the 
mouth  into  the  nostril. 
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the  palate-bone  ;  and  usually,  when  such 
an  opening  exists,  the  median  line  of 
union  is  very  plainly  marked  on  the  under 
surface  of  the  soft  palate  and  the  uvula, 
by  a  distinct  straight  thin  cicatrix,  show- 
ing the  union  of  the  sides  of  the  soft  pal- 
ate completed,  although  the  palate-bones, 
in  consequence  of  their  defective  develop- 
ment, were  unable  to  perfect  the  naso-oral 
septum  in  their  immediate  neighborhood. 
It  will  be  observed  in  some  cases  that 
the  gaps  through  the  alveolar  ridge  are 
excessive,  i.  e.,  complete  from  mouth  to 
nostril ;  while  in  other  cases  they  are  but 
partial.  When  excessive,  and  when  the 
fissure  is  complete  through  the  hard  and 
soft  palate,  the  intermaxillary  bone,  or 
"  os  incisivum,"  becomes  often  widely 
separated  from  the  superior  maxillae,  and 
forms  a  nodule  more  or  less  round  (the 
horseshoe  lobe  of  foetal  life  already  de- 
scribed), which  is  supported  by  and  at- 
tached to  the  anterior  inferior  termination 

Fig.  351. 


Double  hare-lip,  showing-  the  intermaxillary  bone 
attached  to  the  septum  nasi. 

of  the  septum  nasi.  This  nodule  may  be 
more  or  less  prominent,  and  is  occasion- 
ally so  much  so  that  it  appears  simply  to 
be  stuck  on  to  the  tip  of  the  nose.  Under 
these  circumstances  it  is  but  little  covered 
with  skin,  which  is  merely  a  prolongation 
from  the  integument  on  the  apex  of  the 
nose,  and  unconnected  with  the  integu- 
ment of  the  lip  on  either  side. 

If  the  nodule  be  dissected  between  the 
sixth  and  eighth  month  after  birth,  in  it 
will  be  found  not  only  the  temporary  in- 
cisors, but  also  the  germs  of  the  perma- 
nent ones  ;  not  always  the  lateral,  but 
invariably  those  of  the  central  incisors. 
Occasionally  those  of  the  lateral  will  be 
found,  though  they  frequently  are  sacri- 
ficed by  the  freak  played  by  nature  in 
permitting  these  gaps  to  occur.1     When- 

1  When  this  nodule  is  very  prominent,  and 
appears  likely  to  interfere  with  the  success  of 


ever  a  single  fissure  occurs  through  the 
alveolus,  the  gap  will  not  be  found  in  the 
median  line,  but,  as  a  rule,  on  one  side  or 
other  of  it.  We  cannot  satisfactorily  ex- 
plain this.  It  may  depend  on  the  pecu- 
liar conformation  of  the  upper  jaw  and  its 
early  development.  We  would  refer  those 
interested  in  the  subject  to  the  further 
consideration  of  Mr.  Goodsir's  observa- 
tions. 

It  is  rare  indeed  that  the  infant  born 
with  extensive  cleft  palate  and  alveolus 
has  not  also  the  upper  lip  notched  or  fis- 
sured opposite  to  the  defect  in  the  bone. 
Usually,  if  not  invariably,  when  the  cleft 
of  the  alveolus  is  double,  the  cleft  of  the 
lip  will  correspond  ;  when  single,  the  lip 
is  usually  similarly  affected.  But  when 
the  cleft  of  the  alveolus  without  cleft  of 
the  palate  occurs,  hare- lip  is  not  always 
present. 

In  complete  cleft  of  the  roof  the  attach- 
ment or  disposition  of  the  septum  nasi 
varies  in  different  cases.  As  a  rule,  the 
more  extensive  the  gap,  the  greater  the 
deformity.  The  septum  will  often  be 
seen,  in  complete  cleft  of  the  palate,  to  be 
continuous  by  its  lower  border  with  the 
margin  of  one  or  other  of  the  edges  of  the 
cleft ;  in  which  case  one  of  the  nasal  cavi- 
ties is  so  far  shut  off  from  the  mouth,  while 
the  other  is  open  to  it.  In  other  instances 
the  septum  dips  down  between  the  nasal 
fossae  almost  as  low  as  the  edges  of  the 
fissure,  and  terminates  in  a  free  defined 
border,  unconnected  with  the  superior 
maxillse  ;  or  it  will  be  sometimes  seen 
bent  or  folded  on  itself,  its  edge  turned 
up  to  one  side,  with  one  of  its  lateral  sur- 
faces facing  downwards. 

These  different  conditions  of  the  septum 
have  no  practical  bearing  on  the  subse- 
quent treatment  of  the  case.  Rokitansky 
alludes  to  fissures  of  the  palate  caused  by 
the  absence  of  the  os  incisivum,  and  at- 
tended by  fissure  of  the  upper  lip  in  the 
median  line;''  but  he  does  not  state  that  he 
had  met  with  an  example  of  this  rare  de- 


an operation  for  the  closure  of  hare-lip,  we 
would  strongly  urge  the  importance  of  depres- 
sing it  forcibly  rather  than  removing  any  por- 
tion, or  the  whole  of  it.  It  may  he  forcibly 
broken  and  dejnessed,  and  made  to  lit  in  the 
gap  between  the  superior  maxilla?,  where  it 
will  almost  in  variably  become  firmly  fixed,  and 
subsequently  have  shooting  out  from  it  some 
or  all  of  the  incisors.  If  these  be  defective, 
the  surface  of  the  bone  forms  an  excellent 
rest  for  a  plate  to  carry  artificial  teeth.  If 
the  os  incisivum  be  removed,  the  superior 
maxillae  are  certain  to  be  more  or  less  drawn 
together  by  the  action  of  the  upper  lip,  the 
latter  to  become  much  flattened,  the  upper  por- 
tion of  the  mouth  much  narrowed,  and  the 
gap  in  the  alveolar  ridge  never  entirely  closed. 
1  Rokitansky,  Pathological  Anatomy,  vol. 
ii.,  p.  3. 
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formity.  Sir  Wm,  Fergusson,'  in  alluding 
to  the  occurrence  of  cleft  in  the  lip,  says  : 
"Doubtless  it  has  been  named  hare-lip 
from  a  certain  resemblance  to  the  fissure 


in  the  upper  lip  of  the  hare  ;  but  in  the 
human  subject  it  differs  in  this  peculiar 
feature,  that  it  never  is  in  the  mesial  line, 
as  it  always  is  in  the  hare. ' ' 


Fissure  of  the  palate  in  the  median  line.  (From  a  preparation  in  the  Museum  of  the  Royal  College  of  Sur- 
geons )  a  a.  The  tongue  divided  in  two  in  order  to  expose  the  cleft,  b  b.  The  larynx  similarly  divided. 
c  c.  The  two  halves  of  the  upper  lip  and  jaw,  between  which  is  the  cleft  opening  freely  into  the  nasal  cavity, 
the  intermaxillary  bone  being  absent. 


Rokitansky  only  alludes  to  the  occurrence 
of  the  fissure  in  the  median  line,  but  gives  no 
details  of  any  peculiarities  which  might  be 
supposed  to  accompany  such  a  defect.  Sir  W. 
Fergusson  had  apparently  not  met  with  a 
case ;  and  the  deformity  is  no  doubt  most 
rare.  But  a  specimen  such  as  Rokitansky 
refers  to — the.  result  of  absence  of  the  os  in- 
cisivum  and  fissure  in  the  median  line  of  the 
upper  lip — may  be  seen  in  the  Museum  of  the 
Royal  College  of  Surgeons  in  London.  In  this 
preparation  (of  which  no  history  is  recorded), 
the  fissure  of  the  upper  lip  is  in  the  mesial 
line,  the  result  of  a  great  gap,  as  if  a  large 
portion  of  the  middle  of  the  lip  were  de- 
stroyed ;  the  os  incisivum  is  altogether  de- 
ficient, no  vestige  of  it  being  present ;  and 
the  cleft  of  the  hard  and  soft  palate  is  com- 
plete. 

But  there  is  this  additional  interesting 
feature  in  this  remarkable  specimen :  the 
anterior  nasal  apertures  are  wanting.  The 
explanation  of  this  latter  defect  appears  to  be 
simple.  The  os  incisivum  being  absent,  the 
septum  nasi  has  nothing  to  attach  itself  to  in 
front  and  below.  The  anterior  orifices  of  the 
nostrils  are  therefore  defective ;  the  apex  of 
the  nose  does  not  project  ;•  the  alae  are  flat- 
tened ;  and  as  the  entire  floor  of  the  nares  is 
deficient,  and  the  anterior  lower  portion  of 
the  septum  terminates  by  a  free  edge,  the 
would-be  anterior  orifices  of  the  nostrils  are 
merged  in  the  median  gap  of  the  lip,  alveolar 

1  Practical  Surgery,  p.  584. 


ridge,  and  mouth.     Probably  the  child  was 
stillborn,  or  died  soon  after  birth. 

We  do  not  attempt  to  enter  into  an  ex- 
planation of  the  causes  of  cleft  palate. 
We  possess  no  data  to  justify  the  pre- 
tence that  observation  has  thrown  any 
light  on  what  may  reasonably  be  consid- 
ered an  arrest  of  development  at  some 
period  of  fcetal  life  prior  to  the  fourth 
month.  But  the  cause  of  that  arrest  is 
shrouded  in  mystery,  and  is  one  of  those 
aberrations  in  the  function  of  nutrition 
and  growth,  to  account  for  which  is  en- 
tirely beyond  our  present  knowledge. 

Thus  much,  however,  we  may  state, 
that  in  the  isolation  of  the  os  incisivum 
from  the  superior  maxilla?,  we  find  an 
approach  to  a  somewhat  similar  arrange- 
ment in  the  teeth  of  the  upper  jaws  of 
certain  animals,  in  whom  the  incisors  are 
separated,  by  a  distinct  interval  or  gap, 
from  the  bicuspid  or  lateral  teeth. 

[Dr.  Shorthouse,  who  says  he  received 
the  idea  originally  from  Mr.  South,  as- 
serts that  men  with  cleft  palates  are  al- 
most invariably  sterile.  This  non-fecun- 
dity, he  says,  does  not  extend  to  the 
weaker  sex,  women  with  cleft  palate 
breeding  as  well  as  their  more  developed 
sisters.  He  says  it  is  also  a  fact  that  cleft 
palate  is  about  seven  times  as  frequent 
in  females  as  men.] 

Cleft  palate  and  cleft  lip  are  frequently 
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found  to  affect  more  than  one  member  in 
a  family ;  but  we  cannot  state  that  con- 
genital cleft  of  the  mouth  or  lip  is  a  com- 
mon occurrence,  as  a  result  of  hereditary 
transmission.  It  is  rare  to  observe  both 
the  parent  and  offspring  affected  on  either 
side,  although  brothers  and  sisters  of  the 
same  family  constantly  present  different 
conditions  of  the  deformity.1 

[In  one  recorded  case  a  grandmother 
and  two  grandchildren  had  cleft  palate 
and  single  or  double  harelip.  The  actual 
presence  of  the  deformity  in  a  parent 
seems  to  have  very  little  influence  in 
producing  it  in  the  offspring,  and  still 
less  frequently  is  it  caused  by  any  mater- 
nal impression  during  pregnancy.  Oakley 
Coles  says  :  "  In  most  of  the  cases  which 
have  come  immediately  under  my  notice, 
where  one  of  the  parents  has  had  cleft 
palate,  all  the  children  born  have  been 
perfectly  developed,  even  though  dread  of 
transmitting  the  deformity  was  constantly 
present  in  the  mind  of  the  mother."  In 
many  cases  cleft  palate  is  associated  with 
other  anomalies  of  development,  but  we 
often  find  it  when  every  other  organ 
in  the  body  is  perfect.  So,  too,  although 
there  seems  to  be  a  certain  relation  be- 
tween palatal  malformation  and  defective 
development  of  the  brain,  there  are  yet 
many  cases  in  which  it  is  found  in  con- 
junction with  the  highest  degree  of  intel- 
ligence. Dr.  Langdon  Down  lias  observed 
actual  defects  of  the  palate  in  one-half 
per  cent,  of  his  cases  of  congenital  idiocy, 
and  has  found,  also,  in  such  cases  a  mark- 
edly diminished  width  between  the  poste- 
rior bicuspids  of  the  two  sides,  with  inor- 
dinate vaulting  of  the  palate.  There  can 
be  little  doubt  that  there  exists  a  definite 
relation  between  a  high  state  of  civiliza- 
tion and  the  frequent  occurrence  of  pala- 
tal deformity,  statistics  abundantly  prov- 
ing this  assertion  ;  but  whether  this  is  due 
to  a  departure  from  a  natural  diet — as  has 
been  assumed  by  some  writers  to  be  the 
case  in  the  instance  of  the  lions  men- 
tioned in  the  foot-note— or  whether  it  is 
the  result  of  increased  nervous  strain 
affecting  the  parent  and  transmitted  to 


'  How  far  civilization  or  crowded  popula- 
tions may  influence  congenital  deficiencies  in 
the  human  subject,  is  a  question  to  be  here- 
after worked  out ;  but  it  is  a  curious  fact, 
that  most  of  the  young  of  the  lions  caged  in 
the  Zoological  Gardens  of  London  are  born 
with  defective  palates,  and  consequently  die 
soon  after  birth.  As  far  as  our  limited  means 
have  enabled  us  to  ascertain,  it  appears  that 
it  is  not  usual  for  the  lion  family,  in  a  state 
of  confinement,  to  have  their  young  similarly 
affected,  but  that  this  congenital  defect  is  re- 
stricted to  the  lions  kept  in  the  Regent's  Park, 
as  if  some  local  influence  were  instrumental  to 
this  end. 

vol.  ii.— 33 


the  child  as  an  actual  imperfection  of  a 
nerve  centre1  is  as  yet  a  matter  of  specu- 
lation.] 

Practically,  the  more  extensive  the  cleft 
in  the  palate,  the  wider  it  will  generally 
be  found,  and  the  more  upright  will  be 
the  surfaces  forming  the  sides  of  the  gap. 
Usually  the  cleft  in  the  palate  is  narrower 
in  front,  and  widens  towards  the  velum. 
Ihit  much  variety  will  be  found  if  a  large 
number  of  cases  are  compared  with  each 
other.  In  some  the  gap  will  be  very 
wide;  in  others,  though  it  lie  complete 
from  alveolus  to  uvula,  the  gap  will  be 
very  narrow.  When  the  cleft  is  only  par- 
tial, the  less  it  encroaches  upon  the  hard 
palate,  the  more  natural  will  be  the  arch 
of  the  roof  in  front ;  and  the  sides  of  the 
partial  cleft  will  also  somewhat  partake 
of  the  natural  curve  of  the  arch  rather 
than  run  upwards,  as  is  almost  always 
the  case  when  the  cleft  is  considerable,  or 
extends  entirely  through  the  palate  and 
alveolus.  Though  the  extent  of  the  cleft 
be  restricted  to  a  small  portion  of  the 
palate-bone  and  the  soft  palate,  it  by  no 
means  follows  that  the  cleft  is  equally  nar- 
row in  proportion  ;  on  the  contrary,  it 
will  be  frequently  found  that  these  partial 
clefts  are  very  broad  ;  so  much  so  in  some 
instances,  that  the  palate  processes  of  the 
palate  bones  and  the  sides  of  the  bifid 
soft  palate  appear  to  be  almost  wanting. 
These  partial  clefts  have  been  found  to 
present,  in  some  few  instances,  the  great- 
est breadth  met  with ;  even  to  such  an 
extent,  in  one  or  two  instances,  that  ope- 
rative interference  was  considered  unjust- 
ifiable, as  there  did  not  appear,  even  of 
the  soft  palate,  sufficient  tissue  to  allow  of 
the  edges  being  brought  together  by  su- 
ture. 

The  primary  effects  of  cleft  palate, 
when  extensive,  are  sufficient  to  create 
much  necessary  alarm  for  the  safety  of 
the  infant's  life.  If  hare-lip  exist,  with 
double  or  single  cleft  of  the  alveolus,  and 
a  broad  cleft  of  the  roof,  unless  the  infant 
be  supplied  plentifully  with  its  mother's 
milk  from  the  first,  it  will  probably  soon 
sink  from  exhaustion.  It  is  very  difficult 
in  such  cases  to  introduce  a  sufficient 
quantity  of  milk  into  the  stomach,  to  in- 
sure an  amount  of  nutrition  equal  to  the 
maintenance  of  life.  The  mother's  milk 
is  the  only  food  that  should  be  given  for 
the  first  six  or  eight  weeks.  In  all  cases 
of  cleft  palate,  the  infant  is  unable  to 
suck  the  nipple  :  for  as  the  naso-buccal 
septum  is  wanting,  the  child  cannot  cre- 
ate with  its  tongue  a  vacuum  in  the 
mouth,  and  is  therefore  unable  to  draw 
the  ducts  of  the  mammary  gland.  There 
is   no  alternative  but  to  hand-feed  such 

['  Notably  the  trigeminus  nerve  centre. 
Anstie — quoted  by  Coles.] 
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an  infant.  It  will  be  found  most  conve- 
nient to  place  the  infant  in  the  upright 
posture  while  it  is  fed  ;  this  position  al- 
lows the  fluid  nourishment  to  flow  back- 
wards and  downwards  into  the  pharynx, 
instead  of  running  into  the  nares  and  out 
of  the  nasal  apertures,  as  is  often  the 
case  when  the  child  is  fed  lying  on  its 
back. 

After  a  few  weeks  of  this  careful  nurs- 
ing, the  child  will  begin  to  take  its  food 
with  greater  facility  ;  and  as  it  grows 
older,  with  a  freedom  which  is  somewhat 
surprising  when  the  amount  of  defect  in 
the  palate  is  considered.  But  as  these 
children  have  often  a  very  great  struggle 
for  life  in  the  earlier  weeks,  we  repeat 
that  breast-milk  should  be  alone  given.  The 
milk  should  be  drawn  from  the  mother  or 
nurse,  and  given  with  a  bottle,  to  which  a 
smooth  flat  ivory  pipe  is  attached  ;  its 
oritice  should  be  small ;  and  the  flow  of 
the  milk  through  it  so  managed  that  suc- 
tion is  not  requisite,  but  at  the  same  time 
the  current  be  gentle,  and  easily  regu- 
lated by  the  inclination  of  the  bottle  in 
the  nurse's  hand  ;  or  a  small  piece  of 
sponge  dipped  in  the  milk  and  then  placed 
in  the  mouth,  will  often  be  found  to  an- 
swer equally  well,  but  of  course  the  pro- 
cess requires  to  be  repeated  as  often  as 
the  milk  is  sucked  out  of  the  sponge.  [An 
artificial  nipple  should  be  'attached  to  the 
feeding  bottle,  and  to  the  former  should 
be  fastened  a  flap  of  elastic  India-rubber 
made  to  fit  the  roof  of  the  mouth.  The 
pressure  of  the  nipple  against  its  under 
surface  when  in  position  converts  it  into 
an  artificial  palate-piece  and  prevents  the 
escape  of  the  milk  into  the  nose  in  the  ef- 
fort of  swallowing.]  So  much  as  regards 
the  early  nursing  of  a  child  born  with 
cleft  palate. 

The  question  now  to  be  considered  is, 
whether  any  treatment  may  be  desirable 
to  alter,  or  improve,  by  surgical  interfer- 
ence, the  condition  of  the  mouth  ;  and  if 
so,  what  that  treatment  should  be,  and  at 
what  age  such  treatment  may  be  safely 
and  successfully  put  in  practice.  In  the 
first  edition  of  this  work,  we  stated  our 
opinion  that  it  was  not  desirable  to  at- 
tempt to  close  the  fissure  of  the  palate,  by 
operation,  during  infancy',  and  that  such 
treatment  was  better  deferred  to  a  later 
period,  when  the  patient  was  old  enough 
to  judge  for  himself  whether  he  would  pre- 
fer to  wear  an  artificial  palate  for  life  or 
have  the  fissure  permanently  closed,  and 
was  moreover  of  an  age  to  submit  to 
an  operation  without  the  aid  of  chloro- 
form. 

Since  that  time,  however,  the  experi- 
ence of  others,  as  well  as  our  own,  has 
induced  us  to  materially  alter  our  opin- 
ions and  practice  in  this  respect. 

Mr.  Thomas  Smith,   of   St.    Bartholo- 


mew's Hospital,1  was,  we  believe,  the 
first  to  introduce  the  use  of  chloroform  in 
operations  on  the  palate  in  children  ;  and 
he  has  entirely  proved  that  under  its  ad- 
ministration clefts  of  the  palate  may  be 
readily  and  successfully  operated  on  in 
childhood  at  a  very  early  age.  Prior  to 
the  publication  of  Mr.  T.  Smith's  obser- 
vations, other  surgeons  had  succeeded  in 
closing  such  clefts  in  young  children  ;2 
but  Mr.  Smith,  in  addition  to  the  infor- 
mation he  has  given  to  the  profession, 
that  chloroform  can  be  satisfactorily  em- 
ployed in  such  operations  with  consider- 
able advantage  to  the  surgeon,  has  also, 
it  may  be  said,  still  further  perfected  the 
steps  of  the  operation,  and  rendered  it 
one  of  comparative  ease  and  simplicity, 
by  the  introduction  of  his  ingenious  gag  for 
keeping  the  jaws  asunder  while  an  opera- 
tion is  being  proceeded  with  (see  p.  509). 

There  is  no  doubt  now  that  treatment 
by  surgical  interference  may  be  had  re- 
course to,  to  close  the  cleft,  long  previous 
to  puberty  ;  but  we  are  of  opinion  that 
the  surgeon  should  still  be  -somewhat 
guided  hy  the  age  of  the  child,  as  to  when 
the  operation  should  be  performed. 

The  real  object  of  the  operation  of  clos- 
ing the  cleft  in  the  palate  is  to  enable  the 
patient  to  articulate  hereafter,  plainly  and 
intelligibly — not  to  enable  the  child  to  take 
food. 

[Even  when  the  result  of  an  operatiou 
seems  to  be  perfect,  there  very  often  re- 
mains a  disagreeable  tone  of  voice,  which 
is  said  to  be  due  to  the  want  of  develop- 
ment of  the  parts  in  the  region  of  the  naso- 
pharynx, and  to  an  unnaturally  free  com- 
munication between  those  cavities.  Mr. 
Coles  claims  that  nature  has  to  some  ex- 
tent endeavored  to  remedy  the  defect  in 
this  region  by  the  growth  of  what  appear 
to  be  nasal  polypi,  but  are  really  adenoid 
bodies.  In  over  one  hundred  and  seventy 
cases  he  found  them  present,  attached  to 
the  anterior  portion  of  the  nares,  the  back 
of  the  pharynx,  or  between  the  turbinated 
bones  ;  they  are  usually  in  pairs,  but  when 
single  are  found  associated  with  complete 
fissure.  They  are  different  in  character 
from  the  bodies  frequently  found  in  the 
naso-pharyngeal  cavity,  and  described  by 
Kolliker,  and.  should  not  be  confounded 
with  the  hypertrophied  glandular  bodies 
(adenoid  tissue)  of  Luschka.  Mr.  Coles 
believes  them  to  be  identical  with  the 
growths  described  by  Mayer  as  "adenoid 
vegetations."] 

1  Trans.  Med.-Chir.  Soc,  vol.  li.,  p.  79. 

2  In  one  case  operated  on  by  M.  Billroth, 
[then]  of  Zurich,  a  cleft  extending  from  the 
lip  to  the  uvula  was  closed  by  successive 
operations  before  the  age  of  twelve  months. 
See  Billroth,  in  Langenbeck's  Archiv,  vol.  ii., 
p.  657. 
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An  infant  with  extensive  cleft,  when  I 
first  born, has  often  some  difficulty  in  tak- 
ing sufficient  food  to  satisfy  its  wants,  or 
to  nourish  it,  as  it  would  be  nourished  ! 
were  its  palate  perfect ;  but  visually  this 
difficulty  is  overcome  in  a  few  days,  and 
if  proper  care  be  taken  the  infant  usually 
thrives.  An  operation  at  this  period  is 
therefore  not  requisite,  nor  is  it  desirable  : 
the  loss  of  blood  the  infant  would  sustain 
in  such  an  operation  would  be  attended 
by  great  risk  to  life  ;  the  tumefaction  and 
tenderness  of  the  mouth  subsequent  to  the 
operation  would  be  sufficient  to  interfere 
greatly  Avith  the  infant  taking  a  proper 
amount  of  nourishment  ;  and  both  the 
loss  of  blood  and  the  insufficient  quantity 
of  food  might  materially  interfere  with 
the  union  of  the  flaps,  even  supposing  the 
infant  does  not  sink  under  these  circum- 
stances. A  very  slight  loss  of  blood  may 
prove  fatal  in  a  very  young  infant,  espe- 
cially in  one  of  a  puny  delicate  nature, 
such  as  children  with  cleft  palates  often 
are  ;  but  the  loss  of  blood  in  an  operation 
for  cleft  palate  is  often  severe,  more  espe- 
cially when  the  hard  palate  is  dealt  with  ; 
great  risk  would  therefore  be  run  by  the 
very  early  application  of  this  operation, 
and  fatal  results  would  inevitably  occur  in 
many  cases. 

Dr.  Ehrman,1  in  a  very  interesting  and 
complete  memoir  on  the  subject  of  cleft 
palate,  mentions  the  deaths  of  four  cases, 
in  infants  in  whom  the  operation  on  the 
hard  and  soft  palate  had  been  attempted 
—  one  of  four  days  old,  one  of  five  days, 
and  two  of  two  months  each.  As  a  child 
does  not  commence  to  articulate,  as  a  rule, 
before  twelve  months  old,  nor  to  pro- 
nounce many  words  before  two  years  of 
age,  there  is  no  imperative  haste  for  the 
adoption  of  the  operation  before  that  age, 
nor  is  there  any  advantage  to  be  gained 
by  its  earlier  completion.  The  reasons 
are  strong  against  its  performance  prior 
to  this  period  of  life  ;  some  few  months 
later,  the  child  is  in  a  much  more  favor- 
able condition  to  undergo  the  operation, 
and  less  liable  to  succumb  from  the  effects 
of  loss  of  blood.  Under  all  these  circum- 
stances it  is  safer,  and  ultimately  equally 
efficacious,  for  the  improvement  of  the 
articulation,  to  defer  all  operative  inter- 
ference until  the  child  is  two  or  three  years 
of  age. 

[An  operation  for  closure  of  cleft  in 
the  hard  palate,  originated  and  practised, 
we  believe,  by  a  Dublin  surgeon,  and  later 
with  some  success  by  Dr.  Garretson,  con- 
sists in  paring  the  soft  parts  and  bone  on 
both  sides  of  the  fissure,  beginning  on  the 
approximal  faces  of  the  palate  bones  and 
cutting  forward,  and,  after  the  bleeding 
ceases,  applying  a  curved  clamp  with  pads 


1     Etude  sur  l'Uranoplastie.     Paris,  1869. 


fitting  the  buccal  faces  of  the  alveolar 
arch,  and  gradually  approximating  them 
by  means  of  a  screw.  After  the  removal 
of  the  clamp  the  parts  are  retained  in 
position  by  the  application  of  two  stout 
compresses  placed  just  below  the  malar 
bones  and  held  there  by  an  occipito-labial 
cravat,  or  a  hard  rubber  truss,  the  spring 
resting  on  the  top  of  the  head  and  the  pads 
on  the  buccal  compresses.  This  operation 
when  performed  at  all  should  be  under- 
taken as  early  as  possible  after  birth,  when 
the  bones  are  in  their  softest  condition.] 

With  the  use  of  Mr.  Smith's  gag  and 
the  administration  of  chloroform,  the 
operation  may  now  be  undertaken  with- 
out hesitation,  can  be  readily  performed, 
and  in  a  large  majority  of  cases  will  be 
successful.  In  children  with  entire  cleft 
of  the  hard  and  soft  palate,  we  recom- 
mend the  closure  of  the  soft  palate  as  the 
first  step  in  the  operation.  If  this  be 
successful,  the  aperture  left  in  the  hard 
palate  will  in  most  cases  diminish  con- 
siderably in  the  course  of  some  few  weeks. 
Dr.  Ehrman  mentions  this  to  have  oc- 
curred in  cases  under  his  observation,  and 
we  can  confirm  his  experience  by  our  own. 
It  is,  in  fact,  one  of  the  great  advantages 
of  an  early  operation  on  the  soft  palate, 
that  when  successful  the  continued  action 
of  the  muscles  behind  the  maxillary  cleft 
tends  to  approximate  the  edges  of  the  lat- 
ter ;  similar  to  what  is  observed  to  take 
place  in  any  extensive  gap  in  the  alveolar 
ridge  after  the  fissure  in  the  upper  lip  has 
been  some  time  closed. 

As  the  most  simple  form  of  cleft  is  that 
confined  to  the  velum  or  soft  portion,  wre 
propose  to  consider,  first,  the  method  to  be 
adopted  to  close  it,  irrespective  of  any  ex- 
tension of  the  fissure  into  the  hard  palate. 

Should  the  uvula  alone  be  bifid,  very 
little  is  requisite  to  secure  union  of  its 
opposed  edges  ;  and  indeed,  if  the  voice 
be  not  affected,  nor  the  cleft  detected  by 
any  peculiarity  in  the  articulation,  it  is 
better  not  to  meddle  with  the  fissure. 
Cleft  of  the  uvula,  however,  usually 
affects  articulation.  The  surgeon  need, 
have  no  hesitation  in  undertaking  the 
operation.  The  opposed  edges  of  the 
bifid  uvula  should  be  pared,  care  being 
taken  to  carry  the  incisions  on  either  side 
a  little  way  into  the  soft  substance  above, 
so  that  they  meet  in  the  median  line  in 
front  of  the  commencement  of  the  cleft ; 
care  must  also  be  taken  that  the  mucous 
membrane  at  the  edges  is  sufficiently  re- 
moved to  insure  two  raw  surfaces  being 
adapted  to  each  other.  The  surgeon 
should  first  seize  one  point  of  the  bifid 
uvula  with  a  pair  of  long  spring  forceps, 
and  draw  it  forwards,  transfix  it  near  its 
inner  border  with  a  narrow  sharp  knife 
on  a  long  handle,  and  freely  cut  upwards 
and  downwards,  in  order  to  remove  the 
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mucous  membrane  along  the  whole  of  its 
inner  margin.  A  similar  proceeding  on 
the  opposite  side  completes  the  use  of  the 
knife.  A  couple  of  sutures  will  be  suffi- 
cient to  approximate  the  edges  and  keep 
them  in  place. 

Mr.  T.  Smith  observes  with  respect  to 
the  material  to  be  used  for  sutures,  that 
he  has  found  fine  fishing-gut  best  adapt- 
ed for  the  soft  palate  in  the  young  ;  or 
horsehair  for  the  lower  part  of  the  velum 
and  uvula  ;  both  these  substances,  if 
soaked  for  a  few  minutes  in  water,  will 
become  sufficiently  supple  for  use.1 

In  the  experience  of  the  author,  fine 
silk  is  as  efficient  for  the  purpose  of 
sutures  as  any  other  material,  and  is 
preferable  to  most.  Such  sutures  are 
readily  introduced,  and  very  readily  re- 
moved. The  latter  is  not  a  point  of  tri- 
vial importance,  and  is  an  advantage 
when  the  soft  palate  is  concerned,  which 
does  not  equally  apply  to  metallic  sutures. 
The  author  has  invariably  used  silk 
sutures  in  all  operations  for  cleft  palate, 
and  with  the  most  satisfactory  results  ; 
nor  has  he,  from  the  experience  and  ex- 
periments of  others,  seen  any  good  reason 
to  prefer  any  other  material. 

When  a  cleft  extends  forwards  through 
the  whole  of  the  velum,  or  even  to  a 
slight  extent  into  the  palate-bones,  the 
operation  is  rather  more  complicated  than 
that  above  described  ;  and  though  not 
beset  with  any  difficulties,  requires  a  care- 
ful examination  into  the  anatomy  of  the 
soft  palate,  and  some  little  familiarity 
with  the  operation,  before  the  surgeon  can 
be  confident  of  obtaining  that  success, 
which  should  usually  follow  attempts  to 
close  a  cleft  palate  by  surgical  interference. 

That  the  edges  of  a  wound  should  meet 
without  any  traction  on  its  margin  by 
sutures,  is  a  fundamental  rule  which 
applies  generally  to  all  plastic  operations; 
but  especially  is  it  absolute  in  any  opera- 
tion to  close  a  fissure  of  the  palate, 
whether  in  the  hard  or  soft  portion. 

If  a  fissure  of  the  soft  palate  be  care- 
fully examined,  and  with  the  mouth  open 
the  patient  make  an  attempt  to  swallow, 
the  action  of  the  muscles  of  the  pharynx 
and  tongue  is  such,  that  the  edges  of  the 
fissure  are  approximated  by  the  action  of 
the  superior  constrictors ;  the  extremi- 
ties of  the  bifid  uvula  touch,  and  often 
the  gap  is  for  an  instant  closed  to  one- 
third  or  one-half  of  its  extent  ;  but  im- 
mediately afterwards  the  sections  of  the 
soft  palate  are  drawn  back  to  the  walls  of 
the  fauces  ;  and  often  the  whole  of  the 
soft  palate  itself  is  so  closely  contracted 
into  the  side  of  the  fauces,  that  a  super- 
ficial observer  might  conclude,  in  some 
instances,   that    no   soft  palate   existed. 

1  Trans.  Med.-Chir.  Soc,  vol.  li.,  p.  85. 


This  latter  effect  is  the  result  of  the  com- 
bined actions  of  the  levator  and  tensor 
palati  muscles  contracting  towards  their 
attached  extremities,  and  thus  drawing 
up  the  sections  of  the  velum.  So  that 
every  attempt  to  bring  the  edges  of  the 
fissure  together  would  be  opposed  by 
these  muscles,  on  either  side,  pulling  away 
from  the  median  line,  and  consequently 
drawing  directly  away  from  the  line  at 
which  the  edges  of  the  fissure  should 
meet  to  insure  union. 

Having  experienced  this  evil,  and  at 
once  seizing  on  the  cause  of  the  failure, 
which  then  so  constantly  attended 
attempts  to  close  the  fissures  of  the  soft 
palate,  Sir  W.  Fergusson  proposed  the 
division  of  these  muscles  prior  to  the 
edges  being  brought  .together.  In  a 
paper  published  in  the  Transactions  of  the 
Royal  Medical  and  Chirurgical  Society, 
he  fully  describes  the  method  he  adopted 
to  ensure  this  result.  Since  Sir  W.  Fer- 
gusson promulgated  his  views,  this  opera- 
tion has  been  commonly  undertaken,  and, 
thanks  to  his  suggestion,  has  been  fol- 
lowed by  a  large  share  of  success.  Sir 
W.  Fergusson  recommends  the  division 
of  the  levator  palati  on  either  side  by 
cutting,  with  a  knife  bent  at  a  right  angle, 
behind  the  curtain  of  the  soft  palate. 
The  division  of  the  muscles  is  thus  most 
effectually  secured.  He  also  recommends 
that  the  palato-pharyngeus  be  divided  on 
either  side.  In  able  and  experienced 
hands,  to  cut  with  a  right-angled  knife, 
behind  the  palate,  where  the  point  of  the 
knife  is  out  of  sight,  is  a  simple  matter  ; 
but  there  are  few  surgeons  unaccustomed 
to  these  operations,  who  feel  at  ease  in 
using  such  a  knife  in  such  a  situation. 
Having  observed  this,  it  occurred  to  the 
author,  some  few  years  back,  that  the 
levator  muscles  could  be  as  readily  di- 
vided by  cutting  through  the  palate.  The 
experiment  made  on  the  dead  body  at 
once  proved  the  extreme  feasibility  and 
facility  of  thus  being  able  to  divide  these 
muscles  ;  since  then  every  case  which  has 
come  under  his  care  has  been  thus  treated, 
with  the  most  satisfactory  results.  The 
method  of  procedure  is  very  simple. 
First  a  suture  is  passed  through  one  sec- 
tion of  the  soft  palate  at  the  root  of  the 
uvula,  the  ends  secured  together  by  a 
knot,  and  held  outside  the  mouth.  A 
second  suture  is  then  passed  through  the 
opposite  side  at  a  corresponding  point. 
One  of  the  sutures,  now  firmly  holding 
one-half  of  the  soft  palate,  is  drawn 
gently  forwards  and  to  its  opposite  side, 
so  that  the  section  of  the  palate  is  well 
stretched  towards  the  median  line.  A 
thin,  narrow,  sharp-pointed  knife,  fixed 
in  a  long  handle,  is  then  introduced  into 
the  palate,  close  to  the  hamular  process,  a, 
little  in  front  and  to  its  inner  side.     This 


OPERATION  FOR  CLEFT  PALATE, 


509 


process  can  be  distinctly  felt  in  the  sub- 
stance of  the  soft  palate,  internal  and  a 
very  little  posterior  to  the  last  molar  tooth. 
Running  the  knife  upwards  and  back- 
wards, and  somewhat  inwards,  the  point 
may  at  last  he  seen  in  the  gap,  having 
passed  through  the  entire  thickness  of  the 
soft  palate,  and  having  cut,  if  not  wholly, 
at  any  rate  partially,  through  the  tendon 
of  the  tensor  palati :  the  knife  should  now 
lie  above  most  of  the  fibres  of  the  levator. 
If  the  handle  of  the  knife  be  next  raised, 
the  point  becomes  depressed  ;  and  if  the 
blade  be  drawn  forward,  while  it  is  at  the 
same  time  made  to  cut  downwards,  it 
travels  through  a  considerable  section  of 
a  circle  on  the  posterior  surface  of  the 
palate,  and  insures  the  division  of  the 
greater  portion  of  the  levator  palati.  As 
the  knife-blade  travels  downwards,  the 
tension  of  the  palate  gives  way,  and 
often  the  division  of  the  muscle  is  felt  to 
be  suddenly  effected ;  the  ligature  being 
no  longer  pulled  upon  by  it,  though  pre- 
vious to  division  it  will  be  felt  sensibly 
and  spasmodically  contracting.  As  the 
knife  is  withdrawn  through  the  wound, 
the  division  of  the  levator  muscle  should 
be  thoroughly  effected.  The  wound,  in 
the  front  of  the  palate,  need  be  no  more 
than  the  width  of  the  knife  ;  whereas  the 
wound  behind  is  necessarily  much  longer, 
for  the  fibres  of  the  levator  have  there  to 
be  divided  by  the  sweep  of  the  knife. 
Provided  the  muscle  be  effectually  di- 
vided, as  soon  as  the  knife  is  withdrawn 
it  will  be  found  that  all  voluntary  and  in- 
voluntary movements  of  the  palate  have 
ceased ;  it  has  become  pendulous  and 
flaccid  ;  pulling  on  it  now  should  produce 
no  spasmodic  contraction  of  its  fibres. 
Should  any  resistance  still  be  observed, 
the  knife"  must  be  again  introduced 
through  the  anterior  wound,  and  the 
fibres  a  little  more  freely  cut  in  a  down- 
ward direction. 

The  muscles  having  been  divided  on 
both  sides,  the  sutures,  used  for  the  pur- 
pose of  holding  the  flaps,  should  be  re- 
moved, that  they  may  not  be  in  the  way 
of  the  operator. 

The  edges  of  the  cleft  have  next  to  be 
pared.  The  knife  already  used  will  an- 
swer for  this  purpose  ;  and  there  appears 
this  advantage  in  the  above  method  of 
operating,  that  one  hnife  suffices  for  the 
entire  operation. 

Great  care  is  requisite  to  free  the  edges 
sufficiently  of  their  mucous  covering :  it 
is  better  to  remove  a  little  more  than  re- 
quisite, than  an  insufficient  quantity  ;  for 
the  success  of  the  operation  is  not  inter- 
fered with  in  the  former  case,  whereas 
the  operation  will  most  certainly  fail  to 
some  extent  in  the  latter  condition. 

[Previous  to  beginning  the  operation  it 
is  best   to   fix   the   tongue   and   hold  the 


mouth  open  by  means  of  one  of  the  many 
instruments  devised  for  that  purpose. 
(See  lig.  353.)] 

Fig.  353. 


Whitehead's  gag  and  tongue  depressor. 

[The  edges  may  be  pared  from  before 
backwards  by  transfixion,  the  angles  being 
freshened  later  ;  or  the  cut  may  be  made 
from  behind  forwards  so  that  the  blood 
may  not  obscure  the  line  of  incision  ;  or 
they  may  be  split  as  has  been  done  by 
Drs.  Packard  and  Cohen,  of  Philadel- 
phia ;  or  the  fissure  may  be  surrounded 
with  an  inverted  /\  incision,  the  flaps 
being  left  attached  at  their  lower  angles 
and  the  wound  assuming  after  the  drop- 


ping of  the  flap  a  double  '  y  shape. 

Though  Sir  W.  Fergusson  recommends 
the  division  of  the  palato-pharyngeus 
muscles,  the  author  has  of  late  satisfac- 
torily operated  on  several  clefts  of  the 
soft  palate,  without  having  divided  those 
muscles  or  touched  them  with  the  knife. 

The  completing  stages  of  the  operation 
consist  in  passing  the  sutures  through  the 
flaps,  and  securing  their  edges  in  contact 
with  each  other,  until  union  has  been 
efficiently  established.  Two  or  three  fine 
curved  needles,  on  rather  long  handles, 
should  be  ready,  armed  with  fine  white 
silk,  slightly  waxed.  [Fine  silver  wire  is 
usually  employed  by  American  surgeons.] 
As  soon  as  one  needle  has  been  used,  it 
can  be  again  armed,  while  another  is  in 
the  hands  of  the  surgeon.  It  is  best  to 
decide  at  first  how  many  sutures  may  he 
requisite  ;  and  also  to  observe  carefully 
the  points  at  which  they  should  be  intro- 
duced ;  so  that  when  all  are  passed,  their 
positions  in  each  half  of  the  palate  may 
correspond,  in  distance,  from  each  other, 
as  well  as  in  their  distance  from  the  mar- 
gin of  the  wound  ;  and  also  that  those  on 
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one  side  should  be  directly  in  line  with 
those  opposite.  The  sutures,  in  each 
needle  handed  to  the  operator,  should  be 
at  least  a  yard  in  length  ;  and  each  suture 
should  be  doubled,  for  its  whole  length, 
before  being  passed.  The  surgeon,  with 
the  needle  in  the  right  hand,  and  a  pair 
of  long  spring-forceps  in  the  left,  should 
now  push  the  point  of  the  needle  through 
the  soft  palate  (on  the  patient's  left  side) 
as  near  to  its  anterior  margin  as  practica- 
ble ;  for  although  this,  the  highest  suture, 
is  not  intended  to  approximate  the  edges 
of  the  cleft  so  that  they  should  touch,  still, 
by  slightly  assisting  to  narrow  the  cleft, 
it  acids  much  to  the  utility  of  the  one  below 
when  the  operation  is  completed.  For 
the  reason  stated  the  upper  suture  should 
be  passed  rather  near  to  the  palate-bone. 

The  point  of  the  needle  having  been 
passed  through  the  palate,  should  now  be 
pushed  inwards,  until  it  becomes  visible 
through  the  cleft  :  one  thread  of  the 
suture  is  then  to  be  seized  with  the  for- 
ceps, and  gently  drawn  forwards,  throuc/h 
the  fissure  and  out  of  the  mouth  ;  the 
needle  should  then  be  withdrawn,  care 
being  taken  that  the  suture  is  left  running 
through  the  palate,  and  each  end  secured 
outside  the  mouth.  The  second  needle 
should  now  be  introduced  on  the  opposite 
side,  in  exact  line  with  that  on  the  left. 
"When  the  point  appears  in  the  gap,  the 
silk  should  be  seized  with  the  forceps  ; 
and  on  this  side,  in  drawing  out  the  suture 
through  the  fissure,  care  must  be  taken  by 
the  surgeon  to  draw  out  the  entire  loop, 
and  not  simply  one  thread  of  the  suture, 
as  on  the  opposite  side.  The  loop  must 
be  drawn  forwards  gently,  until  secured 
by  the  forefinger  of  the  operator,  when 
the  needle  may  be  disengaged  from  the 
rest  of  the  suture.  There  should  then  be 
on  one  side  through  the  palate  a  single 
suture  ;  on  the  opposite  a  double  suture, 
the  loop  of  w Inch  corresponds  to  the  inner 
side  of  the  fissure.  The  inner  end  of  the  sin- 
gle suture  is  to  be  passed  through  the  loop 
of  the  double  suture  a  short  distance,  and 
the  ends  of  the  latter  gently  pulled,  until 
the  whole  double  suture  is  withdrawn  from 
the  palate,  and  with  it  has  pulled  into  the 
corresponding  portion  of  the  velum  half 
of  the  single  suture  ;  and  this  now  should 
lie  across  the  fissure,  with  each  end  passed 
through  a  section  of  the  soft  palate.  These 
ends  of  the  suture  should  be  secured  out- 
side the  mouth,  until  all  the  succeeding 
ones,  as  many  as  may  be  required,  are 
placed  and  secured  in  a  similar  manner. 
One  is  usually  required  for  the  lower  por- 
tion of  the  uvula. 

As  soon  as  the  requisite  number  have 
been  introduced,  each  should  be  separately 
tied  ;  carefully,  so  as  to  adapt  the  edges 
evenly  to  each  other  ;  and  not  too  tightly, 
that  room  be  allowed  for  subsequent  swell- 


ing of  the  soft  tissues.  If  the  sutures  be 
tightly  drawn,  they  most  certainly  will  cut 
themselves  out  hy  producing  ulceration  of 
the  part  through  which  they  pass.  A  slip- 
knot to  bring  the  edges  together,  and  a 
second  knot  over  that,  are  sufficient  to 
secure  the  suture,  and  maintain  apposition 
until  union  is  safe.  The  ends  of  the  sutures 
should  not  be  cut  off  very  close  to  the 
knots  :  otherwise,  when  the  silk  becomes 
thoroughly  sodden  with  moisture,  the 
knots  are  almost  certain  to  become  loos- 
ened or  untied  in  a  very  short  time,  and 
much  too  soon  for  safety. 

Mr.  Cullender  has  recommended  the 
division  of  the  muscles  a  day  or  two  prior 
to  an  attempt  being  made  to  close  the 
palate  ;  thus  the  operation  is  divided  into 
two  stages.  He  urges,  and  with  good 
reason,  that  by  dividing  the  muscles  on 
one  day,  and  paring  the  edges  of  the  fis- 
sures and  passing  the  sutures  on  a  subse- 
quent one,  the  second  operation  is  much 
simplified  by  the  freedom  from  that  bleed- 
ing which  takes  place  whenever  the  mus- 
cles are  divided  at  the  same  time  that  the 
cleft  is  pared  and  the  sutures  passed. 

Mr.  T.  Smith's  method  of  operating  is, 
first  to  pare  the  edges  of  the  fissure  from 
below  upwards,  then  to  pass  the  sutures, 
and  lastly,  "  to  draw  up  the  palate  with 
all  the  sutures  in  one  hand,  and  with  the 
palate  on  the  stretch  to  divide,  if  neces- 
sary, the  palato-pharyngeus,  and  subse- 
quently the  levator  palati ;  if  the  palate 
will  not  come  easily  together,  two  lateral 
oblique  cuts  may  be  made,  one  on  either 
side  above  the  highest  suture,  separating 
the  soft  from  the  margin  of  the  hard  pal- 
ate to  a  small  extent.'" 

The  operation  for  closing  the  bard  pal- 
ate is  a  very  different  proceeding  to  that 
described  as  requisite  for  the  relief  of  fis- 
sure of  the  soft  portion.  The  result  of 
some  experience  confirms  the  opinion  long 
entertained,  that,  when  fissure  of  the 
hard  as  well  as  of  the  soft  palate  coexists, 
the  attempt  to  close  the  entire  fissure  in 
one  operation  is  not  advisable.  Separate 
operations,  at  some  short  intervals,  should 
be  had  recourse  to,  so  as  to  close  either 
the  hard  or  soft  portions  first,  and  the  re- 
maining portion  subsequently.  There  are 
several  cogent  reasons  to  render  such  prac- 
tice generally  desirable.  In  the  first 
place,  an  attempt  to  close  a  fissure  of 
the  hard  and  soft  palate  at  once  entails  a 
long  and  painful  operation  on  the  patient; 
and  as  he  has  to  keep  his  mouth  open 
while  the  operator  is  at  work,  it  becomes 
a  most  tiring  and  irksome  .effort,  if  the 
period  is  a  prolonged  one.  In  the  second 
place,  the  loss  of  blood  which  will  often 
occur,  in  an  operation  on  the  hard  palate 
alone,  is   sometimes   considerable  ;  often 

>  Trans.  Med.-Chir.  Soc,  vol.  Hi.,  p.  84. 
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apt  to  make  the  patient  faint,  and  so  pro- 
long the  completion  of  the  operation. 
But  should  the  attempt  be  made  to  close 
the  hard  and  soft  palate  at  once,  the  loss 
of  blood  is  usually  much  greater,  and  of- 
ten too  great  to  allow  of  perfect  success 
in  the  attempt.  In  the  third  place,  when 
an  attempt  is  made  to  close  the  cleft  in 
one  operation,  the  edges  of  the  soft  tissues 
both  in  front  and  behind  are  apt  to  ulcer- 
ate, and  often  to  slough. 

If  the  soft  palate  be  alone  operated  on, 
some  ulceration  may  and  does  often  su- 
pervene ;  but  it  is  rarely  of  such  conse- 
quence as  to  be  ultimately  of  any  import- 
ance, provided  the  palate  has  not  been 
unnecessarily  bruised  or  cut  about.  Under 
the  circumstances  above  alluded  to,  the 
integrity  of  the  tissues  covering  the  hard 
palate  contributes  largely  towards  the  nu- 
trition of  the  somewhat  injured  soft  pal- 
ate ;  but  if  a  large  portion  of  the  attach- 
ment of  the  soft  tissues  covering  the  bone 
be  interfered  with  by  their  separation 
from  the  latter,  not  only  is  their  intrinsic 
nutrition  greatly  reduced,  but  they  can, 
by  so  much  the  less,  aid  in  preserving  the 
vitality  of  the  soft  palate,  while  its  union 
and  reparation  are  becoming  established. 
If,  however,  the  soft  palate  be  first  se- 
lected for  closure,  and  the  operation  be 
successful,  the  union  of  the  flaps  converts 
the  anterior  portion  of  the  fissure  into  a 
foramen  ;  and  -pro  tanto  aids  in  the  nutri- 
tion of  the  soft  tissues  of  the  hard  palate, 
when  they  are  detached  from  the  bone, 
at  some  subsequent  operation  ;  or  if  the 
hard  palate  be  operated  on  first  success- 
fully, so  much  is  gained  in  front,  to  assist 
in  the  nutrition  of  the  soft  palate,  when 
it  comes  under  the  knife  of  the  surgeon. 
As  before  stated,  the  operation  on  the 
soft  palate  aids  to  contract  the  gap  left  in 
the  hard  palate,  even  without  further 
operation ;  and  this  will  be  observed  in 
the  adult,  but  especially  in  the  child. 

Complete  fissure  of  the  hard  palate,  or 
one  extending  to  or  near  the  alveolus,  is 
generally  closed  without  much  difficulty. 
The  most  simple  method  of  detaching  the 
soft  tissues  from  the  bone,  and  of  forming 
the  flaps  which  are  to  close  the  gap,  is 
first  to  make  the  lateral  incision,  on  either 
side  of  the  cleft.  This  incision  should  be 
close  to  and  parallel  with  the  alveolar 
ridge,  and  extend  from  a  point  opposite 
to  the  last  molar  forwards  to  the  canine 
tooth.  The  flaps  may  now  be  separated 
from  the  bone  by  an  instrument  with  a 
somewhat  broad  and  rather  blunt  edge 
slightly  curyed  inwards.  The  separation 
should  be  commenced  from  the  incisors 
and  proceed  inwards,  terminating  when 
the  edge  of  the  gap  is  attained.  The 
separation  can  be  quickly  effected  without 
much  risk  of  bruising  the  flaps  ;  or  the 
soft  tissues  may  be  separated  from  the 


bone,  by  the  operator  commencing  at  the 
edge  of  the  cleft  and  dissecting  outwards. 
Of  late  we  have,  however,  adopted  the 
former  method  of  proceeding,  and  find 
that  the  separation  of  the  flaps  from  the 
bone  can  be  more  readily  and  effectually 
accomplished,  with  less  risk  of  bruising, 
or  cutting  through  the  substance  of  the 
flaps.  This  is  a  matter  of  great  moment 
for  the  ultimate  success  of  the  operation  ; 
for  should  the  flaps  be  much  bruised  or 
torn  in  the  process  of  their  separation 
from  the  bone,  ulceration  or  sloughing  is 
most  apt  to  supervene  and  materially  in- 
terfere with  the  union  requisite  to  the 
success  of  the  operation. 

The  flap  detached  from  the  bone  should 
consist  of  all  the  soft  tissues  covering  the 
latter — mucous  membrane,  areolar  tissue, 
and  periosteum.  If  the  soft  tissues  are 
separated  from  the  bone  in  the  manner 
recommended,  on  the  dead  body,  it  will 
be  found  difficult  (and  we  conjecture 
equally  difficult  in  the  living  subject)  to 
peel  off  the  thick  mucous  membrane  with- 
out the  subjacent  periosteum.  The  opera- 
tion which  Professor  Langenbeck  pro- 
posed, and  to  which  he  gave  the  name  of 
"  the  operation  by  muco-periosteal  flaps," 
appears  to  be  identical  with  the  method 
of  operating  introduced  by  Mr  Avery.1 

[Sir  William  Fergusson,  in  1873,  revived 
Dieffenbach's  plan  of  cutting  through  the 
hard  palate  in  its  entiret}'  on  either  side  of 
the  fissure  with  a  chisel,  and  bringing  the 
segments  of  bone,  and  of  course  the  sides 
of  the  cleft,  into  contact  by  means  of  wire 
sutures.  He  had  treated  eighty-two  cases 
in  this  manner  up  to  the  end  of  1875,  and 
with  remarkable  success.  Mason  suggests 
perforating  the  bone  at  several  points  so 
as  to  prevent  comminution  during  the  use 
of  the  chisel.  This  may  be  done  advan- 
tageously with  a  surgical  engine.] 

Mr.  Annandalc2  has  succeeded  in  closing 
fissures  of  the  hard  and  soft  palate  by  the 
adoption  of  lateral  incisions  merely,  and 
without  the  division  of  the  muscles  of  the 
velum,  either  in  the  manner  adopted  by 
the  author  or  that  which  has  long  been 
recommended  and  practised  by  Sir  W. 
Fergusson.  But  in  the  cases  related  by 
Mr.  Annandale  he  carried  the  lateral  in- 
cisions back  some  way  into  the  substance 
of  the  soft  palate.  His  results  were  per- 
fectly satisfactory — so  much  so,  that  his 
method  of  operating  in  extreme  cases  of 
fissure  may  probably,  upon  more  extensive 
trial,  supersede  those  already  described 
and  at  present  most  commonly  adopted. 

1  See  Prof.  Langenbeck's  treatise  entitled 
Weitere  Erfahrungen  im  Gebiete  der  Urano- 
plastik  mittelst  Ablosung  des  nracos-perios- 
talen  Gaumemiberzuges      Berlin,  1863. 

2  Edinb.  Med.  Journ.,  1865,  vol.  x.,  p. 
621. 
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When  the  soft  tissues  have  been  effectu- 
ally separated  from  the  bone,  the  flaps 
should  fall  inwards  and  downwards  and 
meet  in  the  median  line,  without  the 
slightest  traction  being  requisite.  If  the 
edges  do  not  readily  touch,  the  flaps  have 
not  been  sufficiently  detached  from  the 
bone  on  one  side  or  the  other  ;  and  care 
must  be  taken  to  ascertain  the  point 
which  prevents  their  sufficient  descent, 
and  this  should  be  freely  liberated ; 
nothing  must  be  allowed  to  interfere  with 
the  free  approximation  of  the  edges. 

When  the  fissure  is  extensive,  and  more 
or  less  complete,  the  free  separation  of  the 
soft  tissues  from  the  bone  is  amply  suffi- 
cient to  allow  the  margins  of  the  flap  to 


meet  easily  in  the  median  line  ;  occasion- 
ally they  will  overlap  ;  in  which  case,  the 
edges  require  to  be  carefully  adjusted. 
They  should  be  carefully  pared  with  a 
sharp  knife,  so  that  if  a  little  ragged,  they 
are  made  even  ;  and  the  possibility  of  any 
mucous  surface  becoming  insinuated  be- 
tween them  be  avoided,  and  the  contact 
of  two  entire  and  fresh  raw  surfaces  be 
insured.  The  sutures  are  to  be  passed  as 
already  described.  There  is  often  some 
trouble  experienced  in  passing  them 
through  the  anterior  part  of  the  palate  ; 
but  care  and  patience  will  usually  over- 
come any  difficulties  which  may  present 
themselves. 

When  a  fissure  of  the  hard  palate  is  corn- 


Fig.  354. 


Fig.  355. 


Drawing  from  a  model  of  a  complete  cleft  of  the 
palate  (St.  George's  Hospital  Museum). 


The  same  model  cut  in  two  to  show  the  perpendicular 
direction  of  the  sides  of  the  gap. 


plete,  or  nearly  so,  the  sides  of  it  will  be 
found  to  approach  more  or  less  to  the  per- 
pendicular in  their  direction,  as  is  shown 
in  figs.  354,  355.  The  result  is,  fortu- 
nately, that  when  the  soft  tissues  are  suf- 
ficiently detached  from  the  bone,  the  flaps 
fall  inwards  and  downwards,  and  readily 
meet  in  the  median  line  ;  there  is  alwa}"S 
ample  material  to  permit  of  their  arching 
over  the  defective  roof,  when  they  are 
once  liberated  from  the  bone. 

But  when  the  fissure  in  the  bone  is  con- 
fined to  the  posterior  half,  the  portion  of 
the  palate  in  front  of  the  fissure,  and 
whatever  portions  of  the  palate-processes 
exist  at  its  sides,  will  be  observed  to  ap- 
proach, in  curve,  the  arch  of  a  perfect 
palate,  as  seen  in  figs.  350,  357,  taken  from 
the  model  of  a,  cleft  of  this  kind  ;  the 
bony  fissure  will  often  be  broad,  and 
rounded  in  front ;  and  the  membrane 
covering  the  bones  very  thin.  In  such 
cases,  if  the  soft  tissues  are  merely  de- 
tached from  the  bone  at   the  sides  and 


front  of  the  fissure,  there  is  not  much 
spare  surface  to  close  the  gap ;  conse- 
quently the  edges  of  the  flaps  do  not  meet 
in  the  median  line,  so  readily  as  occurs 
when  the  tissues  are  detached  from  the 
more  upright  sides  of  more  complete  fis- 
sures. Often,  however,  a  fissure  of  the 
posterior  half  is  narrow,  pointed  in  front, 
and  its  sides  covered  with  thick  velvety 
mucous  membrane.  Under  such  circum- 
stances little  difficulty  is  experienced  in 
getting  the  edges  together. 

When  cases  with  broad  fissures  of  the 
posterior  half  of  the  hard  palate  are  ope- 
rated on,  it  is  generally  necessary  to  make 
lateral  incisions  through  the  soft  tissues, 
parallel  with  the  edges  of  the  fissure,  and 
close  to  the  alveolar  edge.  The  soft  tis- 
sues between  the  incisions  and  fissure 
must  then  be  separated  from  the  bone ; 
but  great  care  should  be  taken  not  to  in- 
jure the  anterior  or  posterior  extremities 
of  these  flaps,  or  in  any  wa}'  damage  their 
connection  in  front  and  behind  ;  the  flaps 
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Fig.  357. 


Drawing'  from  a  model  of  a  partial  fissure  of  the 
palate  (St.  George's  Hospital  Museum). 

must  then  be  fastened  together  with 
sutures.  Sometimes  it  will  be  found  de- 
sirable to  plug  the  incisions  with  a  little 
soft  cotton  :  this  helps  to  push  the  flaps 
towards  the  median  line,  and  takes  off 
some  of  the  traction  of  the  sutures  ;  this 
traction  being  almost  unavoidable  in  in- 
stances in  which  the  gap  is  an  unusually 
broad  one. 

Such  cases  as  the  latter  are  the  most 
unsatisfactory  to  deal  with.  In  some 
instances  it  will  be  found  best  to  close  the 
soft  before  attempting  the  hard  palate ; 
for  experience  has  taught  us  that  the  con- 
tinued action  of  the  muscles  of  the  soft 
palate,  closed  by  operation,  has  always  a 
tendency  to  contract  any  opening  left  in 
the  hard  palate. 

If  the  gap  left  should  appear  too  large 
to  be  benefited  by  a  subsequent  operation, 
it  would  be  better  that  the  patient  should 
use  an  artificial  palate  ;  at  any  rate,  until 
from  lapse  of  time  the  ultimate  benefit  of 
the  first  operation  can  be  estimated. 

It  frequently  happens  that,  under  the 
most  favorable  circumstances,  and  with 
the  greatest  care  on  the  part  of  the  ope- 
rator, a  small  pin-hole  aperture,  or  fissure 
enough  to  admit  the  flat  end  of  a  probe, 
will  remain  at  the  meeting-point  of  the 
hard  and  soft  palate.  Under  such  cir- 
cumstances a  metal  plate  should  be  worn 
for  a  period,  over  the  opening,  to  prevent 
the  percolation  of  saliva  and  other  fluids 
through  it.  Under  such  treatment  it  has 
a  tendency  to  close.  But  if  any  sub- 
stance, such  as  a  plug,  etc.,  be  made  to 
project  continually  into  the  opening,  and 
thus  press  on  its  margins,  it  will  invari- 
ably and  gradually  increase  in  diameter  ; 
in  time  the  plug  will  become  useless,  and 
must  be  replaced  by  a  larger  one,  and  this 


The  same  model  divided,  showing  the  much  more 
horizontal  direction  of  the  sides  of  the  gap. 

will  be  followed  by  progressive  increase  in 
the  size  of  the  aperture.1 

If  it  should  happen  that  a  patient,  with 
hare-lip  and  cleft  alveolus  and  palate, 
should  not  have  had  the  lip  operated  on 
in  childhood,  it  will,  in  all  probability,  be 
found  that  the  cleft  of  the  alveolus  is  con- 
siderable,— sometimes  sufficient  to  allow 
the  point  of  the  finger  to  be  passed 
through  it  from  nostril  to  mouth.  Under 
such  circumstances  the  first  care  should 
be  to  operate  on  the  lip.  It  will  be  found, 
subsequent  to  the  healing  of  the  lip,  that 
the  action  of  its  muscles,  in  a  very  short 
time,  will  have  approximated  the  edges 
of  the  separated  alveolar  ridge,  often  so 
as  to  make  them  touch  ;  though,  in  con- 
sequence of  the  interposition  of  the  mu- 

1  The  author  would  not  be  doing  justice  to 
the  memory  of  the  late  Mr.  A  very,  in  omit- 
ting to  mention  that  he  was  the  first  sur- 
geon in  this  country  to  close  entirely  a  com- 
plete cleft  of  the  palate.  Since  then  the  ope- 
ration has  been  frequently  and  successfully 
performed  in  England  and  on  the  Continent. 
To  Dr.  Warren,  of  Boston,  in  North  America, 
the  profession  is  chiefly  indebted  for  having 
advocated  the  closure  of  the  hard  palate  by 
operation.  In  the  New  England  Medical  and 
Surgical  Journal,  and  also  in  the  American 
Journal  of  Medical  Sciences,  as  early  as  the 
year  1843  (also  in  1848),  Dr.  Warren  gave 
the  result  of  his  operations  on  fissures  of  the 
hard  as  well  as  the  soft  palate.  Although 
complete  closure  does  not  appear  to  have  been 
effected  in  any  of  these  cases  by  one  operation 
(which  Dr.  Warren  appears  always  to  have 
had  recourse  to  to  .close  both  hard  and  soft 
palate),  yet  his  success  by  subsequent  treat- 
ment in  the  management  of  these  cases  marks 
him  as  one  of  the  pioneers  in  the  advancement 
of  this  department  of  surgery. 
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cous  surfaces,  the  chink  between  them 
never  appears  to  be  obliterated,  unless  the 
mucous  membrane  be  removed. 

Occasionally  small  orifices  are  met  with 
in  the  palate,  either  congenital,  or  more 
frequently  the  result  of  some  cachectic  or 
syphilitic  condition,  terminating  in  necro- 
sis and  destruction  of  a  portion  of  the 
bony  palate.  In  either  condition,  some 
little  difficulty  will  usually  be  encountered 
in  attempts  to  close  such  orifices.  In  all 
instances,  lateral  incisions  are  requisite  ; 
and  a  repetition  of  the  operation  may  be 
necessary,  even  more  than  once,  before 
entire  closure  be  effected.  But,  under 
any  circumstances,  should  the  opening  be 
not  ultimately  filled  up,  it  will  generally 
be  greatly  reduced  ;  so  that  the  patient 
will  be  enabled,  with  the  aid  of  an  artifi- 
cial palate,  to  secure  himself  from  the 
discomforts  attendant  on  a  perforation  of 
the  roof. 

Orifices  through  the  soft  palate  are  usu- 
ally, if  not  alwa}*s,  the  result  of  ulcera- 
tive action.  Generally  they  close  after  a 
time,  without  the  assistance  of  an  opera- 
tion. An  opening,  the  result  of  strumous 
ulceration  of  the  soft  palate,  and  of  the 
size  of  a  sixpenny-piece,  in  a  patient 
under  the  care  of  the  author,  contracted 
and  closed  entirely,  after  cicatrization  of 
its  margins  had  occurred,  without  opera- 
tion or  any  surgical  treatment.  "When, 
however,  such  an  opening  ceases  to  con- 
tract, and  holds  out  no  prospect  of  natu- 
ral obliteration,  but  promises  to  be  per- 
manently patulous,  its  edges  should  be 
pared,  lateral  incisions  made,  and  the 
margins  brought  together  and  retained  in 
apposition  by  sutures. 

The  amount  of  blood  lost  during  the 
performance  of  an  operation  on  the  palate 
will  vary  to  a  very  great  extent  in  differ- 
ent cases  ;  but  usually  much  more  is  lost 
in  the  process  of  detaching  the  tissues 
from  the  bone,  than  in  the  operation  on 
the  soft  palate.  The  anterior  and  poste- 
rior palatine  vessels  sometimes  bleed  pro- 
fusely after  division  ;  so  much  so,  that 
occasionally  it  becomes  necessary  to  make 
pressure  for  a  few  moments  or  more,  with 
the  finger ;  especially  on  the  anterior, 
which  generally  bleeds  more  profusely 
than  the  posterior  vessels.  Iced  or  cold 
water  should  be  used  frequently,  to  wash 
out  the  mouth  during  the  operation,  when 
hemorrhage  is  free.  The  loss  of  blood  in 
no  one  operation,  under  the  experience  of 
the  author,  has  been  attended  by  evil 
consequences.  Women  are  often  apt  to 
faint  from  a  small  loss  of  blood,  when 
added  to  the  fatigue  of  the  operation.  In 
one  instance  which  occurred  to  the  au- 
thor, the  operation  was  obliged  to  be 
completed  while  the  patient  was  lying  on 
the  floor. 

It  is  advisable  and  often  necessary,  to 


administer  stimulants  liberally  to  the  pa- 
tient during  the  operation,  not  only  to 
endeavor  to  obviate  the  effects  of  the  loss 
of  blood,  but  also  to  encourage  one  who 
flags  in  determination. 

The  patient  should  always  be  provided 
with  his  usual  meal  previous  to  the  ope- 
ration. For  some  days  after,  he  must  be 
plentifully  supplied  with  nutritious  fluid  and 
soft  food;  strong  beef-tea,  bread  and  milk, 
tea  with  half  milk  or  cream,  strong  soup, 
and  beer  or  wine.  From  the  first  hour 
after  the  operation,  strict  attention  to  this 
rule  forms  an  important  element  in  the 
satisfactory  union  of  the  flaps. 

It  might  be  supposed  by  some,  who 
have  not  experience  in  this  class  of  cases, 
that,  after  an  operation  on  the  soft  pal- 
ate, the  effort  of  swallowing  would  be  an 
effective  impediment  to  union,  in  conse- 
quence of  the  action  of  the  muscles  of  the 
palate  ;  but  it  must  be  borne  in  mind,  in 
the  first  place,  that,  prior  to  the  opera- 
tion, the  palate-muscles  had  no  power  in 
themselves  to  assist  in  the  act  of  deglu- 
tition ;  they  could  not  close,  between  the 
ori-nasal  cavities,  on  the  passing  food  ;  in 
fact,  that  the  process  of  deglutition  is 
initiated  in  the  back  part  of  this  ori-nasal 
and  pharyngeal  cavity,  by  the  extremely 
educated  action  of  the  superior  constric- 
tors of  the  pharynx.  In  the  second  place, 
the  divided,  and  to  an  extent  crippled, 
muscles  of  the  palate  are  naturally  pas- 
sive in  deglutition  until  reparation  is  es- 
tablished and  complete.  So,  in  practice, 
it  is  found  that,  as  long  as  a  patient  is  re- 
stricted to  soft  or  fluid  articles  of  nutri- 
ment, union  is  not  retarded  by  the  me- 
chanical action  of  deglutition",  however 
often  he  may  be  fed  in  the  day.  But  if 
all  diet  be  withheld,  the  patient's  strength, 
already  lessened  by  loss  of  blood,  becomes 
lowered  to  such  an  extent,  that  reparation 
is  rendered  doubtful,  and  union  of  the 
parts  is  retarded,  if  not  ultimately  pre- 
vented. All  hard  food  should  be  avoided 
for  a  week  or  ten  days  ;  such  as  solid 
meat,  potatoes,  dry  bread,  etc. 

The  sutures  should  not  be  permitted  to 
remain  in  the  flaps  many  daj-s.  Usually, 
in  the  soft  palate,  the  two  lower  ones 
should  be  removed  on  the  second  day  ; 
and  if  there  be  four  sutures,  one  of  the 
two  latter  should  be  taken  away  each 
succeeding  clay  :  that  which  is  highest,  to 
be  last  removed.  It  has  been  supposed 
desirable  to  retain  the  sutures  in  the  flaps 
for  a  longer  period  :  but  in  each  fresh 
case  that  comes  under  our  notice,  it  be- 
comes more  evident,  that  if  union  is  satis- 
factorily established,  the  retention  of  the 
sutures  beyond  the  third  or  fourth  day 
only  tends  to  render  it  less  effective  :  and 
if  the  condition  of  the  edges  of  the  ap- 
proximated flaps  is  not  satisfactory,  and 
their  union  is  not  firm,  the  presence  of  the 
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sutures  will  aggravate  rather  than  dimin- 
ish the  evil. 

The  patient  should  not  be  allowed  to 
speak  until  union  is  complete,  and  the 
sutures  are  removed,  lie  should  be  pro- 
vided with  materials  for  writing  all  his 
wants  ;  a  small  slate  and  pencil  will  be 
found  most  convenient  for  such  a  purpose. 
It  is  not  requisite  to  confine  the  patient 
to  bed  after  the  operation;  but  in  some 
instances  individuals  prefer  to  lie  still  for 
a  few  days,  especially  if  they  feel  weak 
from  the  loss  of  blood.  The  condition  of 
the  tongue,  before  or  after  the  operation, 
must  not  be  taken  alone  as  indicative  of 
the  patient's  condition.  All  persons 
afflicted  with  cleft  palate  are  liable  to  a 
dry,  rough,  and  often  coated  tongue — the 
result  of  the  constant  passage  of  air  in 
respiration  over  the  surface  opposed  to 
the  fissure.  The  injury,  from  the  opera- 
tion, to  the  soft  tissues  of  the  roof,  gene- 
rally sets  up  a  slight  degree  of  feverish 
excitement,  with  a  very  coated  tongue  for 
a  few  days.  This  condition  of  tongue 
must  not  be  taken  to  indicate  the  want  of 
purgative  medicine.  In  an  instance  under 
the  author's  notice,  this  state  of  the 
tongue  was  mistaken  for  a  symptom  of 
some  great  general  disturbance  of  system, 
and  to  remove  it,  two  consecutive  doses 
of  calomel  were  administered  within  four 
days  of  the  operation:  the  patient  became 
salivated  a  week  after  the  operation,  and 
the  wound,  which  had  been  most  satis- 
factorily united,  gave  way  entirely  under 
the  salivation. 

We  cannot  too  strongly  urge  the  point 
that,  previous  to  any  operation  for  the 
closure  of  clefts  of  the  palate,  the  surgeon 
should  first  satisfy  himself  that  the  pa- 
tient is  in  a  condition  of  health  to  justify 
the  expectation  that  "union  by  first  inten- 
tion" will  follow  the  adaptation  of  the 
raw  edges  of  the  flaps  to  each  other.  The 
success  of  the  operation  depends  on  im- 
mediate union  of  the  edges :  if  they  do 
not  unite  at  once,  there  is  no  hope  that 
they  will  do  so  secondarily,  when  in  the 
stage  of  granulation.  We  ought  to  be 
most  particular  not  to  recommend  an  ope- 
ration, should  the  patient  show  any  sign 
of  disordered  health  or  defective  power — 
pustules,  herpes,  excoriated  lips  or  nos- 
trils ;  in  fact  any  indications,  trivial  in 
themselves,  and  perhaps  of  no  import  in 
the  balance  which  influences  other  opera- 
tions, should  in  cases  of  cleft  palate  be 
decisive  against  operative  interference 
until  a  clean  bill  of  health  can  be  written 
for  the  patient. 

The  particulars  of  the  following  case  illus- 
trate the  importance  of  such  a  precaution. 
The  author  operated  on  a  young  lady  ten 
years  of  age,  and  apparently  in  perfect  health, 
for  fissure  of  the  soft  palate.  The  operation 
was  most  satisfactory  in  its  immediate  results. 


the  gap  being  entirely  closed.  The  parts 
looked  perfectly  united  on  the  second  day  ; 
on  the  third  day,  the  little  patient  was  at- 
tacked with  scarlet  fever,  and  in  a  few  days 
after,  the  whole  line  of  union  had  entirely 
given  way.  The  parents  had  brought  this 
child  from  the  country  a  few  days  previous 
to  the  operation,  but  had  left  another  at 
home  recovering  from  the  effects  of  scarlet 
fever  ;  and  of  this  circumstance  not  one  word 
was  mentioned  until  after  the  appearance  of 
the  eruption  subsequent  to  the  operation. 

It  may  be  asked,  what  amount  of  im- 
provement in  articulation  and  speech  is 
effected  by  the  operation  in  patients  who 
successfully  undergo  it. 

[The  prognosis  as  to  the  language  and 
speech  capacity  of  sufferers  from  palatal 
and  maxillary  deformity  of  congenital 
origin  is  a  matter  of  great  importance. 
Mr.  Coles  has  made  some  interesting  ob- 
servations bearing  upon  this  question,  and 
which  he  epitomizes  somewhat  as  follows: 
There  is  a  definite  relation  between  pal- 
ate and  cranium  as  to  length,  breadth, 
and  probably  also  as  to  outlines.  In  pal- 
atal and  maxillary  deformities  there  is  in 
a  large  number  of  cases  asymmetry  of 
the  skull;  in  a  notable  number  of  cases 
this  consists  of  a  flattening  of  the  left 
side  of  the  cranium  ;  language,  speech, 
and  sound-centres  are  on  the  left  side  of 
the  brain  ;  defects,  injuries,  and  changes 
involving  these  parts  produce  defects  of 
speech  and  language.  Physical  deformity 
of  the  skull  is  frequently  associated 
with  congenital  structural  defect  of  the 
brain.  Certain  cases  of  cleft  palate  or  of 
other  maxillary  deformities,  and  having  a 
deficiency  in  the  articulate-sound-func- 
tion, are  also  deficient  in  the  articulate- 
sound-centre.  These  are  advanced  as 
hypotheses,  and  not  as  demonstrated 
truths.  If  they  are  ever  substantiated 
their  influence  upon  prognosis  in  this 
class  of  cases  becomes  evident.] 

Dr.  Warren  states:  "There  is  generally 
more  facility  of  speech,  which,  so  far  as  it 
has  been  in  my  power  to  Avatch  patients 
at  a  distance,  is  constantly  improving.  A 
young  man  was  present  at  a  meeting  of 
the  Boston  Society  for  Medical  Improve- 
ment, about  two  years  after  the  operation, 
and  it  was  difficult  to  discover  the  least 
imperfection  in  his  speech,  although  it 
had  previously  excluded  him  from  so- 
ciety."1 

The  author  has  found  that  in  many 
cases  the  improvement  has  been  most 
marked  and  satisfactory;  and,  in  almost 
all,  sufficient  to  render  what  was  unin- 
telligible readily  comprehended  :  in  one 
case,  a  stranger  could  not  have  detected  a 
defect  in  articulation,  on  the  delivery  of  a 
long  sentence,  three  years  after  the  clos- 

1  Amer.  Journ.  of  Med.  Sci.,  April,  1848. 
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ure  of  the  entire  palate.  In  all  cases  time 
is  requisite,  and  much  pains  must  be 
taken  by  the  individual  to  acquire  the 
power  to  articulate  clearly  such  letters 
and  words  as,  without  a  roof  to  the 
mouth,  the  tongue  cannot  command.  It 
becomes,  in  fact,  a  task  to  the  patient  to 
learn  how  to  pronounce  correctly  and  dis- 
tinctly a  new  dialect.  The  condition  of 
the  upper  incisors  is  often  very  defective 
in  these  cases  of  cleft  palate:  always  more 
or  less  so  when  the  cleft  has  extended 
through  the  alveolar  ridge.  Such  cases 
should  be  placed  in  the  hands  of  an  expe- 
rienced dentist,  when  the  surgeon  has 
terminated  his  work  ;  for  this  irregularity 
of  the  teeth  will  often  form  a  complete 
impediment  to  the  improvement  in  articu- 
lation, although  the  palate  may  be  most 
satisfactorily  closed.  The  substitution  of 
artificial  teeth  in  front,  in  place  of  the 
defective  ones  often  found  in  these  cases,  is 
not  only  of  considerable  assistance  towards 
improving  the  power  to  articulate  more 
distinctly,  but  also  materially  lessens  a 
deformity  so  long  a  prominent  feature  in 
such  patients. 

It  would  be  invidious  to  the  task  the 
author  has  undertaken,  in  writing  this 
article,  as  well  as  deficient  in  respect  to 
those  Avho  have  devoted  attention  to  the 
subject  it  refers  to,  wrere  he,  in  conclusion, 
not  to  mention  the  names  of  Roux,  Clo- 
quet,  Mettauer,  Mutter,  Pancoast,  and 
Diefienbach,  with  those  of  Warren, 
Avery,  and  Fergusson.  Each  has  so  far 
aided  in  turn,  to  improve  this  once  appa- 
rently difficult  and  almost  hopeless  ope- 
ration, that  it  can  now  be  confidently 
looked  upon  as  certain  to  effect  closure  of 
the  most  extensive  cleft,  and  almost  cer- 
tain to  improve  thereby  the  most  defect- 
ive articulation. 


Diseases  of  the  Lips. 

The  congenital  defects  of  the  lips  and 
of  the  mouth,  and  the  treatment  applica- 
ble to  each,  are  described  elsewhere  in 
this  work  ;  as  also  the  diseases  of  the 
tongue,  and  their  treatment.  In  the  fol- 
lowing section  will  be  described  the  dis- 
eases of  the  lips,  jaws,  and  floor  of  the 
mouth. 

The  diseases-of  the  lips  are  usually  so 
marked,  that  they  greatly  affect  the  ap- 
pearance of  the  individual ;  and  they  are 
often  so  serious,  that  they  demand"  the 
most  careful  attention  of  the  surgeon. 

Simple  "•  cracked  %),"  when  superficial, 
may  be  the  result  of  long-continued  cold 
weather,  acting  upon  a  constitution  some- 
what out  of  order.  The  crack  is  usually 
near  to,  or  at  the  middle  of  the  lip  ;  is  not 
deeper  than  through  the  mucous  cover- 
ing \  is  often    excessively  painful  when 


stretched,  and  readily  bleeds  if  its  edges 
be  accidentally  and  suddenly  separated. 
It  may  generally  be  relieved  b}'  slight  at- 
tention to  constitutional  measures ;  an 
alterative,  with  aperients,  if  requisite,  or 
such  other  remedies  as  the  condition  of 
the  patient  may  indicate.  The  applica- 
tion of  caustic  will  often  relieve  the  pain 
at  once  ;  and  some  simple  salve  constantly 
applied  keeps  the  surface  soft  and  supple, 
and  prevents  its  edges  from  getting  dry 
and  tender.  [An  ointment  or  an  ethereal 
solution  of  iodoform  is  sometimes  very 
useful  in  these  cases.] 

Should  such  a  slight  but  painful  crack 
be  neglected  in  early  life,  and  no  meas- 
ures taken  to  relieve  the  patient  of  this 
troublesome  recurring  sore,  it  will  often 
happen  that  the  crack  deepens,  and  be- 
comes more  permanent  in  character ;  it 
becomes  located  in  the  part ;  and  appears 
sometimes  so  deep,  that  it  might  be  sup- 
posed that  the  middle  line  of  the  lip  had 
been  grooved  out  by  ulceration  ;  a  very 
unsightly  furrow,  occasionally  of  consider- 
able depth,  is  thus  formed,  to  the  great 
deterioration  of  the  personal  appearance 
of  the  individual.  Under  such  circum- 
stances, the  relief,  which  in  former  years 
would  have  been  readily  obtained,  is  now 
no  longer  so  available  ;  for  though  the 
ulcerated  base  of  the  furrow  may  heal 
under  judicious  treatment,  it  will  leave  a 
chink  or  gap  in  the  middle  of  the  lip  ; 
and  nothing  short  of  paring  its  edges  will 
remedy  it.  Under  these  circumstances, 
an  operation  may  be  recommended  and 
undertaken,  should  the  patient  be  in  any 
degree  desirous  to  have  the  disfigurement 
remedied.  The  edges  when  pared  should 
be  brought  together  with  one  or  two  fine 
sutures. 

Slight  superficial  fissures,  indicated  by 
thin  white  lines,  are  occasionally  to  be 
observed  on  the  upper  and  lower  lips,  in 
children  as  well  as  in  adults  ;  presenting 
an  appearance  as  if  at  some  former  period 
slight  ulceration  had  existed,  though  now 
healed  and  sound.  If  the  teeth  in  the 
child  be  examined,  they  will  be  usually 
found  to  mark  the  characteristics  of  con- 
genital syphilis  ;  and  occasionally  other 
symptoms  of  hereditary  taint  will  present 
themselves,  or  may  be  detected  as  having 
existed.  These  marked  fissures  of  the 
lips  have  been  constantly  observed  to  be 
associated  with  an  inherited  stain. 

Cracks  of  a  severe  character  are  gene- 
rally observed  in  the  under  lip  ;  but  fis- 
sures are  not  at  all  uncommon  in  the 
upper  one.  These  usually  occur  in  chil- 
dren, and  are  mostly  associated  with,  if 
not  always  indicative  of,  a  scrofulous  con- 
stitution ;  enlarged  cervical  lymphatic 
glands  are  constantly  present  in  such 
children.  Such  a  condition  of  lip  is  often 
obstinately  persistent,  and  can  only  be 
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combated  by  such  measures  as  are  advisa- 
ble for  the  improvement  of  the  general 
health.  If  very  painful,  an  occasional 
application  of  a  strong  solution  of  nitrate 
of  silver  will  relieve  the  extreme  sensi- 
bility, for  this  will  be  sometimes  very  dis- 
tressing in  the  movements  of  the  lips  : 
indeed  so  much  so  occasionally,  that  it 
interferes  with  the  ready  and  comfortable 
use  of  the  lip  in  conversation  or  during 
eating. 

Fissures  or  ulcers  of  the  commissures 
of  the  lips,  or  of  their  inner  surfaces, 
should  be  very  carefully  looked  to.  In 
children  they  are  usually  transient,  inno- 
cent, and  associated  with  some  passing 
constitutional  disturbance  ;  or  more  ob- 
stinate, and  grafted  on  a  strumous  habit. 
[Congenital  fissure  of  the  angle  of  the 
mouth,  or  macrostoma,  is  occasionally  met 
with,  and  should  be  treated  by  freshening 

Fig.  358. 


Macrostoma.     (Ashhurst 


the  edges  and  bringing  them  together 
with  hare-lip  pins  or  with  numerous  line 
sutures.]  In  adults,  or  after  the  period 
of  childhood,  such  ulcerations  or  cracks 
about  the  commissures  must  be  regarded 
with  extreme  care  and  some  suspicion, 
under  apparently  the  most  innocent  and 
unsuspicious  circumstances ;  as  a  rule, 
they  are  the  results  of  former  syphilitic 
taint,  and  form  one  of  the  numerous 
varieties  of  secondary  syphilitic  affections  ; 
other  indications,  confirmatory  of  such 
contamination,  will  seldom  be  found  want- 
ing [often  a  pustular  or  pustulo-squa- 
mous  eruption  will  appear  on  the  cheek 
near  the  corner  of  the  mouth,  and  still 
more  frequently  superficial  ulcerations  of 
the  sides  of  the  tongue  or  of  its  under 
surface  near  the  frsenum  will  be  found]  ; 
and  the  condition  of  the  part  will  be  sub- 
servient to  the  treatment  adopted  for  the 
general  condition  of  the  patient. 

A  troublesome,  and  often  a  recurring 
evil,  which  the  practitioner  has  to  combat, 
is  the  tendency,  in  some  persons,  of  in- 
flammation of  the  mucous  membrane  of 
the  mouth  to  run  into  aphthous  ulcers. 
Such  ulcers  sometimes  become  deep,  and 
may  be  some  days  before  they  assume  any 


tendency  to  heal.  They  occur  on  the  side 
of  the  tongue,  on  the  lips,  and  frequently 
on  the  frsenum  of  the  tongue.  They  are 
always  painful,  sometimes  exquisitely  so  ; 
and  their  extreme  tenderness  may  last 
many  days,  though  the  ulcer  itself  be  not 
more  than  the  fiat  surface  of  a  split  pea. 
The  ulcer  is  generally  ashy  on  its  surface, 
as  if  covered  with  a  superficial  slough  of 
mucous  membrane  ;  the  surrounding- 
membrane  is  red,  and  slightly  swollen. 

These  ulcers,  whether  aphthous  or  more 
extensive,  are  generally  attendant  on 
some  constitutional  disturbance.  In  some 
individuals  they  constantly  recur  ;  and  in 
such  persons,  either  some  peculiar  defect 
in  health,  or  perhaps  some  local  climatic 
or  other  influences,  may  be  their  exciting 
cause.  [They  may  be  an  evidence  of  a 
general  cold,  and  in  some  individuals  re- 
sult from  prolonged  exposure  to  the  sun.] 
The  pain  of  the  ulcer  can  be  at  once  re- 
lieved by  touching  the  surface  gently  with 
a  point  of  nitrate  of  silver.  It  is  as  satis- 
factory as  it  is  unaccountable,  to  observe 
how  immediately  the  application  of  this 
caustic  removes  the  often  exquisite  pain 
— pain  which  may  render  the  patient 
almost  unable  to  eat  or  talk.  The  ulcer 
usually  ceases  to  be  felt  after  the  caustic 
is  once  applied,  and  heals  without  further 
trouble  ;  a  second  application  is  rarely 
requisite. 

[No  other  local  means  are  worth  con- 
sidering. The  writer  has  employed  the 
whole  list  of  sedatives,  astringents,  alter- 
atives, etc.,  but  without  the  slightest  ben- 
eficial effect,  either  in  relieving  pain  or  in 
cutting  short  the  disease.  The  only  objec- 
tion to  nitrate  of  silver  when  the  ulcers  are 
upon  the  lip  is  the  transient  disfigurement 
which  it  causes  by  reason  of  the  blackness 
of  the  superficial  slough  formed  by  it.] 

The  constitutional  measures  must  be 
guided  by  the  circumstances  of  the  case, 
as  the  recurring  form  of  ulcer  is  usually 
associated  with  a  delicate  state  of  health. 
Every  attention  must  be  given  to  the  im- 
provement andinvigoration  of  the  system. 
But  medicine  will  frequently  fail  to  pro- 
duce that  which  change  of  air,  soil,  scene, 
and  circumstances  effect  in  a  short  time, 
and  as  frequently  in  an  unexpected  man- 
lier. 

Vascular  growths  of  the  lips,  etc. — The 
tissues  of  the  lips  and  cheeks  are  favorite 
localities  for  the  commencement  of  nsevi, 
or  vascular  growths,  whether  of  arte- 
rial or  venous  constituents.  Such  masses 
are  unsightly  at  best,  and  are  usually 
brought  to  the  notice  of  the  surgeon  at  an 
early  period  for  treatment.  Tne  nature 
of  the  treatment  is  necessarily  various ; 
and  the  variety  in  treatment  is  dependent, 
in  a  measure,  on  the  amount  of  the  dis- 
eased structure.     The  nsevus  may  be  but 
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a  small  red  superficial  patchwork  of  ves- 
sels ;  or  it  may  be  a  large  soft  spongy 
cluster  of  veins,  spreading  over  a  very 
large  section  of  one  side  of  the  face.  The 
small  arterial  bright  vascular  patches  are 
most  common  ;  though  often  a  very  large 
spongy  venous  naevus  on  the  cheek  may 
be  observed  in  very  early  life. 

When  a  small  arterial  namis  occurs  on 
the  margin  of  the  inner  surface  of  either 
lip,  and  is  entirely  superficial,  it  may  be 
disposed  of  in  several  ways  ;  but  the  ap- 
plication of  the  ligature  is  the  most  rapid, 
the  most  certain,  and  not  more  painful 
than  any  other.  [When  seated  on  the 
margin  of  the  lip  they  often  form  projecting 

Fig.  359. 


Arterial  ntevus  of  the  lip. 

pendulous  growths  which  are  very  easily 
treated  in  this  manner  (fig.  359).]  A  needle 
passed  through  the  base,  and  a  fine  liga- 
ture tied  under  the  needle  tightly  round 
the  mass,  rapidly  and  surely  effects  its 
removal.  In  the  course  of  a  few  days  the 
slough  will  have  separated  ;  and  in  a  few 
more,  the  wound,  which  at  first  may  ap- 
pear formidable  after  the  removal  of  the 
slough,  quickly  contracts  and  cicatrizes. 

If  the  diseased  mass  of  vessels  is  larger, 
and  dips  into  the  substance  of  the  lip,  and 
has  not  spread  laterally,  but  involves  more 
in  depth  than  in  breadth,  it  may  become 
a  question  whether  it  would  be  better  to 
cut  out  the  diseased  mass,  as  in  an  opera- 
tion for  cancer  of  the  lip,  or  to  destroy  it  by 
the  repeated  introduction  of  ligatures 
through  its  substance,  tied  tightly,  so  that 
the  mass  be  cut  up  into  several  pieces.  If 
the  mass  involves  the  whole  thickness  of 
the  lip  and  the  corresponding  surfaces  of 
mucous  membrane  and  skin,  and,  though 
extending  towards  the  root  of  the  lip,  does 
not  spread  laterally,  and  can  therefore  be 
readiry  removed  by  incision,  there  are 
reasons  for  such  treatment  being  pre- 
ferred. The  disease  is  at  once  got  rid  of ; 
the  relief  is  effectual ;  the  operation  is 
simple  ;  the  recovery  is  quick ;  and  the 
scar  left  after  union  is  but  slight.  The 
only  precaution  requisite  in  the  perform- 
ance of  such  an  operation  is  to  take  care 
that  the  incisions  are  made  through 
healthy  tissue,  and  beyond  the  diseased 
vessels.  The  margins  of  the  wound  are 
to  be  brought  together,  as  in  the  opera- 
tion for  hare-lip. 

But  rather  than  sacrifice  skin  or  mu- 
cous  membrane,   if    either   or   both  are 


much  implicated,  it  is  far  preferable  to 
have  recourse  to  ligature  :  if  the  disease 
spreads  laterally,  or  extends  in  any  de- 
gree into  the  cheek,  ligature  alone  must 
be  used. 

Under  the  circumstances  of  ligatures 
being  applied  to  such  nasvi  of  the  lips  and 
cheeks,  it  should  always  be  borne  in  mind 
that  scar  must  he  avoided  as  much  as  pos- 
sible, and  mucous  membrane  saved  as 
much  as  can  be.  The  one  is  an  eyesore  ; 
the  loss  of  the  other  is  apt  to  produce  dis- 
tortion of  mouth  and  a  contracted  cavity. 
Therefore,  in  using  a  ligature  for  ncevus 
of  the  face,  it  is  best  to  pass  the  thread 
entirely  subcutaneously,  and  to  tie  it  at 
the  common  point,  where  it  entered  and 
emerged  from  the  skin,  so  that  no  portion 
of  the  latter  be  destroyed.  One  ligature 
may  be  sufficient  in  slight  cases  ;  but  in 
others  several  may  be  requisite  to  com- 
pletely obliterate  and  destroy  the  diseased 
structure.  The  object  to  be  kept  in  view 
in  introducing  the  ligatures,  is  to  effect 
the  entire  division  of  the  diseased  mass  of 
vessels  in  several  directions, — that,  in 
fact,  they  be  cut  into  several  pieces  ;  so 
that  if,  in  the  first  instance,  a  ligature  be 
introduced  round  a  portion  of  the  tumor, 
in  the  second  operation  one  should  be 
passed  across ;  that  each  ligature  should 
act  on  a  fresh  part ;  that  ultimately  the 
original  mass  may  be  divided  into  so 
many  portions  as  will  insure  the  consoli- 
dation of  all  the  diseased  tissue. 

If  the  ligature  be  introduced  on  a 
needle  at  one  point,  and  carried  partly 
round  the  mass  subcutaneously,  and 
brought  out  at  some  distant  point, — 
again  introduced  and  carried  in  or 
through  until  it  reach  the  original  punc- 
ture, and  the  ligature  then  tightly  tied 
at  this  opening, — no  skin  need  be  de- 
stroyed, or  mucous  membrane  cut  or 
damaged.  Each  ligature  should  be  tied 
as  tightly  as  possible.  It  will  soon  cut 
its  way  free.  The  ends  of  the  ligature 
should  not  be  left  too  short ;  otherwise 
they  majr  become  buried  in  the  wound  in 
the  subsequent  swelling  of  the  parts,  and 
probably  would  cause  suppuration  to  a 
greater  extent  than  desirable,  or  even 
occasion  some  difficulty  or  delay,  from 
being  retained  in  the  wound.  The  more 
tightly  the  ligature  is  tied,  the  more  speedy 
will  be  its  release  from  the  tissues  which 
it  grasps. 

Vaccination  should  only  be  tried  in 
very  small  nawi  ;  the  introduction  of 
caustics,  setons,  the  injection  of  perchlo- 
ride  of  iron,  each  have  their  advocates  ; 
but  none  of  these  secure  more  effectual 
obliteration  of  the  naevus  than  the  liga- 
ture :  they  often  fail  to  secure  it  as  rapid- 
ly ;  they  often  setup  more  irritation  than 
is  requisite  for  the  purpose  in  view  ;  they 
sometimes  cause  the  skin  to  slough  ;  and 
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they  are  more  painful  in  adoption,  inas- 
much as,  being  slower  in  action,  their  ap- 
plication must  generally  be  often  repeated 
before  a  satisfactory  result  is  insured. 

[Mr.  Erichsen  reports  a  case,  of  which 
fig.  360  is  a  front  view,  in  which  the 
nsevus  involved  the  entire  upper  lip  and 
had  commenced  to  extend  into  the  nostril. 

Fie.  360. 


Nsevus  of  upper  lip  and  nostril. 

The  integuments  covering  the  growth 
were  exceedingly  thin  and  the  whole  tu- 
mor was  in  the  highest  degree  vascular 
and  active.  Potassa  cum  calce  was  em- 
ployed and  the  tumor  gradually  destroy- 
ed, hemorrhage  being  controlled  by  pres- 
sure.    The  result  was  most  satisfactory.] 

The  galvanic  cautery  has  often  been 
employed  by  the  author  ;  but  after  a  great 
number  of  experiments  in  the  treatment 
of  such  cases,  he  is  satisfied  that  subcu- 
taneous ligature  will  invariably  be  found 
quickest  in  action,  most  effectual  in  re- 
sult, least  objectionable  as  regards  scar, 
and,  so  far,  less  painful  than  any  other 
kind  of  treatment.  This  is  the  case 
whether  a  nsevus  of  the  lip  be  large  or 
small ;  unless  the  case  be  more  suitable 
for  the  knife. 

[There  is  a  peculiar  hypertrophy  of 
the  lip,  which  has  been  described  by 
Prof.  Gross,  and  which  is  usually  met 
with  in  young  persons  of  the  strumous 
diathesis.  It  effects  almost  exclusively 
the  upper  lip,  which  becomes  two  or  three 
times  its  natural  thickness,  is  hard  and 
rigid,  and  sometimes  shows  a  tendency  to 
ulcerate.  The  affection  is  frequently  ac- 
companied by  strumous  manifestations 
in  other  portions  of  the  system,  such 
as  enlarged  tonsils  and  psorophthalmia. 
The  firmness  and  induration  of  the  lip, 
the  absence  of  coexisting  disease  in  the 
gums  and  teeth,  and  the  chronic  nature 
of  the  enlargement,  together  with  the 
scrofulous  appearance  and  condition  of 
the  patient,  will  generally  make  the  diag- 
nosis sufficiently  clear.  ISTo  operation  is 
needed  for  its  relief.  Attention  to  the  se- 
cretions, with  some  alterative  medicine, 
or  a  mild  course  of  mercury  when  other 
means  fail,  will  generally  be  all  the  treat- 
ment required.] 

Cancer  of  the  Up  may  be  said  to  be  con- 
fined to  the  lower  lip,  it  is  so  rare  in  the 
upper :  it  is  certainly  more  frequent  in 
males  than  in  females,  the  proportion 
being  relatively  large  in  the  stronger  sex. 


The  characteristics  of  cancer  affecting 
the  lip  deserve  particular  attention.  As 
a  rule,  we  may  say  it  is  found  to  consist 
of  the  epithelial  variety. 

"  Epithelial  cancer  has  its  primary  seat, 
with  very  rare  exceptions,  in,  or  just  be- 
neath, some  portion  of  the  skin  or  mu- 
cous membrane.  Its  most  frequent  local- 
ity is  the  lower  lip,  at  or  near  the  junction 
of  the  skin  and  mucous  membrane."1 
Commencing  sometimes  as  a  small  warty 
growth  on  the  lip  ;  sometimes  as  if  the 
mucous  membrane  were  excoriated,  with 
the  excoriation  resting  on  an  inflamed 
and  thickened  base  ;  sometimes  as  a  small, 
indolent  tubercle :  the  condition,  which 
does  not  at  first  excite  suspicion,  by  de- 
grees is  seen  to  alter  and  the  growth  to 
increase.  The  wart  grows  in  breadth 
and  thickness  ;  the  excoriation  becomes 
deeper,  and  rougher  on  its  surface  ;  the 
tubercle  peels  and  ulcerates,  scabs  and 
peels  again  ;  until,  sooner  or  later,  the 
persistence  of  the  mass,  or  the  heat  and 
pain  of  the  part,  attracts  the  more  serious 
attention  of  the  patient,  and  he  then 
seeks  for  relief. 

It  is  unnecessary  here  to  enter  upon  the 
question  of  the  pathology  of  cancer,  or  of 
its  cachexia  ;  the  subject  having  already 
been  discussed  in  the  essay  on  Cancer, 
Yol.  I. 

We  pass  on  at  once  to  the  consideration 
of  diagnosis  and  treatment. 

The  diagnosis  of  cancer  of  the  lip  may 
at  first  sight  appear  simple  enough  ;  and 
yet  a  certain  degree  of  caution  must  be 
observed,  ere  an  opinion  be  definitely  ar- 
rived at,  as  to  the  precise  character  of  a 
hardened  sore,  or  of  a  raised  tubercle  of 
the  lower  lip.  It  has  occurred  to  the  au- 
thor, and  no  doubt  to  many  others,  to 
point  out,  that  a  previously  supposed  can- 
cer of  the  lip  was  but  a  chancre  :  a  chan- 
cre of  the  lip  has  been  mistaken  for  the 
more  serious  malignant  sore.  The  sur- 
face under  both  conditions  may  be  super- 
ficially excoriated  ;  the  lip  may  be  thick- 
ened at  the  part  ;  the  sore  may  rest  on  a 
hardened  base  ;  and  there  may  be  the 
additional  suspicious  circumstance  of  at- 
tendant enlarged  glands  in  the  submax- 
illary region.  It  must,  however,  be  borne 
in  mind,  that  cancer  of  the  lip  is  some- 
what slow  in  its  progress  ;  that  the  cervi- 
cal glands  do  not  usually  indicate  the 
more  grave  implication  of  the  constitu- 
tion at  an  early  period  ;  whereas  in  chan- 
cre the  glandular  enlargement  would  be 
apparent  in  six  or  eight  weeks,  at  the 
latest,  from  the  first  appearance  of  the 
sore  ;  and  probably,  if  no  specific  treat- 
ment have  been  adopted,  other  evidences 
of  secondary  symptoms,  such  as  eruption, 

1  Paget' s  Surgical  Pathology,  vol.  ii.,  p. 
412. 
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sore-throat,  etc.,  would  be  manifest  with- 
in six  weeks  of  the  first  infection.  As  a 
mistake  in  diagnosis  between  cancer  and 
chancre  of  the  lip  has  often  been  known 
to  occur,  a  few  remarks,  in  passing,  on 
that  subject  will  probably  not  be  thrown 
away. 

Cancer  of  the  lip  is  a  disease  of  advanc- 
ing, if  not  of  advanced  life  ;  but  man  is 
often  depraved,  and  experience  teaches  us 
that  age  need  not  be  taken  as  a  bar  to  the 
occurrence  of  a  chancre  of  the  lip. 

A  gentleman  past  the  meridian  of  life,  on 
whose  head  time  had  showered  more  than  a 
few  snowfiakes,  applied  to  the  author  with  a 
condition  of  lip  which  had  excited  suspicions 
as  to  its  cancerous  character.  The  appear- 
ance of  the  sore  itself  was  extremely  decep- 
tive ;  scattered  and  isolated  glands,  slightly 
enlarged,  and  hard,  were  to  be  felt  in  the 
submaxillary  regions  ;  and  his  position  and 
circumstances  in  life  rendered  it  most  im- 
probable that  a  chancre  could  have  been  con- 
tracted on  such  a  part.  This  sore  was  found 
to  be  accompanied  by  a  commencing  faint 
lichenous  eruption.  The  patient  was  put 
under  a  mild  course  of  mercury,  and  rapidly 
recovered  ;  the  hardness  at  the  base  of  the 
sore  entirely  disappeared. 

The  characteristics  of  the  two  affections 
may  thus  be  summed  up  :  chancre  of  the 
lip  may  occur  at  any  period  of  life,  and  is 
as  often  seen  on  the  upper  as  the  lower 
lip.  Youth  is  the  most  probable  period 
of  the  infection ;  and,  we  say  with  re- 
gret, it  is  most  frequently  observed  in 
women  :  it  sooner  or  later  forms  a  super- 
ficial sore,  raised  on  a  base  of  an  almost 
cartilaginous  consistence  :  the  surface  ap- 
pears more  like  an  excoriation  than  an 
ulcer  ;  or  the  surface  may  have  cicatrized 
and  the  hard  base  remain.  The  glands 
of  the  submaxillary  spaces  enlarge  at  an 
early  period,  some  six  or  eight  wreeks  after 
the  sore  commences ;  and  though  hard, 
small,  and  scattered  usually,  they  some- 
times attain  a  large  size.  In  one  instance 
which  came  under  the  author's  notice, 
the  glands  on  the  right  side  were  very 
much  enlarged,  and  on  the  inside  of  the 
right  half  of  the  lower  lip  was  a  large  hard 
mass  of  cicatrix,  the  original  sore  of  which 
had  entirely  healed  some  weeks  previous- 
ly. Secondary  symptoms  will  sooner  or 
later  appear,  unless  early  treatment  be 
adopted. 

Cancer  of  the  lip  is  a  disease  of  advanced 
life  ;  affects  the  lower  lip  mostly  ;  is  most 
frequent  in  men ;  does  not  progress  uni- 
formly, and  usually  slowly,  does  not  im- 
plicate the  absorbents  at  so  early  a  period 
as  chancre ;  does  never  thoroughly  heal 
up  and  cicatrize  like  chancre.  The  dis- 
ease is  usually  of  the  epithelial  variety  of 
cancer,  and  varies  a  good  deal  in  its 
method  of  commencement,  in  its  progress, 
its  growth,  and  its  appearance  ;  while  the 


characteristics  of  chancre  are  uniform  in 
most  persons.  Cancer  always  contami- 
nates the  absorbents,  if  allowed  to  run  its 
course  unchecked  ;  ultimately  it  destroys, 
locally,  all  tissues  in  contact  with  its  sur- 
face ;  the  whole  lip  may  be  affected  ;  large 
cancerous  masses  exist,  at  the  same  time, 
from  the  symphysis  to  the  clavicle  ;  and 
death  ultimately  follows. 

The  treatment  of  cancer  of  the  lip  usu- 
ally resolves  itself  into  removal  by  knife, 
or  destruction  by  caustic.  In  the  opinion 
of  the  author,  it  should  entirely  resolve 
itself  into  that  of  the  knife  ;  and  the  ear- 
lier such  treatment  is  adopted,  the  better 
the  prospect  of  prolonging  life. 

The  surgeon  having  decided  to  remove 
a  cancer  of  the  lip  with  the  knife,  the  pa- 
tient should  be  seated  in  front,  with  his 
head  steadily  supported  by  an  assistant ; 
or  he  may  lie  on  a  sofa.  If  the  disease 
occupy  but  a  small  portion  of  the  lip,  the 
mass  may  be  removed  entirely  by  a  V- 
shaped  cut  through  the  health}^  structure. 
The  lip  may  be  transfixed  with  a  thin 
straight  knife,  and  then  cut  upwards  on 
either  side  of  the  diseased  tissue  ;  an  as- 
sistant should  hold  the  flaps  as  they  are 
liberated  from  the  diseased  part.  The 
flaps  are  to  be  brought  together  with  pins 
and  the  twisted  suture,  or  by  sutures 
alone  ;  care  being  taken  that  the  margins 
of  the  prolabium.  or  mucous  edge,  be  ac- 
curately adjusted.  One,  two,  or  three 
pins  may  be  requisite ;  some  surgeons 
prefer  sutures  without  the  aid  of  pins ; 
and  silver  sutures  answer  the  purpose 
very  satisfactorily.  If  pins  be  used,  as 
soon  as  they  are  fixed  by  suture,  the 
sharp  points  should  be  cut  off,  and  the 
remaining  ends  so  protected  that  they 
be  not  readily  caught  by  the  dress,  etc., 
of  persons  in  attendance,  otherwise  the 
patient  runs  the  risk  of  being  accidentally 
very  much  hurt,  for  want  of  a  little  fore- 
sight. In  all  these  operations  the  pins  or 
sutures  should  be  removed  at  the  end  of 
forty-eight  hours  at  the  latest,  and  the 
wound  supported  by  adhesive  plaster. 

If  a  large  surface  of  the  lip  be  affected, 
and  the  disease  be  superficial,  it  may  be 
readily  removed  by  a  semicircular  sweep 
of  the  knife,  or  a  cut  with  a  pair  of  curved 
scissors  ;  in  either  case  the  opposed  edges 
of  skin  and  mucous  membrane  should  be 
brought  together  with  sutures.  In  the 
incisions  through  the  lip,  the  labial  ar- 
teries bleed  freely.  With  the  aid  of  the 
pins  and  twisted  suture  the  hemorrhage 
is  readily  and  effectually  checked ;  with 
the  semicircular  incision  a  ligature  or  two 
may  be  requisite. 

It  will  save  some  little  inconvenience, 
and  also  pain,  to  have  the  sutures  well 
oiled  before  they  are  twisted  round  the 
pins  :  by  using  this  precaution,  it  will  be 
easy  to  remove  the  sutures  subsequently, 
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as  they  are  readily  detached  from  the 
pins  ;  when  not  oiled,  they  adhere  to  the 
pins  and  to  the  skin,  and  always  occasion 
pain  when  removed. 

The  use  of  caustics,  in  eases  of  epithe- 
lial or  other  cancers  of  the  lip,  is  but 
waste  of  time,  and  an  unnecessary  inflic- 
tion of  suffering  ;  provided  the  disease  be 
not  too  far  advanced  for  removal  by  the 
scalpel.  The  knife  should  always  be  used 
when  practicable  ;  caustic,  only  when  the 
disease  is  too  far  advanced  for  removal  by 
the  knife.  But  even  then  it  is  doubtful 
whether  any  application  of  caustic,  by  re- 
tarding growth  or  destroying  material, 
compensates  for  the  pain,  often  exquisite 
suffering,  which  is  inflicted  by  its  use.  It 
is  a  question  worthy  of  consideration, 
whether  caustics  of  any  kind  act  benefici- 
ally in  any  cancerous  affections.  If  caus- 
tic be  decided  on,  the  most  efficient  is 
the  chloride  of  zinc,  applied  in  the  form 
of  a  paste. 

The  advantages  of  operating  early  can 
only  be  appreciated  when  compared  with 
the  more  rapid  results  of  a  case  which  is 
allowed  to  run  its  course  unmolested.  But 
under  the  most  fiivorable  circumstances, 
we  can  only  expect  the  operation  of  re- 
moval to  relieve  for  a  time  ;  the  disease 
usually  returns,  and  generally  shows  it- 
self in  the  glands  of  the  submaxillary  re- 
gion. These  in  time  increase  to  a  great 
size  ;  the  skin  over  them  ulcerates  and 
sloughs  ;  an  ulcerated  and  fungoid  surface 
discharges  profusely,  and  often  bleeds 
largely :  and  life  is  thus  drained  away. 
We  cannot  here  more  fully  discuss  the 
advantages  of  the  removal  of  cancerous 
affections  of  the  lip ;  but  as  such  affec- 
tions are  not  ultimately  amenable  to  any 
treatment,  nor  the  disease  ever  eradicated 
by  topical  remedies,  their  entire  removal 
offers  the  speediest  prospect  of  present  re- 
lief ;  and  though  such  a  measure  should 
be  adopted  as  soon  as  the  disease  is  de- 
cided to  be  cancer,  the  remedy  is  at  best 
but  a  choice  of  evils,  and  must  never  be 
held  out  as  one  of  radical  benefit. 

Cysts  of  the  lip  are  not  infrequent.  They 
are  generally  observed  near  the  free  bor- 
der, or  inner  surface,  usually  of  the 
lower  lip.  They  sometimes  increase  to 
an  inconvenient  size.  On  the  margin  of 
the  lip  they  seldom  project  beyond  the 
mucous  membrane ;  the  skin  is  usually 
free.  They  are  generally  well  raised  from 
the  surface  ;  covered  by  very  thin  mem- 
brane ;  usually  transparent,  but  occasion- 
ally somewhat  discolored  and  of  a  venous 
hue,  as  if  veins  traversed  or  opened  into 
a  cavity.1  They  contain  either  viscid  clear 
mucus,    much   like   the   contents  of   the 

*x  "Cysts    formed   of    dilated    portions    of 
bloodvessels  shut  off  from  the  main  stream." — 
Paget,  op.  cit.,  vol.  ii.,  p.  27. 
vol.  ii.— 34 


cysts  termed  ranulre ;  or  sometimes  a 
darkish  fluid  of  thick  consistence.  They 
are  generally  single,  though  their  surface 
and  shape  may  be  irregular.  They  sel- 
dom grow  large  ;  though  this  may  be  the 
result  of  locality,  as  the  surgeon  is  usu- 
ally required  to  remedy  the  evil  before  it 
occasions  much  inconvenience,  or  becomes 
unsightly. 

Such  cysts  are  usually  innocent  in  their 
character  ;  do  not  recur  in  the  part  when 
effectually  treated  ;  nor  are  they  congeni- 
tal, unless  of  that  variety  alluded  to  as 
connected  with  bloodvessels.  These  cysts 
are  often  not  larger  than  small  peas,  or 
from  that  to  the  size  of  a  small  walnut ; 
painless  ;  indifferent  to  being  handled  ; 
and  only  inconvenient  from  size  or  disfig- 
urement. They  occasionally  remain  sta- 
tionary for  life ;  and  are  then  usually 
small  in  size,  and  frequently  discolored  ; 
the  more  transparent  ones  have  the  great- 
est tendency  to  increase,  as  if  dependent 
on  the  secretion  of  a  gland,  which  prob- 
ably, having  had  its  duct  obstructed,  has 
given  rise  to  the  formation  of  the  C}'st. 

The  treatment  to  be  adopted  in  such 
cases  is  very  simple,  and  usually  satisfac- 
tory. The  cyst  should  be  freely  divided, 
and  its  contents  allowed  to  escape  ;  when 
entirely  emptied,  it  is  best  to  wipe  out  the 
cyst  with  dry  lint,  and  then  freely  apply 
strong  nitric  acid  to  the  whole  surface  of 
the  lining  membrane.  Though  the  treat- 
ment be  rather  sharp  for  the  moment,  the 
pain  soon  subsides,  and  the  patient  is  then 
able  to  eat  and  talk  as  usual.  No  surgeon 
should  be  satisfied  with  simply  puncturing 
such  cysts ;  a  puncture,  or  even  a  small 
incision,  will  frequently  close  before  the 
cyst  is  obliterated  ;  and  in  a  few  days  it 
becomes  as  large  as  it  was  originally. 
Even  after  the  application  of  nitric  acid, 
unless  the  opening  be  free,  and  care  taken 
to  keep  it  so,  until  the  cyst  be  entirely  de- 
stroyed, the  accumulation  of  fluid  is  very 
apt  to  recur.  It  is  a  good  precaution  to 
touch  the  edges  of  the  opening  with  nitric 
acid  for  a  few  days  consecutively,  to  en- 
sure its  not  closing  until  suppuration  be 
fully  established,  so  that  the  cyst  be  ob- 
literated. [A  seton  is  very  effectual  and 
almost  painless.]  Occasionally  a  cyst  in 
the  lip  is  complicated  with  some  solid 
growth.  Such  growths  are  usually  some- 
what of  a  granular  nature,'  and  very  fa- 
vorable for  removal.  These  tumors  are 
not  common.  They  resemble,  to  some 
extent,  the  mammary  glandular  tumors  in 
consistence  and  character  ;  or  "  they  may 
appear  intermediate  between  the  forego- 
ing and  those  tumors  which  are  found 
over,  or  near,  the  parotid  gland,  and  con- 

1  For  a  specimen,  see  Museum  of  St. 
George's  Hospital  ;  referred  to  also  by  Paget, 
vol.  ii.,  p.  73. 
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sist  of  mixed  granular  and  cartilaginous 
tissue."1 

Mr.  Paget  refers  to  a  case  removed  by  him- 
self from  the  upper  lip  of  a  man  ;  and  de- 
scribes a  second  case,  which  occurred  under 
Mr.  Lloyd's  care,  in  a  man  who  had  a  tumor 
in  his  upper  lip  for  twelve  years,  when  it  was 
removed.  "The  tumor  was  firm,  slightly 
lobed,  yellowish-white,  smooth.  In  general 
aspect  it  resembled  the  mixed  tumors  over 
the  parotid  ;  but  its  minute  structure  pre- 
sented as  perfect  an  imitation  of  lobulated  or 
acinous  gland-structure  as  any  mammary 
gland. "2 

Cysts  of  the  mouth  may  be  congenital, 
or  the  result  of  obstructed  ducts  ;  rahulse  ; 
or  possibly  bursse  between  the  muscles  of 
the  tongue. 

Congenital  c}rsts  of  the  mouth  are  not 
frequent,  though  they  occur  sufficiently 
often  to  be  familiar  enough  to  surgeons. 
Mr.  Csesar  Hawkins  long  ago  drew  atten- 
tion to  their  real  character.  Usually  such 
cysts  are  single,  and  may  increase  to  a 
large  size  ;  or  they  may  be  multilocular 
and  numerous,  and  occupy  a  considerable 
portion  of  the  floor  of  the  mouth. 
Whether  single  or  compound,  they  will 
usually  be  found  between  the  lower  jaw 
and  the  tongue  ;  if  large,  pressing  the 
floor  of  the  mouth  forwards  and  upwards, 
and  the  submaxillary  soft  tissues  outwards 
and  downwards. 

An  infant  three  weeks  old  was  sent  to  the 
author  by  Mr.  Frank  Buckland,  then  assist- 
ant surgeon  of  the  Second  Life  Guards. 
The  mother  found  that  the  child  suckled  with 
increasing  difficulty  during  the  last  few  days, 
in  consequence  of  a  swelling  on  both  sides 
of  the  floor  of  the  mouth,  which  was  pushing 
up  the  tongue,  and  had  much  widened  the 
lower  jaw.  It  had  also  encroached  backwards 
so  as  to  press  somewhat  on  the  larynx  and 
pharynx ;  respiration  was  somewhat  impe- 
ded ;  deglutition  was  slow  and  difficult. 
Under  the  tongue  and  on  both  sides  of  the 
mouth  there  projected  a  lobulated  irregular 
cystic  mass  ;  some  portions  of  which,  espe- 
cially on  the  left  side,  were  so  prominent, 
that  the  tongue  was  pushed  upwards  by  it, 
and  the  tumor  bulged  out  between  the  tongue 
and  the  lower  jaw,  to  such  an  extent  that 
the  infant  could  not  close  its  lips.  An  irregu- 
lar lobulated  swelling  projected  on  each  side 
of  the  throat,  immediately  below  the  lower 
jaw. 

The  cysts  projecting  between  the  tongue 
and  lower  jaw  were  thin  and  pellucid,  the 
membrane  covering  them  pale-colored,  and 
free  of  vessels  on  its  surface. 

A  seton  passed  through  a  cyst  on  the  left 
side  soon  allowed  it  to  collapse  ;  a  thin  purely 
transparent  fluid  oozed  out  through  the  punc- 
tures.    On   other   days  other   threads   were 


1  Paget,  vol.  ii.,  p.  262. 

2  lb.,  p.  263. 


passed  through  some  of  the  more  prominent 
cysts,  while  some  were  punctured.  The  par- 
tial reduction  of  the  sublingual  swelling 
enabled  the  infant  to  partake  more  freely  of 
food,  and  for  some  days  a  slight  improvement 
was  observed  in  his  condition.  This  was  but 
transient  ;  evidently  other  and  deeper  cysts 
became  larger  ;  gradual  increase  of  dyspha- 
gia and  dyspnoea  supervened  ;  and  the  infant 
died,  greatly  emaciated,  the  sixth  week  after 
its  first  visit  to  the  hospital. 

On  examination,  it  was  found  that  this 
cystic  formation  involved  all  the  tissues  be- 
tween the  mucous  membrane  of  the  floor  of 
the  mouth  and  the  skin  covering  the  sub- 
maxillary region  ;  so  that  not  only  did  the 
mass  of  cysts  (it  might  be  termed  a  multi- 
locular cystic  tumor)  project  upwards  in  the 
mouth,  but  downwards  on  both  sides,  in  the 
submaxillary  spaces.  On  a  section  of  the 
tongue,  the  whole  muscular  structure  was 
seen  studded  with  cysts  ;  small  and  millet- 
like in  some  parts,  rather  larger  in  others  ; 
some  single,  others  multilocular.  The  larger 
ones  were  generally  multilocular,  with  bands 
running  across  and  around  their  walls.1 

Other  forms  or  characters  of  cysts  are 
occasionally  observed  in  the  mouth,  some- 
times between  the  gum  and  the  cheek. 

Mr.  Paget  describes  a  case  of  this  nature, 
which  occurred  in  a  woman,  in  whom  a  soft 
elastic  swelling  pushed  out  the  thin  mucous 
membrane  of  the  upper  jaw,  producing  ex- 
ternally an  appearance  somewhat  similar,  at 
first  sight,  to  dis'tension  of  the  antrum.  An 
incision  into  the  cyst  allowed  the  escape  of 
nearly  an  ounce  of  turbid  brownish  fluid, 
containing  crystals  of  cholesterine. 

Cysts  connected  with  defective  develop- 
ment of  teeth,  "  dentigerous  cysts,"  usu- 
ally confined  to  the  alveolar  regions  of  the 
maxillse,  are  not  uncommon.  Their  his- 
tory and  treatment  are  related  by  Mr. 
Salter,  and  will  be  found  in  the  next 
essa5^. 

[Occasionally  an  acute  semi-fluctuating 
tumor  will  be  found  on  the  floor  of  the 
mouthy  not  apparently  dependent  upon 
any  of  the  usual  obstructive  causes.  This 
is  the  sub-glossitis  of  Earlhouse  ;  it  is  a 
condition  of  local  anasarca  which  com- 
monly results  from  some  irritative  condi- 
tion in  the  neighborhood,  and  disappears 
with  the  removal  of  its  cause.] 

Obstructions  of  mucous  follicles  occa- 
sionally give  rise  to  the  formation  of 
mucous  cysts,  already  spoken  of;  the 
obstruction  of  the  submaxillary  or  sub- 
lingual ducts  may  be  productive  of  the 
C}'sts  termed  "ranulse. " 

[Ranulse  are  always  retention-cj^sts,  but 
vary  greatly  in  size  and  consistence. 
When  the  tumor  is  of  recent  formation 
the  contents  are  watery  ;   later  they  will 

1  The  preparation  is  in  St.  George's  Hos- 
pital Museum. 
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be  found  more  consistent,  inspissation  re- 
sulting from  partial  absorption,  and  in 
still  older  tumors  the  contents  may  be 
entirely  solid,  consisting  of  material  ex- 
actly like  salivary  calculus  or  tartar.  The 
symptoms  produced  by  a  ranula  are  those 
due  to  its  size  and  pressure  on  surround- 
ing parts  ;  in  neglected  cases  of  long  stand- 
ing, teeth  having  been  forced  from  their 
sockets  or  necrosis  of  the  inferior  maxilla 
having  been  caused.     The  absence  of  the 

Fig.  361. 


Ramula ;  a  seton  tied  in  the  tumor. 

salivary  secretion  seems  to  have  no  preju- 
dicial influence  on  the  function  of  diges- 
tion. Ranula  is  very  rare  in  new-born  chil- 
dren. At  the  foundling  hospital  in  Mos- 
cow, during  the  last  seven  years  only  four 
cases  have  been  observed  in  about  eighty 
thousand  children.  The  treatment  con- 
sists in  the  excision  of  a  portion  of  the 
cj'st-wall  and  cauterization  of  the  edges 
of  the  wound,  or  in  the  introduction  of  a 
seton.] 

Again,  congenital  sebaceous  cysts  are 
occasionally  found  among  the  tissues  of 
the  floor  of  the  mouth. 

A  young  woman  was  admitted  into  St. 
George's  Hospital,  under  Mr.  Hewett's  care, 
with  a  considerable  swelling  on  the  right  side 
of  her  mouth  and  neck.  The  swelling  bulged 
into  the  mouth  ;  had  displaced  the  tongue  to 
the  opposite  side  ;  and  protruded  downwards 
in  the  submaxillary  region.  The  swelling 
was  painless,  but  inconvenient  from  its  size  ; 
it  had  been  many  years  forming,  and  it  was 
doubtful  whether  it  was  congenital  or  not. 
A  free  incision  through  the  portion  projecting 
into  the  mouth,  allowed  the  escape  of  a  large 
quantity  of  a  thickish  yellow  fluid  most 
offensive  and  putrid  in  smell,  similar  to  the 
contents  of  a  suppurating  sebaceous  cyst. 
By  degrees  the  cavity  contracted  and  closed. 

This  patient  returned  to  the  hospital  about 
three  years  afterwards.  The  cyst  had  again 
filled,   and  projected  a  good  deal   below  the 


lower  jaw.  It  was  now  opened  by  the  author, 
in  the  neck,  through  the  skin,  below  the 
lower  maxillary  bone  ;  and  a  large  quantity 
of  offensive  sebaceous-looking  fluid  was 
evacuated  ;  a  seton  was  then  passed  through 
the  cyst,  and  retained  several  days,  until  the 
cavity  had  become  perfectly  contracted.  The 
opening  soon  closed,  and  as  far  as  could  be 
ascertained,  the  cyst  appeared  to  have  been 
obliterated.  The  patient  hasjnot  again  shown 
herself ;  but  promised  to  do  so  on  the  slightest 
recurrence  of  the  swelling. 

The  diagnosis  of  cysts  of  the  mouth  is 
not  often  complicated :  usually,  fluctua- 
tion is  very  evident ;  as  frequently,  the 
surface  of  a  portion  of  the  cyst  projects 
into  and  on  one  side  of  the  mouth,  so  that 
it  may  be  seen  covered  only  by  mucous 
membrane ;  the  walls  are  thin  and  pellu- 
cid ;  the  contents  visibly  transparent,  or 
slightly  tinged  from  some  accidental  cir- 
cumstance or  individual  peculiarity. 

In  other  cases  these  cysts  present  more 
obscure  conditions :  they  may  lie  deep 
among  the  muscles  of  the  floor ;  or  may 
press  backwards  and  interfere  with  the 
movements  of  the  larynx  or  pharynx  :  or 
a  sanguineous  tumor  may  be  mistaken 
for  a  cyst,  though  sanguineous  tumors 
are  exceedingly  rare  in  these  parts. 

Such  serous  and  mucous  cysts  as  we 
have  referred  to,  may  be  treated  without 
hesitation,  and  without  much  danger.  If 
very  large,  it  may  be  as  well  to  draw  off 
a  portion  of  the  fluid,  in  the  first  instance; 
and  subsequently  to  have  recourse  to  setons 
or  to  injections  of  iodine.  But  as  in  any 
operation  in  the  region  of  the  mouth  and 
neck,  oedema  may  occur  about  the  root  of 
the  tongue  and  the  fauces,  and  interfere 
Avith  deglutition  or  respiration,  it  is  better 
to  select  the  less  irritating  and  most  sim3 
pie  treatment,  before  proceeding  to  the 
more  heroic. 

In  the  treatment  of  mucous  cysts  of  the 
mouth,  a  seton,  or  injection  of  iodine, 
will  often  be  found  inefficient ;  the  cyst 
may  fill  again  in  a  short  time.  If  a  por- 
tion of  the  cyst  be  cut  away,  the  contents 
allowed  to  escape,  and  nitric  acid  applied 
freely  to  the  interior,  the  treatment  will 
generally  be  found  successful.  Some  of 
the  small,  isolated,  mucous  cysts,  situated 
immediately  under  the  mucous  mem- 
brane, may  be  readily  removed  by  the 
knife  ;  but  the  attempt  to  remove  a  large 
and  more  deeply-seated  cyst  is  hazardous 
and  unnecessary.  Sir  W.  Fergusson  re- 
lates a  case  which  illustrates  the  diffi- 
culties a  surgeon  may  encounter  in  such 
a  proceeding,  and  the  danger  the  patient 
may  undergo.1 

VVe  would  strongly  dissuade  from  the  at- 
tempt to  remove  a  large  cyst  in  the  region 
of  the  mouth  ;  not  only  are  there  consid- 

1  Fergusson's  Practical  Surgery,  p.  599. 
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erable  obstacles  to  the  entire  removal  of 
the  cyst  from  its  bed,  but  the  operation 
must  necessarily  be  a  tedious  one,  and 
there  would  be  risk  of  great  loss  of  blood. 
By  laying  the  cyst  freely  open,  in  all  pro- 
bability it  will  close  up  from  the  bottom, 
or,  at  any  rate,  become  so  much  dimin- 
ished, tbat  ultimately  a  series  of  punc- 
tures or  openings,  a  seton,  or  injection  of 
iodine,  will  effect  its  obliteration.  A  silver 
wire  may  be  used  as  a  seton,  if  the  cyst 
project  more  towards  the  integuments 
tban  the  mouth,  and  the  contents,  by 
tapping,  are  proved  to  be  clear  and  thin  ; 
but  if  opaque,  dark-colored,  thick,  or  pu- 
rulent, a  free  incision  is  the  safest,  the 
most  effectual,  and  the  least  tedious  treat- 
ment to  adopt. 

A  large  cyst  opened  by  incision  in  the 
mouth,  and  found  to  contain  purulent 
fluid,  may  not  contract  very  rapidly,  in 
consequence  of  matter  bagging  down- 
wards in  the  neck,  in  the  lower  part  of 
tbe  sac.  Under  such  circumstances,  a 
small  opening  may  be  made  under  the 
jaw.  But  as  a  scar  in  the  neck,  espe- 
cially in  women,  is  always  objectionable, 
such  an  opening  had  better  be  avoided 
unless  absolutely  requisite. 

By  far  the  greater  number  of  tbe  differ- 
ent varieties  of  cystic  formations  (inde- 
pendent of  bone)  will  be  found  on  the 
inner  surface  of  tbe  lips,  the  surface  of 
the  gums,  or  on  the  floor  of  the  mouth ; 
and  the  treatment  above  described  may 
be  followed  accordingly,  care  being  taken 
to  ascertain  first  the  character  of  the  fluid 
•contained ;  for  should  the  contents  be 
blood,  the  treatment  should  be  different 
to  that  described. 

Sanguineous  cysts  about  the  mouth  are 
,rare.  When  present,  they  are  usually 
seen  on  the  lips,  near  their  free  border. 
Instead  of  free  incision,  when  deeper 
seated  they  should  be  treated  with  setons 
or  ligatures  ;  when  superficial  and  acces- 
sible, they  may  be  dissected  out,  or  in- 
cluded in  a  ligature,  like  a  nsevus. 

To  sum  up  the  evidence  on  the  history 
of  mucous   or  serous  cystic  affections   of 
the  mouth,  we  find  that,  in  early  life,  they 
occur  either  singly  or  in  clusters  ;  are  gen- 
erally  of  a  congenital  nature  ;  and   are 
found  most  commonly  on  the  floor  of  the 
mouth,  or,  in  after  life,  on  the  surface  of 
the  gums.     "Venous  or  sanguineous  cysts 
are  generally  observed  in  the  lips  and  on 
their  inner  surface  ;  are  usually  congeni- 
tal,   and    frequently  stationary  ;  in    this  I 
they   differ  from  other  cysts.     Sebaceous  i 
cysts,   containing  sometimes    a    mixture 
of    epithelial,    thick,    white,    and    often  ! 
putrid    matter ;    hair  growing  from  the  ! 
lining  membrane  (which  partakes  of  the  ! 
character  of  cuticle);  or  loose  hairs  ;  bone  j 
or  teeth — these  have  no  peculiar  affection  ! 
for  locality,  are  most  capricious  in  their  , 


selection  of  spots  for  habitation,  and  may 
be  found  in  any  part  of  the  mouth  or  its 
immediate  neighborhood.  They  are  usu- 
ally round,  small,  and,  if  immediately 
under  the  mucous  membrane,  appear  like 
a  white  marble  embedded  in  the  areolar 
tissue.  Their  inclination  is  to  grow 
slowly ;  so  slowly  in  some  instances,  that 
years  may  elapse  before  their  presence 
occasions  inconvenience.  These  may  all 
be  of  the  congenital  variety.  Mucous 
cysts,  ranulae,  cysts  of  the  lips  connected 
with  portions  of  solid  or  glandular  growth, 
some  serous  cysts,  and  those  generally 
single,  will  be  found  to  commence  after 
birth,  and  at  different  ages.  They  usu- 
ally occur  before  very  advanced  life. 

Solid  growths  of  the  lips  and  mouth,  of 
a  non-malignant,  i.  e.,  non-cancerous 
character,  are  not  of  many  kinds,  nor  do 
they  frequently  occur.  Labial  glandular 
tumors  have  already  been  referred  to. 
Occasionally  a  fatty  tumor  grows  among 
the  muscles  of  the  tongue,  or  about  the 
floor  of  the  mouth.  The  diagnosis  is  usu- 
ally simple,  though  when  deep-seated  it 
may  puzzle  the  surgeon,  until  he  cuts 
down  upon  the  growth.  Its  tendency 
is  generally  to  protrude  towards  the  skin, 
rather  than  towards  the  mouth  ;  the  con- 
stant movements  of  the  tongue  being 
usually  sufficient  to  direct  the  mass  towards 
the  least  resistant  surface. 

A  fatty  tumor  need  only  be  removed 
when  of  an  inconvenient  size.  A  free  in- 
cision over  its  surface,  below  the  jaw,  will 
generally  allow  of  its  being  readily  dis- 
sected or  dragged  out. 

The  author  removed  one  for  a  lady,  forty 
years  of  age,  who  had  been-  aware  for  some 
years  of  its  existence,  under  the  tongue  and 
jaw,  on  the  left  side.  On  cutting  freely 
down  upon  it,  the  lobes  of  fat  were  found  to 
dip  deeply  into  the  floor  of  the  month,  round 
the  mylo-hyoid  muscle  ;  but  the  whole  was 
readily  removed. 

The  chief  danger  attendant  on  such  an 
operation  is  extension  of  inflammation 
and  suppuration  to  the  intermuscular 
tissue  about  the  root  of  the  neck.  The 
lady  alluded  to,  had  for  some  days  con- 
siderable pain  and  difficulty  in  swallow- 
ing, but  ultimately  recovered. 

A  solid  mass  is  sometimes  observed  in 
the  floor  of  the  mouth,  of  a  calcareous 
consistence.  Such  a  mass  is  often  con- 
tained in  one  of  the  salivary  ducts  ;  it  is 
but  a  salivary  calculus.  Occasionally, 
from  neglect  or  indifference,  one  has  been 
known  to  acquire  a  size  which  would  be 
usually  considered  an  intolerable  nuisance 
and  a  source  of  constant  disturbance  to 
the  patient's  comfort.  It  can  be  readily 
removed  by  a  slight  incision  over  it 
through  the  mucous  membrane. 

The   condition,   in    infants,   known   as 
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"tongue-tie"  has   been  spoken  of  in  the 
essay  on  Diseases  of  the  Tongue. 


Tumors  of  the  Jaws,  and  the  Ope- 
rations FOR  THEIR  KEMOVAL. 

There  are  few  points  in  Surgery  which 
require  more  careful  consideration,  in 
order  to  arrive  at  a  correct  diagnosis,  than 
the  variety  of  tumors  which  affect  the 
upper  and  lower  maxillary  bones.  We 
propose  to  consider  these  tumors  in  the 
following  order,  viz: — 

1.  Cartilaginous.        6.  Vascular. 

2.  Cystic.  7.  Mucous,    or 

3.  Fibrous.  Myxoma. 

4.  Myeloid.  8.  Cancerous. 

5.  Osseous. 

The  operations  for  the  removal  of 
tumors  of  the  jaw  will  form  the  subject 
of  subsequent  consideration. 

Cartilaginous  tumors  of  the  bones  of  the 
face  are  rare,  and  the  upper  and  lower 
maxilla?  may  be  said  to  be  almost  free  from 
their  attacks.  [In  450  cases  of  diseases  of 
the  jaws,  Heyfelder  has  found  8  cases  of 
enchondroma.] 

Mr.  Paget  alludes  to  but  one  well-known 
case,  which  occurred  in  the  upper  jaw  of  a 
patient  in  Guy's  Hospital.  Mr.  Beaumont, 
Professor  of  Surgery  in  the  University  of 
Toronto,  has  recorded  an  interesting  case  in 
the  Royal  Med.  and  Chir.  Transactions,1  which 
occurred  in  a  boy  seven  years  of  age,  affected 
the  lower  jaw,  and  was  successfully  removed. 

In  the  Museum  of  the  College  of  Surgeons 
is  a  wonderful  specimen  of  one  of  these  tumors, 
which  implicates  the  greater  portion  of  the 
lower  jaw  ;  it  had  been  some  eight  years 
growing,  and  when  the  patient  died,  exhaust- 
ed by  its  ravages,  it  measured  two  feet  in  cir- 
cumference.2 

The  symptoms  and  prognosis  of  enchon- 
droma are  the  same,  when  it  affects  either 
of  the  jaw-bones,  as  in  other  parts  of  the 
body.  [The  diagnosis  is  necessarily  un- 
certain, the  only  valuable  points  being  the 
irregularly  lobed  appearance  of  the  growth, 
and  its  density,  which  is  intermediate  be- 
tween that  of  fibromata  and  that  of  osteo- 
mata.  They  occasionally  develop  after 
injury,  are  of  slow  growth,  and  are  chiefly 
peculiar  to  young  persons,  though  not  at 
all  limited  to  them.]  These  tumors  of 
the  jaws  may  be  removed  with  much  con- 
fidence of  relief.  The  operation  cannot 
be  too  early  decided  on  ;  delay  may  be  so 
far  dangerous,  that  a  very  rapid  growth, 
by  a  short  postponement,  may  really  make 
the  operation  very  severe  and  extremely 
hazardous. 

1  Vol.  xxxiii.,  p.  243. 

e  Museum  Catalogue,  No.  1034. 


In  the  removal  of  the  smallest  cartilagi- 
nous tumor,  care  should  be  taken  that 
every  particle  of  the  surface  of  the  bone 
from  which  it  is  growing  be  freely  re- 
moved. In  the  removal  of  the  larger 
tumors,  it  will  depend  on  the  involvment 
of  the  bone,  how  much  of  it  has  to  be  re- 
moved. The  greater  portion  of  one  side, 
or  even  the  whole,  of  the  lower  jaw,  or 
the  whole  of  the  upper  maxillary  bone,  if 
involved,  must  necessarily  be  taken  away. 
The  disease  will  probably  be  restricted  to 
one  side  in  the  upper  jaw  ;  in  the  lower, 
it  may  more  readily  involve  the  greater 
part  of  the  bone.  The  prognosis  after 
operation  is  usually  favorable  ;  but  it 
should  not  be  overlooked  that  enchon- 
droma sometimes  recurs,  and  that  in  other 
cases  the  tumor  grows  rapidly,  and  large 
cysts  are  developed  in  its  substance.  [Mr. 
Heath  records  a  case  in  which  an  enchon- 
droma of  the  superior  maxilla  returned 
four  times  after  successive  operations,  the 
patient  finally  dying  from  erysipelas.] 
Both  these  forms  of  enchondroma  ap- 
proach in  character  to  cancerous  tumors. 
[When  uninterfered  with,  these  growths 
cause  death  by  their  encroachment  upon 
the  larynx  and  oesophagus.] 

Cystic  tumors  of  the  jaws  are  not  very 
uncommon.1  We  undertake  their  consid- 
eration in  this  place,  in  order  to  mark 
particularly  the  distinction  which  must 
always,  pathologically,  be  made  between 
the  secondary  cysts  of  bone  resulting  from 
degeneration  of  cartilaginous  tumors,  and 
the  primary  cystic  tumors  which  attack 
the  upper  and  lower  maxilla;.  The  latter 
are  seen  to  originate  in  the  substance  or 
from  the  surface  of  the  jaw,  under  a  variety 
of  unexplained  circumstances. 

Cysts  of  the  jaws  are  sometimes  found 
to  be  connected  with  a  diseased  condition 
of  a  tooth-fang  ;  or,  more  frequently,  with 
a  diseased  action  attendant  on  the  devel- 
opment of  the  tooth-pulp — "  dentigerous 
cysts."     (See  p.  571.) 

Specimens  of  simple  primary  cysts  of 
the  jaws,  commencing  in  the  substance  of 
the  bone,  ma}^  be  found  in  some  of  the 
museums  of  the  metropolis.  They  expand 
the  bone  more  or  less,  so  as  to  take  with 
them  portions  for  their  outer  covering  or 
walls,  the  remainder  of  which  will  be 
generally  made  up  of  a  tough  membranous 
substance.  [The  characteristic  features 
of  these  cysts  is  said  to  be  a  thinning  and 
expansion  of  the  external  wall  of  the 
maxilla  so  that  it  becomes  pliant  and 
crackling  under  pressure.  Garretson  has 
never  found  this  symptom — the  crackling 
sound — present.]  The  contents  are  fluid, 
serous,    or   gelatinous,    and    of    different 

1  See  Stanley,  Diseases  of  the  Bones,  p. 
268  ;  also,  Diseases  of  Bones,  vol.  iii. 
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shades  of  color.  "  This  disease  is  usually 
of  slow  growth  ;  and  there  have  been  in- 
stances in  which  the  tumor  of  the  jaw, 
formed  by  it,  has  acquired  a  large  size."1 

In  the  Museum  of  St.  George's  Hospital 
may  be  seen  a  preparation  (fig.  362)  which 
well  illustrates  the  prominent  features  of  a 
simple  cystic  tumor  of  the  jaw.  The  tumor 
was  removed  from  a  woman  forty-five  years 
of  age.  It  occupied  on  the  right  side  the 
situation  of  the  lower  jaw,  and  extended  from 
the  second  incisor  to  the  condyle  of  the  bone  ; 
it  formed  a  large  globular  cyst,  which  occu- 
pied nearly  the  whole  of  the  side  of  the  face. 

Fig.  362. 


Cystic  tumor  of  the  lower  jaw.     (From  the  Museum  of  St. 
George's  Hospital.) 


It  extended  downwards  over  the  upper  por- 
tion of  the  neck  ;  and  inwards,  displacing 
the  tongue  ;  it  greatly  interfered  with  speech 
and  mastication.  The  principal  part  of  the 
growth  was  upwards  and  outwards  towards 
the  malar  bone,  which  was  somewhat  ex- 
panded and  partly  absorbed.  In  some  parts 
the  tumor  appeared  of  bony  hardness  ;  in 
others  very  elastic.     The  integument  cover- 


slow.  About  six  months  previous  to  her  ad- 
mission, it  commenced  to  enlarge  very  rapidly. 
The  cyst  may  be  seen  in  the  figure  to  extend 
from  the  symphysis  to  the  right  condyle. 

The  parietes  are  partly  osseous  and  partly 
membranous.  The  entire  substance  of  the 
jawbone  on  this  side  has  disappeared,  and  is 
replaced  by  the  foreign  growth.  When  re- 
moved, the  cyst  appeared  to  be  divided  into 
several  cells,  which  contained  a  transparent 
gelatinous  fluid  ;  though  in  the  dried  prepa- 
ration there  are  but  few  indications  of  such 
divisions.  The  tumor  was  successfully  re- 
moved ;  but  the  patient  died  subsequently 
from  erysipelas. 

In  the  Museum  of  the  College  of  Sur- 
geons there  is  a  specimen  of  a  cyst  of 
the  lower  jaw,  occupying  the  greater 
extent  of  the  right  side,  and  projecting 
outwards  rather  than  upwards.  It  is 
oval  in  shape,  and  multilocular  ;  the 
cells  were  filled  with  a  glairy  fluid. 
The  diseased  portion  of  the  jaw  was 
successfully  removed.1 

Whatever  the  origin  of  these 
cysts,  they  appear,  on  the  one  hand, 
independent  of  any  tooth-irritation  ; 
and  on  the  other,  of  any  previous 
cartilaginous  deposit.  The  diagno- 
sis in  such  cases  is  not  beset  with 
much  difficulty  ;  and  even  if  a  doubt 
exist  as  to  the  nature  of  the  tumor, 
it  is  at  all  times  safe  and  easy  to 
explore  it  with  a  fine  trocar.2 

In  the  treatment  of  these  tumors, 
it  is  a  milder  and  a  more  justifiable 
course  to  make  a  free  incision  into 
the  cyst,  and  subsequently  to  trust 
to  reparative  action,  than  at  once 
to  have  recourse  to  removal  of  the 
diseased  mass.  [The  opening  into 
the  cyst  must  always  be  kept  patu- 
lous ;  stimulating  injections  are 
thought  to  hasten  the  reparative 
action.] 

If  the  cyst  be  large,  or  even  if  it 
be  ultimately  requisite  to  remove  it 
in  its  entirety,  the  previous  incision 
will  in  all  probability  have  much 
reduced  it  in  size  ;  when  the  parts, 

if  not  in  a  better,  will  certainly  be  in  no 

worse  condition  for  removal. 

In  both  the  cases  related  removal  of  the 
tumors  was  accomplished  without  difficulty. 


•  Museum  Catalogue,  No.  1033. 
2  M.  Giraldes  has  described  a  form  of  cyst 
in  connection  with  the  upper  jaw,  which  he 
it  was  not  discolored,  and  there  was  no  i  believes  to  be  of  very  common  occurrence, 


■enlargement  of  the  neighboring  glands.  The 
disease  had  been  noticed  about  eighteen 
years  before  admission,  when  it  formed  a 
small,  hard,  incompressible  lump,  just  over 
the  angle  of  the  jaw  ;  it  gave  no  pain  ;  and 
for    a  long  time  its  increase  was  extremely 

1  Stanley,  op.  cit.,  p.  2(37. 


and  to  be  formed  by  a  morbid  change  in  mu- 
cous glands  naturally  existing  in  the  lining 
membrane  of  the  antrum  of  Highmore  (see 
his  Recherches  sur  les  Kystes  muqueux  du 
Sinus  maxillaire)  ;  but  no  such  origin  can  be 
ascribed  to  those  which  distend  the  body  of 
the  lower  jawbone  in  the  manner  above  de- 
scribed. 
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Two  cases  are  mentioned  by  Mr.  Paget,  in 
which  incisions  were  employed  successfully  ; 
but  in  neither  case  did  the  bone  appear  dis- 
eased. 

In  a  case  under  the  author's  care  in  St. 
George's  Hospital,  the  cyst  occupied  a  large 
portion  of  the  left  side  of  the  upper  jaw.  Its 
anterior  wall  projected  under  the  cheek,  and 
bulged  out  the  side  of  the  face.  A  free  incis- 
ion was  made  into  the  cyst  from  within  the 
cheek.  The  anterior  wall  was  found  to  be 
partly  membranous,  and  partly  consisted  of 
tliin  flakes  of  bone.  A  portion  was  readily 
removed,  so  that  a  free  opening  was  left  for 
the  escape  of  the  contents,  which  were  of  a 
glutinous  consistence  and  brownish  in  color. 
At  the  bottom  of  the  cyst,  there  was  found 
projecting  into  its  cavity  the  extreme  point 
of  the  fang  of  the  canine  tooth.  On  the  re- 
moval of  the  tooth,  the  fang  was  found  to  be 
partially  necrosed.  The  cyst  filled  and  closed 
in  a  short  time  without  any  further  treatment. 
The  patient  was  about  ten  years  of  age,  and 
when  he  quitted  the  hospital  there  was  no 
trace  of  the  disease  left,  nor  the  slightest  dis- 
figurement. 

In  all  cystic  diseases  of  the  jaws,  care- 
ful examination  should  be  made  of  the 
teeth  of  the  corresponding  jaw  ;  all  dis- 
eased ones  near  the  growth  should  be  at 
once  removed.  One  of  the  most  frequent 
causes  of  serious  mischief,  and  still  oft- 
ener  of  exquisite  suffering,  is  the  too  long 
abode  of  defective  and  decayed  teeth  in 
their  sockets.  We  feel  satislied  that  the 
greater  the  experience  in  the  treatment 
of  diseases  about  the  mouth,  the  more 
exacting  will  the  surgeon  become  respect- 
ing the  removal  of  all  useless,  defective, 
or  decayed  teeth  or  stumps. 

Fibrous  tumors  of  the  upper  and  lower 
jaw  are  by  no  means  uncommon  ;  and  in 
their  general  features,  in  their  growth, 
and  in  their  varieties,  correspond  to  fibrous 
tumors  of  other  parts.  "The  favorite 
seats  of  fibrous  tumors  of  bone  and  peri- 
osteum are  about  the  jaws."1  Such  tu- 
mors may  originate  in  the  substance  of 
the  bone,  and  in  growing,  expand  it,  as  a 
crust,  over  the  outer  surface  of  the  tumor. 
In  the  Museum  of  the  College  of  Surgeons 
there  is  a  preparation  showing  a  fibrous 
tumor  of  the  jaw,  with  a  thin  shell  of  bone 
over  it.2  They  may  grow  from  the  peri- 
osteum, and  embed  the  bone  in  their  sur- 
rounding mass.  They  affect  equally  the 
upper  and  the  lower  maxilla.  They  may 
appear  early  in  life. 

Mr.  Liston  removed  a  large  fibrous  tumor 
of  the  upper  jaw,  in  a  woman  twenty-one 
years  of  age,  which  had  made  its  appearance 
four  years  previously.3     It  grew  on  the  outer 

'  Paget,  vol.  ii.,  p.  145. 

2  No.  1045. 

3  Museum  of  College  of  Surgeons,  No.  1046. 


side  of  the  jaw,  and  was  removed  six  months 
after  its  first  appearance,  when  about  the 
size  of  the  end  of  the  thumb.  In  eighteen 
months,  a  return  of  the  disease,  the  size  of  a 
hen's  egg,  was  removed,  with  a  portion  of 
alveolus.  The  growth  reappeared  in  two  or 
three  weeks,  and  attained  a  large  size  in  two 
years,  which  rendered  necessary  the  removal 
of  the  whole  of  the  superior  maxillary  bone. 
The  patient  recovered. 

Fibrous  tumors  of  the  jaws  are  usually 
of  rather  slow  growth  ;  but  their  growth 
may  in  exceptional  cases  be  somewhat 
rapid.  Their  usual  history  is  one  of  pro- 
gressive and  persistent  increase  ;  perhaps 
more  rapid  in  proportion  to  their  increase 
of  size,  but,  in  the  main,  rather  slow  than 
rapid.  The  size  some  will  attain  is  best 
illustrated  by  the  collections  in  our  various 
museums  ;  and  especially  the  preparations 
collected  by  the  late  Mr.  Liston,  now  in 
the  possession  of  the  College  of  Surgeons. 
In  some  respects,  as  to  the  size  which  they 
attain,  they  appear  to  vary  from  fibrous 
tumors  of  other  parts,  and  especially  those 
of  the  uterus  :  for  fibrous  tumors  of  the 
jaws  are  not  usually  seen  to  expend  their 
energies  in  growth  ;  they  are  not  seen  to 
stay  their  course,  to  degenerate,  or  cal- 
cify ;  or  perhaps  something  may  be  said 
to  depend  on  their  position,  for  this  is 
such  that  it  can  never  permit  of  sufficient 
increase,  or  life,  to  attain  that  end,  with- 
out first  having  grown  to  such  a  size  as 
would  occasion  a  fatal  impediment  to  de- 
glutition or  respiration.  They  are  usually 
painless  in  their  growth,  and  innocent  in 
character,  as  compared  with  cancer  ;  but 
their  locality,  as  they  grow,  renders  them 
formidable  as  to  disfigurement,  as  to  dis- 
comfort, and  even  ultimately  to  life,  if 
they  be  not  removed  before  such  growth 
be  attained.  It  is  wise,  therefore,  to  pass 
the  verdict  of  early  removal,  when  we 
have  to  pronounce  judgment  on  such 
cases  ;  the  earlier  the  operation  is  per- 
formed, the  less  formidable  will  it  be. 
We  cannot  hold  out  a  prospect  of  arrest ; 
but  we  may  certainly  forewarn  as  to  the 
inconvenience  of  delay,  and  we  may  posi- 
tively predict  danger  from  increase. 

In  their  structure,  we  cannot  point  out 
any  distinction  between  the  fibrous  tu- 
mors which  attack  the  lower,  and  those 
found  connected  with  the  upper  jaw ; 
but,  practically,  there  are  some  important 
considerations  connected  with  the  history 
of  the  latter,  to  which  we  would  especially 
draw  attention ;  and  a  knowledge  of 
which  is  most  essential  to  any  operator 
dealing  with  such  cases.  Fibrous  tu- 
mors of  the  lower  jaw  are  invariably  more 
or  less  globular  in  form  ;  usually  they  have 
a  uniformly  smooth  surface  ;  their  tend- 
ency is  to  protrude  externally,  more  than 
towards  the  mouth  :  if  originating  in  the 
substance  of  the  bone,  perhaps  they  may 
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be  found  equally  surrounding  it ;  if  origi- 
nating in  the  periosteum,  perhaps  most 
prominent  on  the  corresponding  surface. 
Fibrous  tumors  of  the  upper  jaw  are  often 
far  different  in  their  outward  character,  in 
their  surrounding  relations,  and  in  the 
tendency  they  display,  from  position,  to 
spread  in  different  directions.  A  fibrous 
tumor  supposed  to  be  attached  to  the 
upper  jaw,  may  really  have  its  origin  from 
the  base  of  the  skull,  the  sphenoid,  or  the 
ethmoid  bone  ;  and  from  either  point 
make  its  way  through  the  various  fora- 
mina and  fissures,  and  into  the  various 
fossee  in  and  around  the  superior  maxilla. 
Instead  of  a  globular  dense  mass,  as  in 
the  lower,  the  tumor  of  the  upper  jaw 
may  be  lobulated  ;  or,  from  its  very  posi- 
tion, and  as  a  result  of  its  insinuation  into 
these  fissures  and  fossae,  it  may  be 
moulded,  as  it  were,  in  to  a  mass  of  pedun- 
culated bodies,  somewhat  analogous  to  the 
bulbous  roots  of  a  tuberous  plant ;  or 
commencing  in  the  interior  of  the  antrum, 
it  may  by  growth  or  position  be  pressed 
through  its  anterior  wall,  and  puff  out 
the  cheek  ;  or  through  its  floor,  and  push 
down  into  the  mouth  ;  or  into  the  nares, 
and  plug  up  the  lacrymal  duct ;  or  into 
the  orbit,  and  displace  the  eyeball ;  or 
into  all  or  several  of  these  spaces,  and 
produce  corresponding  deformity.  So 
that  the  diagnosis  of  the  origin  of  a 
fibrous  tumor  of  the  upper  jaw  is  often  as 
complicated  an  affair  as  that  of  the  lower 
is  easy  ;  indeed  in  some  cases,  until  the 
upper  jaw  be  removed,  it  will  be  impossi- 
ble to  determine  to  which  portion  of  the 
skull,  or  bones  of  the  face,  the  growth 
may  be  attached. 

[If  the  fibroma  has  had  its  original  seat 
in  the  jaw,  however,  it  shows  little  tend- 
ency to  invade  surrounding  parts,  but  re- 
mains fixed,  growing  slowly,  lobulated 
and  with  a  broad  base.  In  these  cases 
the  diagnosis  is  not  so  difficult.] 

The  following  case  illustrates  the  force  of 
these  observations.  A  man  twenty-five  years 
of  age  was  admitted  into  St.  George's  Hos- 
pital, under  the  care  of  Mr.  Prescott  Hewett, 
"with  a  large  tumor,  of  an  irregular  shape, 
occupying  various  regions  of  the  left  side  of 
the  face."  In  the  cheek  it  formed  a  swelling 
of  the  size  of  a  turkey's  egg,  and  filled  up  the 
greater  part  of  the  superior  maxillary  region  ; 
the  outline  of  the  bone  was  perceptible  to  the 
touch  in  a  few  places  only ;  the  zygomatic 
arch  was  much  more  prominent  and  more 
curved  than  natural,  having  been  pushed 
forward  by  the  tumor,  portions  of  which  could 
be  felt  under  the  temporal  muscle.  The  dis- 
eased structure  was  also  found,  in  the  shape 
of  small  flattened  bodies,  at  the  lower  part  of 
the  orbit,  lying  immediately  underneath  the 
conjunctiva,  and  apparently  quite  movable; 
the  bones  of  the  inner  and  outer  walls  of  this 
cavity,  as  well  as  those  forming  its  circum- 
ference, were  not  affected  or  displaced  ;  but 


it  was  impossible  exactly  to  make  out  the 
state  of  the  bones  at  the  lower  wall,  owing  to 
the  tumors  which  were  there ;  the  eyeball 
was  not  more  prominent  than  natural.  Por- 
tions of  the  morbid  growth  were  detected  in 
the  left  nasal  fossa,  from  whence  a  small 
round  mass  projected  slightly,  at  times,  into 
the  pharynx.  The  tumor  overlapjued  the 
front  part  of  the  alveolar  process,  and  pro- 
jected beneath  the  lip. 

About  six  years  previously,  the  patient 
had  observed  what  was  supposed  to  be  a 
polypus  of  the  nose,  which  was  easily  re- 
moved ;  but  some  little  time  after,  the  cheek 
began  to  swell,  and  gradually  the  tumor  com- 
menced to  show  itself  in  the  various  other 
positions  described.  Its  growth  was  painless 
throughout.  A  year  previous  caustic  had 
been  freely  applied,  with  the  idea  of  destroy- 
ing it ;  and  two  large  cicatrices  marked  the 
places  of  its  action.  At  various  times  there 
had  been  extensive  bleeding  from  the  nose ; 
these  bleedings  had  somewhat  reduced  the 
patient,  who  was  of  a  spare  habit  and  pale  ; 
this  paleness  being  attributed  to  a  loss  of 
blood,  which  occurred  shortly  before  his  ad- 
mission. It  was  decided  to  remove  the  tumor 
by  the  usual  incisions  for  the  removal  of  the 
upper  jaw.  The  bones  having  been  divided 
with  cutting  forceps,  the  superior  maxillary 
and  malar  were  easily  tilted  out  of  their  place  ; 
when  it  was  found  that  the  disease  was  not 
connected  with  the  upper  jaw,  but  was  be- 
hind it.  The  greater  portion,  which  was  in 
view,  was  removed  ;  some  portions  were  lying 
in  contact  with  the  pterygoid  process  ;  some 
portions  embedded  under  the  temporal  mus- 
cle ;  other  portions  in  the  orbit.  Before  the 
operation  could  be  completed  the  patient  be- 
came so  faint  that  it  was  found  impossible  to 
proceed  with  the  operation,  and  he  subse- 
quently sank.1 

The  preparation  of  the  parts  shows  the  su- 
perior maxillary  and  malar  bones,  and  por- 
tions of  the  tumors  extracted  from  behind 
them  ;  the  bones  are  healthy,  but  altered  in 
shape  from  pressure ;  the  tumors  present  all 
the  characteristics  of  fibrous  structure.  The 
parts  removed  after  death  show  a  morbid 
growth,  originating  in  the  root  of  the  left 
nostril,  and  especially  on  the  inner  edge  of 
the  pterygoid  process  and  under  surface  of 
the  body  of  the  sphenoid  bone,  to  which  parts 
small  portions  of  tumor  were  found  still  at- 
tached. The  sphenoidal  sinuses  were  filled 
with  diseased  structure  of  a  similar  character, 
and  were  very  much  dilated ;  so  much  so 
that  at  one  point  the  bone  had  altogether 
disappeared,  and  left  a  small  hole,  where  the 
tumor  was  lying  in  contact  with  the  dura 
mater.  A  small  portion  of  the  growth  was 
also  found  at  the  upper  and  back  part  of  the 
septum  nasi,  which  was  forced  over  to  the 
right  side  and  partially  destroyed  by  absorp- 
tion ;  here  the  mucous  membrane  was  some- 
what thickened  ;  and  there  was  a  small  pen- 
dulous body,  loosely  connected  to  the  velum 
palati,  and  hanging  by  the  side  of  the  uvula. 
Small  flattened  growths  of  a  similar  nature, 

1  Med.-Chir.  Trans.,  vol.  xxxiv.,  p.  43. 
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and  of  a  bulbous  shape,  were  found  deeply 
embedded  in  the  spheno-maxillary  and  tem- 
poral fossae,  as  well  as  at  the  back  part  of 
the  orbit.  None  of  them  had  any  attachment 
to  the  bones  ;  they  were  all  connected  to  each 
other,  and  to  the  growths  in  the  nostril  by  a 
slender  pedicle,  which  passed  in  the  direction 
of  the  sphenopalatine  foramen  ;  the  growth 
in  the  orbit  had  reached  that  situation  by 
creeping  through  the  spheno-maxillary  fis- 
sure. The  bones  of  the  orbit  were  quite 
healthy.  The  preparation  is  in  the  Museum 
of  St.  George's  Hospital. 

The  removal  of  a  fibrous  tumor  with 
the  entire  portion  of  the  jaw  with  which 
the  growth  is  connected,  does  not  necessa- 
rily ensure  an  immunity  from  recurrence. 
[It  is  better,  in  view  of  the  impossibility 
of  diagnosing  the  simple  from  the  recur- 
rent fibromata,  to  remove  the  bone  in  its 
entirety,  in  the  case  of  the  upper  jaw, 
leaving  if  possible  the  orbital  plate.  In 
the  inferior  maxilla,  such  a  growth  should 
be  excised  with  an  ample  amount  of  sound 
bone  on  either  side  of  it.]  Two  speci- 
mens in  the  Museum  of  the  College  of 
Surgeons  illustrate  the  reproduction  of  a 
fibrous  growth,  subsequent  to  the  removal 
of  a  previous  one. 

One  preparation  shows  the  right  side  of 
the  lower  jaw,  from  the  angle  to  the  first  bi- 
cuspid tooth,  with  a  tumor  of  a  fibrous  char- 
acter, two  inches  in  its  greater  diameter,  and 
situated  entirely  on  the  anterior  surface  of 
the  bone,  and  extending  along  nearly  the 
whole  portion  removed.  Its  base  is  osseous, 
and  the  rest  fibrous.1  The  other  shows  the 
ascending  ramus,  condyle,  and  coronoid  pro- 
cess of  the  lower  jaw,  with  a  tumor  of  a  simi- 
lar character.2  A  woman  thirty  years  old 
had  suffered  from  "toothache"  from  nine 
years  of  age,  after  a  blow  on  the  cheek.  The 
first  portion  of  the  jaw,  with  the  tumor,  was 
removed  about  five  months  after  it  was  first 
observed;  its  growth  had  been  painful,  both 
in  the  jaw  and  the  cheek,  and  was  attended 
by  constant  headache.  No  portion  of  the 
disease  was  apparently  left  at  the  first  opera- 
tion. But  the  disease  reappeared  at  the 
ramus,  which  was  subsequently  removed  at 
the  joint.     The  patient  recovered. 

Subject  to  this  occasional  tendency  to 
recurrence,  fibrous  tumors  may  be  classed 
as  essentially  innocent ;  largely  so,  in 
proportion  to  many  of  those  which  affect 
the  jaws  ;  if  by  the  term  innocent  we  in- 
tend to  convey  the  possibility  of  complete 
eradication  by  operation,  and,  subsequent 
thereto,  a  total  immunity  of  the  part  and 
the  system  from  recurrence  of  the  disease. 

And  yet,  as  in  other  parts,  so  in  these, 
we  must  be  prepared  to  meet  with  fibroid 
tumors  which  present  many  of  the  charac- 
teristics   of  true    fibrous    growths,    but 

1  No.  1041,  College  Museum. 

2  No.  1042,  ibid. 


possess  in  addition  the  peculiar  property, 
that  upon  each  removal  there  appears  a 
more  rapid  tendency  towards  recurrence, 
as  well  as  greater  rapidity  in  growth  ;  from 
the  true  structure  of  fibrous  tissue,  as 
each  removal  takes  place,  there  is  a  gradu- 
al shading  off"  into  fibro-plastic  or  mere 
gelatinous  tissue ;  until  at  last  rapid 
growth  and  rapid  deterioration  of  con- 
stitution run  hand  in  hand,  and  the  patient 
sinks,  exhausted  by  a  foul  ulcerating  sore 
based  on  a  monstrous  fungoid  mass. 
When  cut  into,  this  mass  presents  a 
smooth,  gelatinous,  and  somewhat  elastic 
surface  ;  the  structure  abounding  in  sero- 
sity,  and  often  readily  broken  down  ;  void 
of  many  bloodvessels,  and  of  a  low  vitality. 

Fibrous  tumors  of  the  jaw  may  be  partly 
composed  of  bone  ;  or  partake  of  a  fibro- 
cellular  character,  such  as  we  find  in 
similar  tumors  of  other  parts  of  the  body. 
In  the  Museum  of  St.  George's  Hospital 
is  a  preparation  showing,  on  section,  a 
small  nucleus  of  bone  which  in  no  part 
approaches  the  surface  of  the  tumor.1 
Another  specimen  shows  much  bone 
radiating  into  the  substance  of  a  fibrous 
tumor  from  its  base,  and  approaching  in 
some  parts  very  near  the  surface. 

Fibrous  tumors,  usually  of  slow  and 
painless  growth,  are  often  attended  by 
suffering  when  they  affect  the  jaws  ;  and 
their  growth  may  be  sufficiently  rapid  to 
require  the  aid  of  the  surgeon  within  a 
few  months  of  their  outset,  to  obviate  the 
serious  results  of  pressure  and  encroach- 
ment on  the  cavit}'  of  the  mouth. 

"As  a  general  rule,"  says  Mr.  Paget, 
"the  vascularity  of  a  fibrous  tumor  is  in 
inverse  proportion  to  its  singleness  and 
toughness  of  construction."2  'Yet,  in  the 
region  of  the  mouth,  we  constantly  ob- 
serve a  tendency  to  recurring  hemorrhage  ; 
perhaps  to  be  attributed  in  some  measure 
to  the  friction  the  surfaces  may  be  subject 
to,  or  the  accidental  bruising  they  may 
receive,  in  the  daily  process'  of  mastica- 
tion. This  hemorrhage  is  not  usually 
very  great  at  any  one  "time  ;  but  it  has 
this  important  practical  bearing,  that  by 
its  amount  or  by  its  frequency  it  deprives 
the  patient  of  much  blood  ;  he  becomes 
blanched  and  reduced  ;  and  if  relief  be 
long  deferred,  he  becomes  little  capable 
of  undergoing  an  operation,  which  of 
itself  often  exacts  the  immediate  loss  of  a 
large  amount  of  blood.  A  case  already 
related  points  to  the  principles  here  enun- 
ciated. 

Myeloid  tumors  of  the  jaius. — What  has 
already  been  said  relative  to  the  general 
features  of  fibrous  tumors  originating  in 
the  jaws  will  to   some   extent  apply  to 


1  Series  ii.,  No.  155. 

2  Op.  cit.,  vol.  ii.,  p.  134. 
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myeloid  tumors  affecting  these  bones. 
They  will  perhaps  be  found  to  affect  those 
parts  almost  as  frequently  as  the  fibrous 
tumors.  The  Museum  of  St.  George's 
Hospital  contains  several  specimens  of 
myeloid  growths,  connected  with  the 
maxillary  bones. 

The  general  characteristics  of  these 
growths  have  been  well  summed  up  by 
Sir.  Paget.  "Myeloid  tumors,"  he  says, 
"  usually  occur  singly  ;  they  are  most 
frequent  in  youth,  and  very  rare  after 
middle  age ;  they  generally  grow  slowly 
and  without  pain ;  and  generally  com- 
mence without  any  known  cause,  such  as 
injury  or  hereditary  disposition.  They 
rarely,  except  in  portions,  become  osse- 
ous ;  they  have  no  proneness  to  ulcerate 
or  protrude  ;  they  seem  to  bear  even  con- 
siderable injury  without  becoming  exu- 
berant ;  they  ma}''  (but  very  rarely) 
shrink,  or  cease  to  grow."1 

A  specimen  in  the  Museum  of  St.  George's 
Hospital  shows  a  tumor  about  the  size  of  a 
nut,  with  a  portion  of  the  whole  depth  of  the 
lower  jaw,  which  was  removed  from  a  girl 
eight  years  of  age.  Four  and  a  half  years 
after,  she  remained  well.2  Mr.  Csesar  Haw- 
kins removed  a  tumor  of  a  similar  nature, 
with  a  portion  of  the  alveolus  of  the  upper 
jaw,  from  a  little  girl  five  years  of  age,  in  St. 
George's  Hospital.  This  had  grown  rapidly 
in  the  course  of  about  three  weeks,  and  was 
successfully  removed. 

The  diagnosis  of  a  myeloid  tumor  is 
always  uncertain  without  microscopical 
examination  of  its  structure.  The  general 
disposition  has '  already  been  fully  de- 
scribed Ity  Mr.  Paget.  In  its  origin  and 
growth,  in  connection  with  the  jaws,  it 
may  be  mistaken,  as  in  all  other  parts 
which  it  attacks,  for  cartilaginous  or 
fibro-cellular  growths.  Its  characteristic 
features  are  most  marked  in  its  intimate 
structure  ;  for  an  account  of  which  we 
refer  the  reader  to  the  essay  on  Tumors, 
Vol.  I.  p.  264. 

The  nature  of  myeloid  tumors  of  the 
jaw  permits  of  no  half  measures  in  treat- 
ment ;  entire  removal  of  the  growth,  with 
the  portion  of  bone  to  which  it  may  be 
attached,  is  the  only  safe,  the  only  justi- 
fiable course  to  be  pursued  ;  and  no  delay 
should  be  recommended  or  sanctioned. 
As  it  will  surely  grow  large  when  once 
started,  it  should  without  hesitation  be 
removed  whenever  detected.  The  re- 
moval does  not  always  ensure  safety. 
There  is  no  doubt  that  myeloid  disease  is 
sometimes  recurrent.  The  experience  of 
late  years  has  fully  established  this  fact. 

Osseous  tumors  of  the  upper  and  lower 
maxillse  are  not  very  commonly  met  with, 

1  Op.  cit.,  vol.  ii.,  p.  217. 
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but  occur  sufficiently  often  to  make  them 
especially  interesting,  in  connection  with 
the  surgery  of  the  mouth.  They  will  be 
found  to  occur  in  two  different  forms  or 
characters  :  simply  as  outgrowths  from 
the  parent  bone,  to  which  a  base  more  or 
less  narrow  or  broad  is  attached  ;  or  as  a 
general  thickening  and  enlargement  of  a 
part,  or  of  the  entire  bone,  terminating 
often  in  considerable  and  even  frightful 
malformation. 

The  true  osseous  tumor  is  often  com- 
pact, hea\w,  hard,  and  ivory-like  on  sec- 
tion ;  or  else  more  spongy  or  cancellous, 
much  less  hard,  and  much  less  weighty  in 
proportion  to  its  size.  Practically,  the 
size,  the  rapidity  of  growth,  and  the  lo- 
cality, are  of  more  importance  than  the 
exact  condition  of  its  structure. 

Osseous  tumors  are  seldom  rapid  in 
growth  ;  they  may  affect  any  portion  of 
the  jaws;  they  are  not  usually  painful, 
but  generally  and  steadily  increase  in 
size,  and  sooner  or  later  their  removal  is 
rendered  imperative. 

In  the  Museum  of  the  College  of  Sur- 
geons is  a  preparation  which  shows  the 
true  character  of  the  hard  ivory-like  tu- 
mor of  the  jaws.  It  is  seen  growing  from 
the  angle  of  the  lower  jaw,  to  which  it 
has  an  attachment  by  a  broadish  base.1 
Another  similar  specimen  may  be  seen 
in  the  Museum  of  St.  George's  Hospital.2 
The  removal  of  these  outgrowths,  whether 
they  implicate  the  upper  or  lower  jaw, 
presents  no  greater  difficulties  than  does 
the  removal  of  fibrous  or  other  tumors  ; 
excepting,  that  if  deeply  nodulated  and 
irregular  on  the  surface,  they  may  be  en- 
tangled in  the  fibres  of  the  adjacent  mus- 
cles, and  require  much  carefui,  it  may  be 
tedious  dissection,  before  they  can  be 
cleared  from  the  surrounding  soft  parts. 

There  remains  to  be  considered  the 
other  condition  referred  to,  in  which  the 
bones  of  the  face,  or  any  portion  of  them, 
take  on  a  peculiar  process  of  growth, 
thickening,  and  occasionally  great  en- 
largement. 

The  Museum  of  the  College  of  Surgeons 
contains  specimens  illustrative  of  this  dis- 
eased action  in  bone,  and  they  demonstrate 
what  an  amount  of  hideous  deformity 
may  occur  in  the  victims  of  this  horrible 
disease — horrible,  inasmuch  as  it  appears 
perfectly  be}'ond  the  control  of  medical 
treatment ;  and  unless  seated  in  a  part 
readily  removable,  entails  on  the  wretched 
sufferer  a  lingering  malady  which,  though 
slowly,  yet  surely,  in  most  cases,  con- 
tinues its  growth  until  its  mechanical 
interference  with  the  process  of  deglu- 
tition, or  some  other  complication,  causes 
death. 

The  tendency  of  this  disease  appears  to 
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be,  that  it  does  not  restrict  itself  to  one 
bone,  or  one  portion  of  a  bone  ;  but  that 
several  bones  contiguous  to  each  other 
may  become  affected  in  their  turn,  and  to 
such  an  extent  that  all  surgical  interfer- 
ence would  be  quite  out  of  the  question. 
If,  however,  the  disease  be  confined  to 
one  portion  of  the  face,  such  as  the  lower 
jaw  or  the  antrum,  it  may  probably  be  re- 
lieved by  operation. 

This  diseased  action  may  be  set  up  in 
very  early  life.  A  case  is  related  by  Mr. 
Paget,  in  which  Mr.  Stanley  removed  the 
superior  maxillary  bone  in  a  girl,  fifteen 
years  of  age,  in  whom  the  swelling  had 
been  observed  to  commence  eight  years 
previously. 

With  respect  to  treatment  of  osseous 
tumors  generally,  it  will  be  found,  as  a 
rule,  that  neither  local  applications  nor 
constitutional  measures  appear  to  arrest, 
or  destroy  their  growth.  It  is  but  a 
waste  of  time,  and  trifling  with  the  pa- 
tient's confidence,  to  suggest  anything 
but  the  entire  removal  of  the  tumor.  Of 
course  this  recommendation  will  depend 
on  the  amount  of  bone  implicated  by  the 
disease  ;  but  if  the  mass  can  be  entirely 
removed  by  the  knife  and  saw,  and  the 
operation  be  otherwise  practicable,  the 
removal  of  the  tumor  is  most  likely  to  be 
perfectly  satisfactory  in  its  results.  "It 
may  be  stated,"  says  Mr.  Stanley,  ''that 
absolute  security  against  the  production 
of  an  exostosis,  can  be  obtained  only  by 
the  removal  of  every  part  of  its  circum- 
ference. If  but  the  smallest  portion  of 
the  exterior  of  the  exostosis,  with  its  car- 
tilaginous capsule,  be  left,  reproduction  of 
the  tumor  will  be,  at  the  least,  not  an  im- 
probable occurrence."1 

Experience  has  fully  confirmed  the  ob- 
servations just  quoted ;  and  the  caution 
which  they  inculcate  is,  not  to  attempt 
the  removal  of  a  portion,  when  the  whole 
mass  of  an  osseous  tumor  may  present  ob- 
stacles to  its  entire  resection.  How  far 
the  hypertrophied  condition  of  bone  may 
hereafter  prove  to  be  subject  to  constitu- 
tional treatment,  is  a  fair  question  of  ex- 
periment. The  disease  is  not  common, 
and  opportunities  are  few  in  which  the 
efficiency  or  benefit  of  drugs,  externally 
or  internally,  can  be  fairly  tested.  The 
disease  has  certainly  something  more  of  a 
constitutional  character  than  simple  os- 
seous outgrowth,  and  the  condition  is  one  i 
which  has  been  known  occasionally  to  as- 
sert the  prerogative  of  hereditary  trans- 
mission. In  reference  to  treatment,  Mr. 
Stanley  states,  that  "medicines  have  no 
influence  upon  the  disease." 

In  their  removal  by  operation,  there  is 
an  exception  to  the  rule  which  applies  to 
osseous   tumors,  that   the   whole   of  the 

1  Stanley,  On  Diseases  of  Bones,  p.  157. 


disease  must  be  removed  ;  for  when  the 
deformity  is  the  result  of  hypertrophy,  if 
the  whole  mass  is  beyond  removal  by  the 
surgeon,  even  a  portion  may  be  cut  away 
with  present,  if  not  permanent,  benefit. 
"I  know,  in  cases  where  only  part  of  the 
hypertrophied  bones  have  been  removed, 
the  wound  has  healed  soundly  over  the 
remaining  portion  of  them,  and  it  has 
not  in  such  instances  appeared  that  the 
operation  was  followed  by  any  increase  of 
the  disease."1 

[Atrophy  of  the  maxillce. — M.  Vallin  re- 
cords several  cases  in  which,  during  the 
course  of  locomotor  ataxy,  an  osseous 
atrophy  of  the  alveolar  borders  of  the 
maxillre  occurred,  so  that  the  teeth  dropped 
spontaneously  out  of  their  sockets.  His 
observations  have  since  been  confirmed  by 
others.] 

Vascular  tumors  of  bone  are  so  rare, 
and  of  the  jaw  so  few  instances  have  been 
put  on  record,  that  we  even  venture  to 
express  some  hesitation  in  taking  for 
granted  that  those  described  may  not  have 
been  tumors  of  a  cancerous  nature.  The 
entire  removal  of  the  disease  is  the  only 
treatment  to  be  recommended.  As  de- 
scribed, the  disease  appears  to  commence 
in  early  life,  and  to  be  painless  ;  but  its 
external  characters  are  such  that  no  very 
accurate  opinion  can  be  formed  of  its 
nature,  unless  it  present  on  the  surface 
the  deep-red  color  produced  by  enlarged 
vessels. 

Mucous  tumor,  or  myxoma. — Virchow 
has  drawn  attention  to  this  variety,  and 
Mr.  Moore  fully  described  its  character- 
istics in  his  article  on  Tumors  (Yol.  I., 
page  255).  They  are  rare  in  the  jaw,  but 
have  been  met  with.  They  may  be  re- 
moved like  other  tumors,  and  are  not 
liable  to  return. 

Cancerous  tumors  of  the  max  ill  se,  and 
cancerous  ulcerations  of  the  gums,  remain 
to  be  considered. 

Cancer  of  the  bones  of  the  mouth  is  by 
no  means  uncommon  ;  it  is  generally  of  the 
medullary  form,  occasionally  of  the  osteoid 
variety.  Cancer  of  the  gums  is  more 
rigidly  confined  to  the  epithelial  charac- 
ter. Scirrhus,  in  its  onslaughts,  appears 
to  disregard  these  regions ;  for  though 
found  as  a  secondary  condition  in  bone,  it 
has  not  fallen  to  our  lot  to  notice  it  in  the 
bones  of  the  face  ;  the  experience  of  others 
confirms  this  observation. 

Cancerous  growths  are  observed  more 
frequently  to  affect  the  superior  than  the 
inferior  maxilla,  and  to  commence  most 
frequently  in,  or  around,  the  walls  of  the 

1  Stanley,  on  Diseases  of  Bones,  p.  5. 
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antrum.  The  history  during  life,  and  the 
anatomy,  of  medullary  and  osteoid  cancers 
of  bone,  written  elsewhere  in  this  work, 
apply  in  every  minute  particular  to  the 
origin,  the  growth,  and  the  structure  of 
cancers  affecting  the  bones  of  the  face. 
It  is  not,  therefore,  requisite  to  enter  now 
into  a  minute  examination  of  their  con- 
stituents ;  our  remarks  will  embrace  the 
chief  practical  features  to  which  the  at- 
tention of  the  surgeon  should  be  directed, 
so  that  a  correct  diagnosis  be  arrived  at, 
and  prompt  measures  adopted  where 
necessary. 

Age  is  no  criterion,  in  the  diagnosis  to 
be  formed,  respecting  a  cancerous  tumor 
of  the  mouth.  We  observe  the  disease  in 
children,  in  persons  of  middle  life,  in  the 
extreme  of  old  age.  It  commences  often 
without  pain,  but  it  rarely  progresses 
without  suffering  ;  and  in  many  instances 
the  pain  of  cancer  affecting  these  bones  is 
one  of  unmitigated  torture.  The  external 
appearances  of  these  tumors  differ  in  many 
ways,  and  much  in  each  case. 

When  the  disease  is  confined  to  the 
lower  jaw,  its  character  may  be  more 
readily  and  earlier  detected  than  in  the 
upper.  If  medullary,  it  displaj's  asoftish 
pulpy  mass,  more  or  less  elastic  ;  pro- 
jecting, it  may  be,  on  the  outer  side,  and 
bulging  out  the  chin  or  cheek  ;  or  on  the 
inner  side,  and  pushing  down  towards  the 
throat ;  or  it  may  uniformly  surround  the 
bone. 

A  case  illustrative  of  the  latter  condition 
was  (1 863)  in  St.  George's  Hospital,  under 
our  care.  It  was  rapidly  running  its  course. 
The  patient,  a  man  aged  forty-six,  observed 
a  swelling  on  the  outer  side  of  the  lower  jaw 
four  months  previous  to  admission.  The  tu- 
mor rapidly  increased,  and,  on  admission, 
involved  the  bone,  from  the  symphysis  to 
the  first  molars  on  each  side.  It  projected 
backwards  and  downwards  to  the  hyoid  bone. 
The  skin  over  it  was  stretched,  and  partially 
adherent,  especia  ly  at  the  lower  and  left 
side,  where  it  was  thin,  soft,  red,  and  pulpy  ; 
much  as  if  the  disease  had  nearly  made  its 
way  to  the  surface.  Some  of  the  teeth  on 
the  left  side  were  becoming  prominent  and 
loose.  Under  such  conditions  it  was  thought 
best  not  to  interfere  by  operation.  The  pa- 
tient died  about  three  months  after  his  admis- 
sion. 

Occasionally  the  masses  which  project 
into  the  mouth  run  early  into  ulceration, 
discharge  very  offensive  matter,  and  often 
have  a  ready  tendency  to  bleed.  If  teeth 
become  loose  and  are  removed,  a  fungoid 
growth  shortly  tills  the  vacant  alveolar 
sockets.  The  external  parts,  if  the  tumor 
project  in  their  direction,  appear  soon  to 
become  thoroughly  implicated  in  the  grow- 
ing mass  ;  the  skin  becomes  bound  down 
to  the  parts  beneath  ;  it  becomes  darker 
colored,  dusky-red,  or  purplish ;  brawny, 


uneven,  and  puckered,  with  soft  round 
knobs  projecting  outwards;  and  ultimately 
ulcerated,  when  rapid  destruction  of  struc- 
ture sometimes  occurs  from  sloughing.  A 
foul  excavated  and  irregular  sore  is  thus 
produced.  The  neighboring  lymphatics 
frequently  bear  evidence  of  the  constitu- 
tional contamination  ;  and  the  cachexia 
of  cancer  is  usually  well  marked. 

When  the  upper  jaw  is  the  seat  of  can- 
cerous growth,  there  is  often,  in  its  early 
stage,  some  difficulty  in  arriving  at  a  cor- 
rect diagnosis  as  to  the  nature  of  the  tu- 
mor. It  is  often  but  little  exposed  to 
view  ;  it  may  be  entirely  embedded  in  an 
osseous  chamber ;  or  compressed  and 
moulded  by  osseous  walls,  which,  in  the 
commencement,  retard  or  direct  the  course 
of  its  growth.  It  may  project  into  the 
nostril,  block  it  up,  and,  perforating  the 
septum,  pass  through  to  the  opposite  side; 
it  may  commence  in  the  anterior  wall  of 
the  antrum,  and  project  forwards  under 
cover  of  the  cheek ;  or  from  the  outer  wall, 
and  proceed  downwards  over  the  alveolus, 
and  upwards  into  the  temporal  fossa  ;  or 
from  the  interior  of  the  antrum,  and 
make  its  way  uniformly  into  the  nares, 
into  the  mouth,  into  the  orbit,  outwards, 
and  forwards,  and  backwards.  As  it 
grows,  the  bones  adjacent  to  it  become 
expanded  to  some  extent  ;  then  impli- 
cated or  absorbed.  If  it  presses  forwards, 
the  cheek  and  upper  lip  become  distended 
and  puffy ;  the  fungoid  growth  within  in- 

[Fig.  363. 


Cancer  of  the  upper  jaw.] 

creases,  and  protrudes,  sometimes,  at  the 
angle  of  the  mouth  ;  the  eyelids  become 
cedematous,  and  by  degrees  are  closed  ; 
or  perhaps,  prior  to  this,  the  eyeball  is 
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pushed  forwards  or  outwards  ;  and  the 
coruea,  no  longer  covered  by  the  lids,  ul- 
cerates or  sloughs,  and  the  contents  of 
the  globe  escape.  Nothing  can  be  more 
hideous  than  the  advanced  condition  of 
a  medullary  cancer  of  the  upper  jaw,  pre- 
senting often  a  mass  half  as  large  as  the 
head  itself;  ulcerated  or  sloughy  on  its 
surface ;  discharging  horribly  stinking 
pus,  mixed  with  blood ;  and  persecuting 
the  sufferer  with  unabating  and  often  ag- 
onizing pain. 

Kapidity  of  growth  is  a  strong  point  in 
the  chain  of  evidence  which  is  to  decide 
the  character  of  such  tumors.  But  we 
have  already  observed,  that  rapid  growth 
is  seen  occasionally  in  tumors  of  a  non- 
malignant  character.  In  medullary  tu- 
mors, rapid  growth  is  the  rule  ;  early  at- 
tainment of  size  a  marked  feature  ;  and 
the  rapidity  of  growth  commensurate 
with  increase  of  size:  The  constitutional 
deterioration  also  is  continuous.  The 
early  contamination  of  the  skin  with  the 
tumor  should  surely  point  out  to  the  sur- 
geon the  extreme  foolhardiness  of  attempt- 
ing to  remove  a  mass  of  disease,  the  ex- 
tent of  which  it  is  almost  impossible  to 
define ;  and,  consequently,  the  satisfac- 
tory removal  of  which  is  rarely  practic- 
able, with  due  regard  to  the  patient's 
benefit. 

To  illustrate  the  various  points  herein  put 
forward,  and  to  mark  especially  the  difficulty 
of  obtaining  a  satisfactory  insight  into  the 
origin  of  such  growths,  as  well  as  to  indicate 
the  utter  hopelessness  of  attempting  to  re- 
move many  of  them  by  operative  interference, 
we  wish  to  draw  particular  attention  to  the 
following  cases  :  We  were  consulted  by  the 
parents  of  a  child,  L.  C,  aged  five,  suffering 
from  a  tumor,  supposed  to  be  connected  with 
the  upper  maxilla  of  the  left  side.  The  left 
nostril  was  filled  up  and  pushed  outwards  ; 
the  soft  palate  was  much  pressed  downwards, 
and  a  portion  of  the  tumor  could  be  seen  at 
its  lower  edge.  Some  attempts  had  previously 
been  made  to  drag  away  the  mass,  but  upon 
each  occasion  alarming  hemorrhage  occurred. 
As  the  disease  was  evidently  medullary  can- 
cer, increasing  rapidly,  and  there  was  great  un- 
certainty as  to  its  origin,  it  was  recommended 
that  no  operation  should  be  permitted.  The 
child  died  within  two  months  of  our  first 
visit. 

The  face  was  greatly  disfigured,  by  con- 
siderable protrusion  of  the  left  eyeball  out- 
wards and  forwards,  by  the  expansion  of  the 
nostrils,  and  by  the  projection  of  a  fungoid 
mass  from  the  left  one. 

The  dura  mater,  between  the  sella  turcica 
and  the  ethmoid  bone,  was  thickened  on  its 
attached  surface,  and  readily  separated  from 
the  bone.  The  corresponding  portion  of  bone, 
as  well  as  the  cribriform  plate  and  crista, 
were  more  vascular,  darker  colored,  and  less 
compact  in  structure  than  natural.  The 
nostrils  were  filled  with  a  whitish  medullary 


tumor.  It  had  projected  in  front  to  such  an 
extent  that  it  had  separated  the  nasal  bones 
and  cartilages  some  distance  from  each  other. 
Interiorly,  it  had  partially  protruded  through 
the  anterior  orifice  of  the  left  nostril,  and  had 
separated  the  palate  processes  of  the  superior 
maxillae  and  palate-bones  sufficiently  to  admit 
the  point  of  a  finger  between  their  edges. 
The  septum  nasi  was  absorbed  to  a  great 
extent ;  also  the  inner  walls  of  the  orbits  ;  and 
thus  the  tumor  projected  into  the  cavity  of 
each  orbit,  occupying  the  whole  of  that  of  the 
left  side,  where  it  had  pushed  the  eyeball 
outwards  on  a  level  with  the  anterior  orbital 
margin.  The  tumor  had  also  penetrated  into 
each  antrum.  Posteriorly  it  had  passed 
through  the  openings  of  the  posterior  nares  ; 
was  in  close  contact  with  the  under  surface 
of  the  basilar  process,  and  the  anterior  sur- 
face of  the  upper  cervical  vertebrae  ;  pressed 
down  the  soft  palate  considerably;  and  had 
extended  into  the  pharynx  almost  as  low  as 
the  epiglottis. 

The  above  case  illustrates  the  progress  of 
medullary  cancer  of  the  upper  jaw  in  child- 
hood ;  the  following  shows  how  similar  are 
the  conditions  in  more  advanced  life ;  and 
both  show  how  in  each  the  surgeon  would  be 
foiled  in  any  attempt  to  remove  them.  A 
woman,  aged  fifty,  was  admitted  into  St. 
George's  Hospital  in  July,  1861,  under  the 
author's  care,  for  a  tumor  apparently  growing 
from  the  antrum,  and  involving  its  anterior 
wall  and  the  hard  palate.  Five  months  pre- 
viously she  had  a  decayed  tooth  removed  from 
the  upper  jaw,  for  pain  on  the  left  side  of  the 
face  and  head,  immediately  after  which  the 
gum  enlarged,  and  an  abscess  which  formed 
was  opened,  when  the  escape  of  about  half  an 
ounce  of  pus  took  place.  The  opening  closed  : 
but  as  the  swelling  returned,  it  was  again 
lanced  two  days  after,  but  on  this  occasion 
no  pus  escaped.  From  that  time  the  swelling 
continued  to  increase,  and  now  presented  a 
prominent  mass  over  the  antrum  and  in  the 
mouth,  both  in  front  of  the  alveolus  and 
through  the  hard  palate.  The  tumor  grew 
very  considerably.  She  suffered  excessive 
pain.  The  eye,  pushed  forwards,  became 
opaque,  and  sight  was  soon  completely  de- 
stroyed ;  deglutition  also  was  difficult.  She 
died  about  ten  months  from  the  commence- 
ment of  the  disease. 

The  skin  was  not  implicated  in  the  growth. 
The  bones  surrounding  the  mass  were  so  soft 
that  they  were  readily  cut  with  a  scalpel. 
The  tumor  projected  largely  into  the  mouth  ; 
it  involved  the  palate,  the  inferior  turbinated, 
the  ethmoid,  the  sphenoid,  and  the  superior 
maxillary  bones.  Through  a  portion  of  the 
ethmoid  and  sphenoid  bones  there  was  an 
opening  communicating  with  the  cavity  of 
the  skull.  The  growth,  with  the  portion  of 
uPPer  Jaw  that  remained  connected  with  it, 
is  in  the  Museum  of  St.  George's  Hospital.1 

H.  W.,  aged  thirty-eight,  was  admitted  to 
St.    George's    Hospital,    under   the   author's 

1  The  author  is  indebted  to  Mr.  Charles 
Hunter  for  the  post-mortem  examination. 
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care,  Jan.,  1870.  In  July,  1869,  she  first 
noticed  swelling  of  the  right  lower  eyelid, 
with  neuralgic  pains  over  the  right  temple 
and  brow.  After  a  month  the  eye  began  to 
protrude.  In  September,  the  right  cheek 
began  to  bulge  out,  and  the  right  side  of  the 
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Portrait  of  a  patient  with  malignant  tumor  of  the  upper  jaw,  and 
deficiency  of  the  lower  jaw. 


nose  to  enlarge.  The  sight  of  the  right  eye 
had  been  failing  for  some  two  months  prior 
to  her  admission.  The  mass  now  (April, 
1870)  projects  into  the  right  nostril,  into  the 
right  orbit,  and  outwards  under  the  cheek 
and  masseter,  and  bulges  into  the  mouth  to 
a  slight  extent.  Hemorrhage  occasionally 
occurs  from  the  nostril.  The  increase  of  the 
tumor  is  very  perceptible  ;  its  aspect  is  rep- 
resented by  the  engraving. 

The  peculiarity  of  this  patient's  condition 
is,  that  she  has  no  vestige  of  a  lower  jaw.  It  is 
related  by  her  friends  that  when  two  years 
of  age  the  lower  jaw  exfoliated  entirely  ;  but 
there  is  now  no  indication  of  such  a  bone 
having  ever  existed.  She  has  always  been 
fed  on  soft  food.1 

1  The  patient  died  soon  afterwards. 


If  a  cancerous  tumor  of  the  lower  jaw 
be  seen  in  an  early  condition,  if  it  is  situ- 
ated near  the  symphysis,  and  the  patient 
desire  it,  its  removal,  with  the  whole 
depth  of  the  bone  to  which  it  is  attached, 
may  be  attempted  ;  for  if  situated  in  front, 
the  limits  may  be  ascertained, 
and  the  tumor  dissected  out 
entire.  But  if  it  involve  the 
bone  near  the  angle,  we  can 
seldom  ascertain  how  deeply 
it  may  extend,  or  to  what  de- 
gree it  involves,  by  infiltration, 
the  tissues  at  the  root  of  the 
tongue  ;  it  may  extend  far  be- 
yond the  reach  of  the  scalpel. 
After  all,  it  will  be  found 
that  much  discrimination  is 
required  on  the  part  of  the  sur- 
geon who  has  to  decide  upon 
the  removal  of  a  cancerous 
growth  of  the  jaws :  and  so 
much  depends  on  the  indivi- 
dual features  of  each  case,  that 
it  would  be  entirely  out  of  the 
question  to  attempt  a  strict 
code  of  directions  relative  to 
treatment.  At  best,  however, 
interference  by  operation  is  in 
the  large  number  of  cases  most 
unsatisfactory  :  in  the  few,  we 
hope  some  benefit  is  conferred. 
I  Dr.  Oblemann,  of  Bremen, 
tabulates  (Archiv.  fiir  Klin. 
Chirurg.,  xviii.,  2,  1875)  the 
statistics  of  thirty-two  cases 
of  tumors  of  the  upper  jaw 
where  complete  or  partial  re- 
section was  done.  The  entire 
jaw  was  removed  fifteen  times, 
and  part  of  it  twice,  for  carci- 
noma. Out  of  twenty  total 
resections  there  were  three 
deaths  and  seventeen  recover- 
ies, while  of  twelve  partial  re- 
sections there  was  no  death. 
Fifteen  per  cent.,  therefore, 
was  the  total  mortality.  He 
finds  that  carcinoma  is  much  more  fre- 
quent in  middle  and  advanced  life  and  is 
twice  as  frequent  among  men  as  women. 
The  ultimate  result  of  the  cases  of  car- 
cinoma was  fatal  after  an  interval  of  from 
one  to  three  years,  the  disease  recur- 
ring in  the  cicatrix.  Still,  he  considers 
that  the  operation  should  be  undertaken 
in  these  cases,  provided  the  disease  be 
not  so  far  advanced  as  to  make  it  impossi- 
ble to  separate  the  diseased  ft-om  healthy 
tissues,  because  it  prolongs  life  and  allevi- 
ates suffering.  Agnew  gives  128  recov- 
eries in  158  excisions  of  all  kinds  of  the 
upper  jaw.  He  declares  secondary  opera- 
tions to  be  useless.] 

We  cannot  do  greater  justice  to  the  subject 
than  by  transcribing,  in  conclusion,  the  words 
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of  Monsieur  Giraldes  :  "Dans  le  traitement 
des  tumeurs  du  sinus  maxillaire,  il  est  des 
cas  dans  lesquels  le  ohirurgien  doit  agir,  et 
d'autres  cas  dans  lesquels  il  est  prudent  de 
s'abstenir.  Lorsque  les  tumeurs  sont  de  petit 
volume,  et  surtout  lorsque  la  constitution  du 
malade  n'est  pas  alteree,  l'art  doit  intervenir, 
et  dans  ce  cas,  il  peut  arreter  le  mal  pendant 
quelque  temps,  et  prolonger  la  vie  des  mala- 
des.  Si  la  tumeur  est  volumineuse,  sans  que 
la  constitution  du  malade  soit  encore  alteree  ; 
si  la  cachexie  cancereuse  n'est  pas  developpee, 
le  cliirurgien  doit  encore  intervenir,  et  par 
deux  raisons  :  d'abord,  parce  qu'il  peut  arre- 
ter pour  quelque  temps  la  marche  d'une  niala- 
die  qui  a  une  grande  tendance  a  progresser  ; 
ensuite,  parce  qu'il  peut  avoir  afl'aire  a  une 
tumeur  fibro-plastiquedont  la  malignite,  dans 
le  cas.  oil  elle  serait  maligne,  serait  tojours 
moindre  que  celle  des  tumeurs  encephaloi'des. 
Lorsqu'enfin  la  tumeur  du  sinus  est  volumi- 
neuse, qu'elle  envoie  des  prolongements  en 
tout  sens,  que  la  constitution  du  malade  est 
alteree,  l'intervention  de  l'art  ne  ferait  que 
compliquer  un  etat  deja  trop  grave."1 

The  gums  and  the  other  soft  tissues  of 
the  mouth,  if  affected  by  cancer,  are  usu- 
ally attacked  by  the  epithelial  variety. 
Commencing  gradually  on  the  surface  of 
the  gums,  it  runs  its  course,  similar  to 
that  species  of  cancer  elsewhere.  By  de- 
grees the  ulcerated  surface  spreads  ;  the 

[Fig.  365. 


Cancer  of  the  mouth.] 

borders  of  the  ulcer  present  their  usual 
thickened  and  elevated  edges  ;  not  only 
the  cheek,  but  the  floor  of  the  mouth  and 
the  tongue  become  secondarily  affected. 
The  disease  in  this  situation  is  generally 
very  painful ;  much  distress  is  occasioned  j 
by  movements  of  the  cheek  or  tongue  ; 
much  misery  entailed  by  constant  escape 
of  saliva  ;  great  inconvenience  and  often 
difficulty  is  experienced  in  articulation 
and  mastication. 

1  Des    Maladies   du    Sinus    maxillaire,    p. 
54. 


No  operation  in  such  cases  is  justifiable. 
Epithelial  cancer  affecting  the  mouth  ap- 
pears to  partake  of  a  more  malignant 
aspect  than  it  assumes  elsewhere ;  or 
rather,  we  might  say,  its  local  position 
renders  it  an  obstacle  to  the  requisite  sup- 
ply of  food  :  consequently  the  life  of  the 
patient  is  sooner  terminated.  The  treat- 
ment to  be  adopted  is  palliative  :  locally 
the  use  of  gargles,  to  obviate  the  distress 
occasioned  by  offensive  discharges ;  con- 
stitutionally, anodynes  lo  lull  the  pangs 
which  constantly  dart  through  the  parts 
aliected. 


Operations. 

As  operations  for  the  removal  of  the 
lower  or  upper  jaw,  or  any  portions  of 
them,  have  been  fully  described  in  all 
treatises  on  Operative  Surgery,  we  feel 
that  there  is  nothing  new  to  record  in  the 
following  observations.  Our  notice  of 
the  diseases  of  the  jaws  would,  however, 
be  incomplete,  were  we  not  to  lay  before 
the  reader  the  general  rules  he  should  ob- 
serve, and  the  manner  in  which  he  should 
proceed,  when  called  upon  to  operate  on 
either  of  these  bones. 

[The  position  usually  recommended  for 
the  patient  in  these  operations  is  the  sit- 
ting or  semi-recumbent  posture.  Roser, 
followed  by  Burow,  of  Ivonigsberg,  has  per- 
formed numerous  operations  on  the  jaws 
and  mouth,  with  the  patient  lying  on  his 
back,  with  so  much  of  his  body  projecting 
over  the  end  of  the  operating  table  that 
the  head  hung  down  with  the  crown 
vertical.  It  was  fixed  in  that  position 
by  an  assistant.  In  this  manner  he  claims 
to  do  away  with  the  necessity  for  trache- 
otomy, and  to  avoid  all  danger  of  suffo- 
cation by  hemorrhage,  the  blood  escaping 
chiefly  by  the  nostrils.  He  has  kept  pa- 
tients, 60  to  70  years  of  age,  in  this  position 
from  two  to  three  hours,  without  unfa- 
vorable symptoms.] 

Operations  in  diseases  of  the  lower  jaw 
may  involve  the  removal  of  but  a  small 
portion  of  the  bone  ;  of  a  large  portion 
of  its  anterior  division  ;  of  one  half — from 
the  symphysis  to  the  condyle  ;  or  rarely 
of  the  whole  bone,  with  both  articular 
processes.  There  is  considerable  differ- 
ence in  the  method  of  proceeding  under 
these  various  conditions ;  but  chiefly  as 
regards  the  external  incisions  required  in 
each. 

A  small  tumor  may  occupy  only  a  por- 
tion of  the  anterior  part  of  the  lower  jaw, 
and  the  growth  be  found  connected  with 
the  alveolar  edge  without  affecting  the 
bone  to  a  greater  depth  ;  extending  per- 
haps further  laterally  than  downwards. 
It  may  have  involved  the  alveolar  pro- 
cess to  such  an  extent,  that  the   corres- 
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ponding  teeth  are  loose  or  have  been 
pushed  out.  A  case  in  which  a  tumor 
(fibrous)  afi'ected  the  lower  jaw  to  the  ex- 
tent of  the  four  incisors,  came  under  our 
care  a  few  years  ago.  The  tumor  was 
firm  and  painless,  and  involved  about 
half  the.  depth  of  the  jaw.  The  canine 
teeth  were  removed  ;  a  saw  was  then 
used  to  cut  down  on  each  side  of  the 
tumor,  through  half  the  depth  of  the 
bone  ;  then  with  a  pair  of  cutting  for- 
ceps, the  upper  half  of  the  bone,  between 
the  lateral  cuts,  was  taken  away  with  the 
tumor  still  adherent  to  it.  Sir  W.  Fer- 
gusson  relates  a  case  in  which  he  removed 
a  much  larger  portion,  in  breadth,  of  the 
lower  jaw,  by  a  similar  operation.1  He 
justly  observes,  that  the  advantages  of 
being  able  to  leave  the  lower  half  of  the 
bone  are  very  considerable  ;  for  the  lower 
jaw  retains  its  shape,  and  false  teeth  can 
be  readily  adapted  to  it  when  the  parts 
are  healed.  "When,  under  these  circum- 
stances, the  tumor  is  small,  no  external 
incision  is  requisite.  In  the  case  alluded 
to,  Sir  W.  Fergusson  was  obliged  to  ex- 
pose the  tumor,  b}r  making  incisions  from 
the  angles  of  the  mouth  to  the  base  of  the 
lower  jaw.  If  the  operator  can  possibly 
avoid  cutting  through  the  lip,  he  should 
by  all  means  do  so  :  and  it  will  be  found 
that,  by  drawing  the  lower  lip  down, 
separating  it  from  the  bone,  and  with  re-  j 
tractors  pulling  upon  the  angles  of  the 
mouth,  a  considerable  surface  of  the  an- 
terior part  of  the  bone  may  be  exposed, 
without  any  external  incision.  Instead 
of  two  incisions  through  the  lower  lip, 
when  a  tumor  has  to  be  removed  with  the 
anterior  portion  of  the  jaw,  one  incision 
in  the  median  line  may  suffice  :  it  can  be 
carried  down  below  the  chin  without  any 
obstacle  or  objection  :  and  this  allows  the 
flaps  to  be  drawn  well  over  to  either  side, 
so  as  to  expose  a  considerable  portion  of 
the  bone.  The  downward  extension  of 
the  incision  also  affords  a  ready  escape  for 
the  future  discharge  from  the  wound. 

When  a  tumor  involves  the  whole  depth 
of  the  bone,  and  this  has  to  be  removed 
with  the  morbid  growth,  the  external  in- 
cisions having  been  made,  the  flaps  must 
be  cleanly  dissected  from  the  tumor,  to 
expose  a  sufficient  surface  of  healthy  bone 
on  each  side.  In  order  to  enable  the  sur- 
geon to  cut  where  the  tissues  are  sound, 
the  teeth  should  be  removed  where  the 
bone  is  to  be  divided.  The  anterior  sur- 
face being  denuded,  the  posterior  has  to 
be  freed  from  attachments  of  muscles, 
etc.  Prior  to  passing  the  knife  behind 
the  bone,  the  tongue  must  be  secured  ;  a 
strong  ligature  should  be  passed  through 
its  apex,  and  held  by  an  assistant.  Of 
course   this  is    only   requisite  when  the 

1  Fergusson's  Practical  Surgery,  p.  66S. 


muscles  are  detached  at  the  symphysis. 
If  this  precaution  be  neglected,  the 
tongue  is  apt  to  fall  back,  on  the  division 
of  its  muscles,  and  the  patient  runs  the 
risk  of  suffocation.  The  ligature  may  be 
removed  a  few  hours  after  the  operation  ; 
in  the  mean  time  it  should  be  held  by  an 
assistant,  or  otherwise  secured  on  the 
face.  A  large  fibrous  tumour  of  the 
lower  jaw  was  removed  in  our  presence, 
with  more  than  half  of  the  bone,  without 
any  attention  being  paid  to  the  tongue  ; 
the  patient  appeared  choking,  when  the 
tongue  was  seized  with  a  pair  of  forceps, 
drawn  forwards,  and  immediately  secured 
with  a  needle  and  thread,  and  the  patient 
again  breathed  with  comfort.  If  the 
tumor  be  very  large,  and  irregular  on  its 
posterior  aspect,  it  is  better"  first  to  cut 
through  the  jaw  at  its  sides,  and  then 
subsequently  detach  it  and  the  tumor 
from  its  posterior  adhesions.  The  iso- 
lated portion  of  the  jaw  can  then  be 
turned  forwards,  and  the  mass  dissected 
from  the  soft  tissues  at  the  floor  of  the 
mouth,  commencing  within  from  above 
downwards.  The  method  of  dividing  the 
jaw  is  simple,  if  properly  performed.  The 
outer  shell  of  the  bone  should  be  notched 
with  a  fine  saw,  and  then  the  bone  cut 
through  with  a  pair  of  strong  bone-cut- 
ting forceps.  IV  hen  a  tumor  implicates 
the  side  of  the  lower  jaw,  or  runs  near  to 
or  involves  the  ramus,  the  external  inci- 
sion, to  expose  the  bone,  will  difler  from 
that  described.  If  it  be  requisite  to  dis- 
articulate the  bone,  the  external  incision 
should  commence  just  above  and  over  the 
corresponding  temporo-maxillary  joint ; 
be  carried  down  to  near  the  angle  [this 
cut  is  made  over  the  ramus  so  as  to  avoid 
the  parotid  gland  where  it  overlaps  the 
masseter  muscle,  and  also  the  parotid 
duct]  ;  then  turned  forwards  to  the  side 
of  the  chin  and  (if  the  tumor  extend  far 
forwards)  towards  the  border  of  the  lip, 
and  terminate  within  a  little  of  its  free 
margin.  The  integuments  on  the  side  of 
the  face  included  in  this  line  of  incision 
are  now  to  be  dissected  upwards.  The 
incision  has  crossed  the  facial  artery  ;  and 
as  the  flap  is  dissected  off,  the  artery  must 
be  divided  ;  it  had  better  at  once  be  tied, 
to  save  loss  of  blood.  The  bone  imme- 
diately in  front  of  the  diseased  mass  has 
tljen  to  be  divided,  as  described.  The 
portion  to  be  disarticulated  must  then  be 
seized  and  drawn  outwards  ;  some  foi'ce 
may  be  requisite  to  effect  this.  As  the 
bone  is  drawn  outwards,  the  mucous 
membrane  and  muscles  are  to  be  detached 
from  its  inner  surface.  The  knife  has 
only  to  be  kept  in  close  contact  with  the 
bone  to  effect  this,  and  to  avoid  all  un- 
necessary danger.  As  the  articulation  is 
approached,  the  bone  should  be  still 
pushed   forcibly   outwards  ;  the  point   ol 
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the  knife  made  to  cut  close  to  it,  and  care 
taken,  in  cutting  through  the  ligaments 
of  the  articulation,  not  to  let  the  point  be 
carried  inwards,  or  out  of  sight.  The  ex- 
ternal carotid  or  the  internal  maxillary 
may  readily  be  wounded,  if  this  precau- 
tion be  neglected.  If  disarticulation  be 
not  requisite,  in  consequence  of  the  tumor 
not  extending  to  the  condyle,  the  exter- 
nal incision  need  not  be  carried  quite  so 
high  on  the  side  of  the  face  ;  but,  in  other 
respects,  should  be  made  in  the  direction 
just  described.  The  bone,  however,  will 
have  to  be  divided  behind,  as  well  as  in 
front  of  the  tumor.  The  remaining 
stages  of  the  operation  are  comprised  in 
securing  all  bleeding  vessels,  and  in 
bringing  the  edges  of  the  wound  together. 
Silver  sutures  are  probably  most  useful 
here.  They  should  be  introduced  at  fre- 
quent intervals,  so  that  the  corresponding 
portions  of  the  side  of  the  face  be  accu- 
rately adjusted  to  each  other.  The  ex- 
treme vascularity  of  the  tissues  generally 
secures  rapid  union,  and  a  speedy  recov- 
ery from  such  an  apparently  frightful 
wound.  The  inner  surface  of  the  cheek 
should  be  supported  with  a  fold  of  wet 
lint.  The  dissevered  muscles  soon  adapt 
themselves  to  their  novel  duty,  and  within 
twenty-four  hours  are  capable  of  support- 
ing the  tongue  sufficiently  to  enable  it  to 
perform  its  usual  offices,  without  fear 
of  its  retraction  towards  the  pharynx. 
The  chief  inconvenience  as  regards  the 
portion  of  the  jaw  which  is  left  is,  that  it 
is  apt  to  be  drawn  inwards.  But  if  a  thin 
cap  of  metal  be  adapted  previous  to  the 
operation,  so  that  the  upper  and  lower 
teeth  can  be  secured  by  it,  it  may  be  ap- 
plied, as  soon  as  the  operation  is  com- 
pleted, with  great  advantage.  It  steadies 
the  parts,  and  does  not  interfere  with  the 
administration  of  food.  This  latter  should 
be  fluid,  and  may  easily  be  sucked  in 
between  the  lips,  without  separating  the 
teeth  on  the  sound  side.  The  jaw  should 
be  supported  by  a  handkerchief  or  band- 
age passed  under  the  chin,  and  fixed  over 
the  head.  Formidable  as  this  operation 
is,  patients  usually  convalesce  satisfac- 
torily ;  nor  is  the  disfigurement,  subse- 
quent to  the  removal  of  a  large  portion  of 
the  lower  jaw,  or  even  the  whole  bone,  so 
great  as  might  be  expected.  In  men  the 
cicatrix  can  be  partially  hidden  by 
whisker  and  beard  ;  and  in  women  a  little 
artificial  ornament  will  readily  conceal 
the  greater  part.  The  material  deposited 
in  the  situation  of  the  original  bone  as- 
sumes a  shape  much  like  that  of  the  jaw 
itself;  becomes  firm  and  fibrous,  and  able 
to  support  a  plate  with  artificial  teeth. 

If  the  whole  of  the  lower  jaw  is  to  be 
removed,  the  incision  should  extend  from 
one  side  of  the  face  to  the  other.     Start- 
ing from  over  the  articulation,  the  inci- 
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sion,  on  arriving  at  the  chin,  instead  of 
being  carried  up  towards  the  lip,  should 
be  carried  onwards  to  the  opposite  angle 
of  the  jaw,  and  then  upwards  to  the  con- 
dyle. This  is  a  formidable  operation.  If 
practicable,  considerable  facility  may  be 
obtained  by  dividing  the  symphysis  im- 
mediately after  the  exposure  of  the  sur- 
face of  the  whole  bone.  This  step  will 
be  found  to  accelerate,  and  render  much 
less  complicated,  the  separation  of  the 
muscles  and  soft  tissues  from  the  inner 
surface  of  the  bone  and  tumor,  and  espe- 
cially to  aid  in  the  more  rapid  disarticula- 
tion of  each  condyle. 

The  extensive  incision  necessary  for  the 
removal  of  a  large  portion  of  the  lower 
jaw  unavoidably  passes  across  and  divides 
the  larger  branches  of  the  portio  dura ; 
the  result  of  which  is  loss  of  power  over 
the  cheek,  and  a  drawing  over  of  the 
mouth  to  the  opposite  side.  This  disfig- 
urement, at  first,  is  generally  considera- 
ble, but  appears  usually  to  improve  by 
time,  though  it  rarely  entirely  disappears. 
Mr.  Syme  succeeded  in  removing  a  tumor 
confined  to  the  ramus  of  the  jaw  by  a 
modified  incision  on  the  side  of  the  face, 
commencing  over  the  tumor,  and  contin- 
ued down  towards  the  angle,  and  then 
forwards,  without  cutting  into  the  mouth. 
The  ramus,  with  the  condyle,  was  suc- 
cessfully removed.1  During  operations 
for  removal  of  tumors  connected  with  the 
lower  jaw,  the  patient  should  sit  up  rather 
than  lie  down.  The  blood  thus  escapes  ex- 
ternally, more  readily  than  into  the  throat. 
Chloroform  [or  ether]  may  be  given  with 
safety,  but  requires  to  be  administered 
cautiously,  with  sponge  or  towel  held  near 
the  nostrils.  We  should  not  do  justice  to 
British  Surgery  did  we  omit  to  mention 
that  Mr.  Anthony  White,  Surgeon  to  the 
Westminster  Hospital,  was  the  first  to  re- 
move a  portion  of  the  lower  jaw.  In 
1804,  it  appears,  he  set  the  example,  and 
thus  established  the  practicability  of  the 
operation.2 

The  operations  requisite  on  the  upper 
jaw  vary  according  to  the  nature  of  the 
disease  affecting  it,  and  the  extent  to 
which  the  walls  of  the  antrum  are  impli- 
cated thereby. 

Small  tumors  growing  from  and  involv- 
ing the  alveolar  processes  may  be  usually 
removed  without  external  incision,  as  de- 
scribed in  the  lower  jaw.  Cysts  of  the 
antrum  or  gums  may  be  attacked  with 
trocar  or  knife,  by  first  pushing  up  the 
lip,  or  drawing  upon  the  angle  of  the 
mouth.  But  when  it  becomes  necessary 
to  remove  a  portion  of  the  superior  max- 
illa, the  direction  and  extent  of  the  exter- 

1  Syme's  Contributions  to  Pathology  and 
Surgery,  p.  21,  1848. 

2  Medical  Gazette,  1846,  vol.  ii.,  p.  529. 
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nal  incisions  are  very  important.  When 
the  tumor  is  small,  and  it  is  supposed  to 
be  limited  to  the  inner  surface  of  the  an- 
trum, or  projects  from  thence  into  the 
nostril,  an  incision  through  the  middle  of 
the  upper  lip  into  the  corresponding  nos- 
tril, continued  upwards  from  the  attach- 
ment of  the  ala  for  an  inch  or  more  along 
the  side  of  the  nose,  will  enable  the  sur- 
geon to  dissect  off  a  considerable  flap,  and 
uncover  a  very  large  portion  of  the  supe- 
rior maxillary  bone. 

"When  it  is  supposed  requisite  to  remove 
the  whole  of  the  superior  maxilla  with  a 
large  tumor,  a  second  incision  to  that  de- 
scribed will  be  requisite.  This  second 
incision  must  be  carried  through  the 
cheek,  from  the  inner  surface  of  the  angle 
of  the  mouth,  obliquely  to  the  prominence 
of  the  malar  bone ;  or  if  the  tumor  be 
very  considerable,  and  implicates  the  ma- 
lar bone,  the  incision  can  be  run  outwards 
over  the  zygoma  ;  an  ample  flap  may  thus 
be  secured,  when  the  soft  parts  are  dis- 
sected upwards  from  the  anterior  surface 
of  the  bones. 

If,  when  the  requisite  incision  is  made, 
and  the  bone  sufficiently  exposed,  it 
should  appear  that  the  disease  is  confined 
to  the  inner  wall  of  the  antrum,  or  grow- 
ing from  it  into  the  nostril,  the  nasal  bone 
should  be  cut  through,  and  turned  par- 
tially to  one  side,  without  entirely  sepa- 
rating it  from  its  periosteal  attachments. 
Thus  the  nostril  will  be  laid  fully  open, 
and  the  tumor  can  perhaps  be  removed 
without  cutting  away  more  bone.  If  this 
measure  be  successful,  the  nasal  bone 
may  be  replaced,  the  flap  of  skin  brought 
over  it,  and  secured  with  sutures. 

If  the  disease  is  found  to  affect  the 
lower  half  of  the  antrum,  and  the  orbital 
plate  is  free,  then  the  latter  may  be  left, 
and  the  former  removed.  The  incisor 
teeth  of  the  side  affected  having  been  ex- 
tracted, the  alveolus  in  front  should  be 
partially  divided  with  a  small  fine  saw ; 
the  surgeon  cutting  from  the  nares  down- 
wards. The  cutting-forceps  should  com- 
plete the  division  of  the  bone  backwards, 
with  that  of  the  hard  palate.  A  line  of 
incision  had  better  first  be  made  along 
the  mucous  membrane  of  the  latter,  on 
the  side  of  the  median  line  which  is 
affected  by  the  disease.  Then  the  bone 
immediately  below  the  margin  of  the  or- 
bit, and  from  the  nostril  to  the  outer  edge 
of  the  malar  bone,  must  be  cut  through 
with  saw  and  bone-forceps,  and  the  at- 
tachments of  the  soft  palate  separated 
with  the  scalpel.  The  portion  of  bone  to 
be  removed  should  then  be  seized  with 
strong  forceps,  when,  by  means  of  a  few 
additional  cuts  with  the  knife,  the  sur- 
geon will  be  able  to  dislodge  the  lower 
portion  of  the  maxillary  bone,  with  the 
tumor  attached. 


If  it  be  requisite  to  remove  the  whole 
of  the  superior  maxilla,  the  external  in- 
cision which  extends  in  the  direction  of 
the  zygoma  must  be  continued  backwards 
sufficiently  to  allow  of  the  free  exposure 
of  the  zygomatic  process  of  the  malar 
bone. 

[This  will  make  the  incision  correspond 
closely  to  that  known  as  Fergusson's, 
which  is  described  as  consisting  of  two — 
one  extending  from  the  inner  angle  of 
the  eye  to  the  outer  limit  of  the  orbit, 
and  parallel  with  and  a  little  below  the 
infra-orbital  ridge,  and  the  other  com- 
mencing at  the   nasal  extremity  of  the 

Fig.  366. 


Fergusson's  incision  for  removal  of  the  upper  jaw. 

first,  and  carried  down  along  the  side  of 
the  nose,  around  its  ala  to  the  columnar 
nasi,  and  from   thence  down  to  the  mid- 

j  die  of  the  upper  lip.] 

W7hen  the  flap  of  the  cheek  has  been 

I  freely  dissected  outwards  to  the  margin  of 
the  orbit,  the  floor  of  the  orbit  must  be 

I  cleared   carefully   of   the   attachment   of 

|  the  inferior  oblique  muscle,  etc.  The 
zygomatic  process  of  the  malar  must  be 
notched  with  the  saw  ;  the  alveolar  ridge 
similarly  treated  ;  and  then  the  bone-cut- 
ting forceps  employed.  One  blade  of  the 
instrument  should  be  introduced  into  the 
nostril,  the  other  at  the  inner  and  inferior 
portion  of  the  orbit ;  great  care  being 
taken  that  the  eyeball  is  not  injured. 
The  blades  of  the  forceps  should  cut 
through  the  nostril  and  floor  of  the  orbit 
to  the  spheno-maxillary  fissure  ;  the  malar 
bone  should  be  cut  through  its  middle, 
right  back  to  the  anterior  extremity  of 
the  same  fissure  ;  and  the  hard  palate,  on 
the  same  side  of  the  septum  nasi,  should 
be  cut  back  to  the  posterior  border.  Thus 
the  tumor  and  bone  will  now  only  be  held 
by  a  few  attachments  of  soft  tissue,  which 
the  knife  easily  separates.  The  bone 
can  then  be  removed  with  slightly  forcible 
manipulation,  or  by  twisting  it  in  the 
grip  of  a  pair  of  strong  forceps. 

The  hemorrhage  in  such  an  operation 
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is  usually  greater  from  the  flap  than  from 
the  rest  of  the  exposed  surface ;  but  gene- 
rally subsides  in  a  short  time,  so  that 
many  ligatures  are  rarely  requisite.  The 
hollow  left  by  the  removal  of  the  bone 
should  be  partially  filled  with  wet  lint, 
and  the  edges  of  the  flap  secured  as 
already  described.  In  such  operations 
the  patient  should  sit  in  the  upright 
position,  that  he  may  readily  get  rid  of 
the  blood  from  his  mouth.  Chloroform 
should  be  administered  by  an  experienced 
person ;  for  its  action  can  only  be  kept  up 
by  its  being  applied  on  a  sponge  or  towel. 

Tumors  of  the  upper  jaw  vary  so  ma- 
terially in  size,  in  prominence,  and  direc- 
tion, in  their  point  of  origin,  and  in 
many  other  circumstances,  that,  in  the 
direction  and  extent  of  the  external  in- 
cisions, much  latitude  must  be  given,  and 
much  left  to  the  judgment  of  the  surgeon. 
Langenbeck  has  described  several  opera- 
tions for  the  removal  of  tumors  of  the 
face.  The  peculiarity  of  these  operations 
is,  that  he  has  endeavored  to  separate 
the  periosteum  from  the  bone  (when 
necessary  to  remove  the  latter),  and  to 
preserve  the  former  in  connection  with 
the  soft  parts.  He  believes  that  he  has 
obtained  recovery  without  deformity  by 
so  doing ;  while,  if  he  had  removed  the 
periosteum,  deformity  would  have  re- 
sulted. 

He  has  also  adopted  an  operation, 
which  he  terms  osteoplastic  resection  of 
the  upper  jaw.  [This  operation  would 
appear  to  be  attended  with  even  more 
risk  than  when  the  bones  are  absolutely 
removed,  probably  from  offering  less  space 
for  manipulation,  and  thus  embarrassing 
the  surgeon's  movements.  In  Mr. 
Hewett's  case  the  patient  sank  before  the 
operation  could  be  completed.  ( Ashhurst, 
in  Am.  ed.  of  Erichsen.)]  This  operation 
is  performed  when  the  origin  and  growth 
of  the  tumor  is  behind  the  superior  max- 
illary bone,  but  cannot  be  reached  with- 
out displacing  that  bone.1  Instead  of 
removing  the  superior  maxilla  entirely, 
the  requisite  external  incisions  are  made 
down  to  the  bone  at  once,  the  bone  sawn 
through  in  the  same  incisions,  and  the 
portion  thus  partially  detached  forcibly 
turned  inwards,  without  otherwise  divid- 
ing it  from  its  connections  with  the  nasal 
and  frontal  bone.  The  tumor  is  then 
removed  from  behind  the  bone,  and  the 
latter  replaced  in  its  original  position. 
No  incision  is  made  at  the  place  where 
this  fracture  or  bending  must  necessarily 
occur. 

Langenbeck's  observations,  and  the 
cases  he  records,  are  too  lengthy  for  us  to 

1  As  in  Mr.  Hewett's  case,  referred  to  on 
p,  528. 


introduce  here ;  we  must  therefore  refer 
the  reader  to  the  original.1 


Diseases  of  the  Pharynx. 

Congenital  defects  of  the  pharynx  are 
rare,  and  when  they  occur  are  associated 
with  such  other  conditions  of  the  foetus  as 
to  render  them  incompatible  with  life  ; 
so  that  no  practical  importance  attaches 
to  their  consideration. 

Inflammation  of  the  pharynx  is  gene- 
rally a  continuation  of  a  similar  condition 
of  the  fauces  and  soft  palate,  but  is, 
though  very  rarely,  seen  to  exist  alone. 
When  complicated  with  inflammation  of 
the  fauces  and  glottis,  the  inflammation 
appears,  to  partake  of  the  erysipelatous 
and  diffuse  character,  and  often  termi- 
nates in  purulent  infiltration  of  the  cellu- 
lar tissue. 

The  general  conditions  indicative  of 
this  form  of  inflammation  will  be  con- 
sidered under  the  head  of  oedema  of  the  . 
glottis,  in  the  essay  on  Diseases  of  the 
Larnyx.  Difficulty  in  swallowing ; 
labored  respiration ;  swelling  of  the 
throat,  often  observed  externally ;  swollen 
and  rounded  uvula  and  margins  of  soft 
palate,  hiding  from  view  all  behind  them, 
are  the  prominent  symptoms.  The  tongue 
soon  becomes  brown  and  dry,  the  lips 
covered  with  sordes.  The  patient  dies 
suddenly  in  a  spasmodic  effort  to  re- 
spire, or  gradually  sinks.  Usually  death 
takes  place  at  an  early  period,  and  often 
sooner  than  has  been  anticipated.  A 
patient,  well  to-day,  is  attacked  in  the 
evening  with  sore  throat  and  difficulty  in 
swallowing ;  these  symptoms  are  soon 
followed  by  great  obstruction  to  respira- 
tion, entire  loss  of  sleep,  rapid  pulse,  and 
hot  skin  ;  in  the  course  of  three  clays,  or 
four  at  latest,  with  all  his  faculties  clear, 
and  while  able  to  direct  by  motion  or 
writing  those  around  him,  the  patient's 
head  falls  back,  and  he  is  dead. 

[Granular  sore-throat  is  a  form  of  pha- 
ryngitis which  is  very  common  in  this 
country.  It  begins  as  an  ordinary  quinsy 
or  sore-throat,  and  by  repetition  becomes 
chronic.  The  follicles  of  the  mucous  mem- 
brane become  thickened  and  hypertro- 
phied,  and  often  several  of  them  coalesce, 
forming  little  ulcerations  on  the  surface 
and  containing  a  cheesy  substance  consist- 
ing of  disintegrated  epithelial  cells.  Ab- 
stinence from  loud  or  continued  speaking, 
and  from  hawking  or  attempts  at  coughing, 
and  attention  to  the  general  health  are 
the  first  essentials  of  treatment. 

Locally  iodoform  will  often  be  of  great 

1  Deutsche  Klinik,  1859,  No.  48,  p.  470; 
and  1861,  No.  29,  p.  281. 
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service,  painted  on  the  mucous  membrane 
in  the  strength  of  four  grains  to  the  ounce 
of  glycerine.  Nitrate  of  silver,  thirty 
grains  to  the  ounce  of  water,  is  even  more 
useful,  and  should  be  emploj'ed  dairy.  If 
the  little  elevations  or  granulations  show 
no  disposition  to  yield,  they  must  be  cau- 
terized two  or  three  at  a  time  until  they 
have  all  been  destroyed.  A  mixture  of 
equal  parts  of  caustic  soda  and  quicklime 
(London  paste)  is  the  best  for  this  pur- 
pose.] 

If  the  parts  be  examined  after  death, 
there  will  be  found  oedema  of  the  submu- 
cous areolar  tissue,  around  and  in  the  sub- 
stance of  the  constrictors,  and  travelling 
down  around  the  oesophagus  as  low  as  the 
cardiac  extremit}\  Often  the  areolar  tis- 
sue is  the  seat  of  purulent  infiltration. 
The  treatment  of  such  cases  is  niost  fre- 
quently hopeless.  As  long  as  the  patient 
can  swallow,  as  long  as  the  mischief  stops 
short  of  purulent  infiltration,  there  is 
hope  of  recovery,  and  encouragement  to 
persevere  with  the  administration  of 
stimulants  and  nutritious  fluid  food,  if 
they  can  be  swallowed  ;  or  with  enema ta 
of  wine,  quinine.,  and  beef-tea.  Laryn- 
gotomy  should  be  performed  when  dan- 
ger of  suffocation  becomes  evident,  or  if 
the  patient  is  suddenly  attacked  by  spasm 
of  the  larynx  threatening  immediate 
death.  Even  if  the  benefit  from  laryngo- 
tomy  be  not  permanent,  it  affords  much 
immediate  relief  to  the  distress  of  the 
symptoms,  and  certainly  prolongs  life  in 
most  cases. 

W.  S.,  aged  45,  was  admitted  on  the  29th 
September,  1S45,  into  St.  George's  Hospital, 
with  difficulty  of  breathing  and  swallowing, 
and  all  the  symptoms  of  diffuse  cellular  in- 
flammation, extending  down  the  pharynx 
and  oesophagus.  On  the  2d  October,  at  five 
A.  M.,  he  was  attacked  with  a  paroxysm  of 
dyspnoea,  and  became  quite  black  in  the  face 
and  insensible.  Laryngotomy  was  at  once 
performed ;  and  after  artificial  respiration 
had  been  kept  up  some  time,  consciousness 
returned ;  but  it  was  found  that  the  patient 
was  utterly  unable  to  swallow  anything,  and 
he  died  the  following  day.  The  effusion  of 
lymph  extended  from  the  cellular  tissue  round 
the  glottis  downwards  around  the  oesophagus, 
in  the  anterior  as  well  as  the  posterior  medi- 
astinum, as  low  as  the  diaphragm.1 

It  will  be  evident  to  the  reader  with  the 
above  case  before  him,  that  when  the  mis- 
chief extends  beyond  and  below  the 
pharynx,  and  the  infiltration  is  of  a  puru- 
lent character,  no  possible  advantage  can 
be  derived  from  any  form  of  treatment. 
The  patient  dies,  either  in  a  paroxysm  of 
dyspnoea,  or  poisoned  by  the  pus  locked 
up  in  the  cellular  tissue  of  the  thorax. 

1  Post-mortem  and  Case  Book,  1845,  No. 
234. 


Abscess  of  the  pharynx  is  an  occasional 
occurrence ;  is  generally  a  formidable 
evil ;  and  is  often,  as  a  cause  or  result, 
connected  with  some  disease  of  the  cervi- 
cal vertebra?.  [It  sometimes  arises  from 
traumatic  causes,  as  where  foreign  bodies 
become  impacted  in  the  pharynxT  It  pro- 
gresses gradually  attended  with  soreness 
of  the  throat,  difficulty  in  deglutition,  in- 
termittent attacks  of  dyspnoea — but  no  loss 
of  voice — snoring  respiration,  the  presence 
of  an  elastic  or  fluctuating  swelling  behind 
the  pharynx,  which  can  be  felt  with  the 
finger,  and  is  often  accompanied  at  some 
stage  with  rigors  followed  by  fever. 

The  abscess  should  be  opened  at  the 
earliest  possible  moment,  preferably  by 
the  aspirator  ;  if  that  cannot  be  procured, 
by  a  guarded  bistoury,  bearing  in  mind 
the  danger  of  suffocation  from  the  en- 
trance of  pus  into  the  larynx.]  Much 
care  must  be  taken  to  arrive  at  a  correct 
diagnosis  of  such  a  case  ;  for  it  may 
readily  be  mistaken  for  a  polypoid  or 
other  solid  growth  of  the  walls  or  cavity 
of  the  pharynx. 

[Gummy  tumors  occasionally  invade 
the  pharynx  during  the  advanced  stages 
of  syphilis.  They  are  usually  found  either 
in  the  soft  palate  or  under  the  mucous 
membrane  of  the  posterior  wall.  When 
in  the  latter  situation  they  should  be  care- 
fully diagnosed  from  retro-phaiyngeal 
abscess.  Usually  some  concomitant 
symptoms  of  syphilis  are  present.  The 
little  tumor  disappears  rapidly  as  a  rule 
under  the  free  use  of  iodide  of  potassium.] 

The  following  case  well  illustrates  the  im- 
portance of  this  precaution  :  An  abscess,  the 
size  of  a  pigeon's  egg,  was  situated  between 
the  bodies  of  the  iipper  cervical  vertebra?  and 
the  back  of  the  pharynx,  but  from  being  flat- 
tened in  front,  did  not  cause  any  material 
projection  of  the  posterior  wall  of  the  pharynx. 
In  connection  with  the  abscess,  a  second  small 
cyst  was  prolonged  forwards,  so  as  to  form  a 
nipple-like  swelling  in  the  pharynx ;  and 
this  compressed  and  completely  closed  the 
orifice  of  the  glottis.  The  aperture  of  com- 
munication between  this  process  and  the 
body  of  the  abscess  admitted  the  point  of  the 
little  finger ;  and  the  whole  swelling  was 
freely  movable  and  perfectly  translucent  at 
its  extremities  and  sides.  This  abscess  oc- 
curred in  an  infant  seven  months  old,  who 
had  suffered  from  dyspnoea  for  three  weeks. 
The  difficulty  of  breathing  became  very  ur- 
gent three  days  before  death ;  was  constant, 
though  less  urgent  at  intervals ;  but  the 
slightest  exposure  to  cold,  any  motion  or  ex- 
citement, brought  on  a  recurrence  of  threat- 
ened suffocation,  attended  by  a  peculiar 
croupy  inspiratory  sound.  There  was  no  at- 
tendant difficulty  of  swallowing,  and  no  other 
disease  was  found  after  death.1 


1  Trans,  of  Path.  Society,  vol.  i.,  p.  61. 
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Abscess  may  arise  from  an  injury  to  the 
pharyngeal  mucous  membrane,  caused  by 
the  passage  or  the  impaction  of  a  foreign 
body.  In  the  Museum  of  St.  George's  Hos- 
pital is  a  preparation  which  shows  an  irregu- 
lar ulcer,  communicating  with  an  abscess,  on 
the  posterior  wall  of  the  pharynx,  which  was 
removed  from  the  body  of  a  young  woman 
who  died  from  its  effects,  and  who  had,  some 
six  weeks  previous  to  her  death,  swallowed 
some  pins,  one  of  which  was  supposed  to 
have  lodged  in  the  pharynx,  and  produced 
the  mischief  which  so  speedily  terminated  in 
death. 

Ulceration  of  the  mucous  membrane  of 
the  pharynx  is  usually  the  consequence  of 
syphilis;  more  rarely  it  is  the  result  of 
scrofulous  influence.  In  children,  the 
latter  condition  is  sometimes  observed  to 
produce  considerable  destruction  of  the 
soft  tissues,  and  its  progress  is  very  diffi- 
cult to  control.  The  symptoms  generally 
are,  offensive  breath ;  offensive  purulent 
secretion  from  the  nostrils,  and  excoriated 
nasal  apertures ;  constant  cough ;  and 
the  external  characteristics  of  a  strumous 
diathesis.  The  ulceration  is  readily  seen 
when  the  mouth  is  opened  ;  is  not  deep, 
but  irregular,  and  the  edges  of  the  ulcer 
usually  well  defined  ;  with  crusts  of  dried 
secretion,  often  highly  offensive,  sticking 
in  patches  to  its  surface.  There  is  not 
much  pain  complained  of;  perhaps  some, 
less  or  more,  is  experienced  when  food  is 
taken. 

This  characteristic  form  of  ulceration  is 
extremely  obstinate  in  duration,  and  often 
extends  to  the  tissues  of  the  soft  and  hard 
palate,  as  well  as  to  the  nares.  In  the  case 
of  a  little  girl  in  St-.  George's  Hospital,  the 
mischief  spread  most  unrelentingly  from  the 
pharynx  to  the  nose  and  mouth,  and  from 
the  mucous  surface  to  the  deeper  tissues ; 
until  the  nose  fell  in,  and  the  greater  portion 
of  the  palate,  soft  and  hard,  was  destroyed, 
leaving  the  child  a  dreadfully  disfigured  ob- 
ject. 

This  strumous  form  of  ulceration  is 
certainly  found  to  exist  in  children  more 
frequently  than  in  adults.  The  treatment 
is  to  be  directed  chiefly  to  constitutional 
measures,  though  local  applications  may 
also  prove  beneficial.  It  should  consist  of 
the  various  tonics,  which  are  beneficial  in 
the  management  of  scrofulous  cases  gen- 
erally, aided  by  good  living,  great  atten- 
tion to  cleanliness  and  pure  air,  and,  if 
within  the  means  of  the  patient,  a  sea- 
side residence ;  the  Isle  of  Thanet  is 
especially  to  be  recommended. 

Syphilitic  ulceration  of  the  pharynx  is 
very  commonly  observed,  especially  in  the 
lower  classes  of  the  metropolis.  It  is  con- 
stantly seen  to  attack  the  posterior  wall 
of  the  pharynx  ;  but  is  usually  accompan- 
ied by  ulceration  of  the  velum  or  tonsils, 


or  some  other  secondary  evidence  of  the 
prevailing  poison. 

[The  primary  sore  of  syphilis  is  sonic- 
times,  though  rarely,  found  in  the  pharj  nx. 
It  is,  as  might  be  supposed,  the  result  of 
unnatural  sexual  relations,  is  commonly 
found  in  women,  and  is  almost  always 
situated  upon  one  of  the  tonsils.  II,  ap- 
pears as  a  superficial  ulcer  with  indu- 
rated base,  or  as  a  mere  erosion.  There 
is  usually  enlargement  of  the  glands  about 
•the  angle  of  the  jaw.  Although  occa- 
sionally such  sores  have  been  known  to 
take  on  phagedenic  action,  as  a  rule,  they 
run  their  course  without  giving  rise  to 
any  marked  local  disturbance.] 

Its  character  may  be  suspected  by  the 
age  of  the  patient,  the  period  of  its  dura- 
tion, and  other  symptoms  which  may  be 
present;  i.  e.,  rupial  sores  in  the  skin; 
nodes  of  the  skull  or  other  bones ;  pains 
in  the  limbs  or  joints;  general  reduction 
of  health  and  flesh ;  and  last,  not  least, 
the  confession  (not  always  to  be  obtained) 
of  a  former  primary  sore,  with  perhaps  a 
mark  of  its  recent  habitation. 

Such  an  ulceration  will  usually  yield 
rapidly  and  satisfactorily  to  treatment. 
It  granulates,  contracts,  and  cicatrizes 
under  the  influence  of  iodide  of  iron,  or 
iodide  of  potassium  alone  ;  and  if  thus 
treated  in  its  earlier  conditions,  leaves 
behind  but  little  to  mark  locally  its  former 
existence.     [See  note,  p.  499.] 

It  happens,  however,  in  some  instances 
—  whether  from  neglect,  or  from  mis- 
applied treatment,  or  from  a  state  of  de- 
terioi'ated  constitution — that  there  arises 
a  greater  virulence  in  this  ulcerative  ac- 
tion ;  and  that  the  ulceration  spreads  not 
only  to  the  sides  and  posterior  wall  of  the 
pharynx,  but  also  implicates  the  velum 
and  arches  of  the  palate,  leaving  a  very 
extensive  surface  entirely  denuded  of  mu- 
cous membrane.  Under  such  circum- 
stances, the  patient  will  be  found  in  a 
deplorable  state  ;  he  has  great  difficulty 
in  swallowing,  and  he  becomes  greatly  re- 
duced from  inability  to  take  sufficient 
nourishment.  When,  under  judicious 
treatment,  cicatrization  commences,  it 
will  generally  be  found  that  as  the  ulcer- 
ated surface  contracts,  the  soft  palate 
becomes  displaced,  and  adherent  by  its 
margins  to  some  portion,  or  occasionally 
to  the  entire  surrounding  surface  of  the 
pharyngeal  wall.  [One  case  which  oc- 
curred in  my  practice  resulted  fatally  from 
cicatricial  stenosis  following  syphilitic 
ulceration  of  the  pharynx.  The  bands  of 
fibrous  tissue  were  so  thick  as  to  prevent 
the  entrance  of  air  during  a  temporary 
attack  of  bronchitis,  the  excess  of  mucus 
becoming  entangled  in  them  and  giving 
rise  to  asphyxia.  I  performed  larvn- 
gotomy  on  the  instant,  but  the  patient 
died  within  a  few  moments. ]     As  a  result, 
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the  soft  palate  has  been  occasionally  seen 
adherent  to  and  continuous  with  the  wall 
of  the  pharynx,  so  that  all  communica- 
tion between  the  latter  and  the  nares  was 
entirely  cut  oft'.  An  operation  should  be 
attempted  partly  to  relieve  this  evil; 
there  is  usually  much  difficulty  in  again 
preventing  adhesions  of  the  parts  during 
cicatrization  ;  but  as  the  sense  of  smell  is 
very  much  impaired  as  long  as  the  com- 
munication between  the  two  cavities  is 
closed,  it  is  most  desirable  to  establish  a 
permanent  aperture  in  the  soft  palate 
under  such  circumstances ;  and  in  all 
probability  the  perseverance  of  the  sur- 
geon in  his  efforts  to  effect  it  will  ulti- 
mately prove  successful. 

Dilatation  of  the  pharynx  may  occur  in 
two  forms  ;  it  may  be  dilated  throughout, 
or  only  partially.  The  latter  condition  is 
met  with  occasionally ;  the  former  very 
rarely.  The  symptoms  noticed  in  cases 
in  which  a  pouch  has  been  found  after 
death,  are  difficulty  in  swallowing  much 
food,  and  vomiting  of  food  which  has  been 
felt  to  stick  in  the  throat.  In  one  case1 
the  patient  (who  died  at  the  age  of  ninety) 

Fisr.  367. 


Pouch  of  the  pharynx.     (From  a  preparation  in  the 
Museum  of  St.  George's  Hospital,  Ser.  ix.,  No.  14. 

was  accustomed  to  press  on  the  pouch  and 
force  the  food  into  the  oesophagus.  [It  is 
said  that  this  condition  occurs  usually  in 
persons  who  have  been  accustomed  to 
bolting  their  food.] 

1  Museum  of  Royal  College  of  Surgeons, 
No.  1886. 


In  the  Museum  of  St.  G-eorge's  Hospital  is  a 
specimen  showing  dilatation  of  the  lower  part 
of  the  pharynx,  at  a  point  corresponding  to 
the  lower  border  of  the  inferior  constrictor 
muscle,  and  forming  a  pouch  equal  in  size  to 
that  of  an  egg.  The  pouch  projects  down- 
wards behind  the  upper  part  of  the  oesopha- 
gus ;  it  is  apparently  composed  of  a  portion 
of  the  mucous  membrane  and  sub-mucous 
tissue  protruding  through  the  muscular  coats 
of  the  pharynx,  and  does  not  show  any  mus- 
cular fibres  entering  into  its  formation.  [It 
was  thus  really  a  hernia  of  the  inner  tunics 
of  the  pharynx.  The  same  condition  was 
found  by  Rokitansky,  who  made  a  post-mor- 
tem in  a  case  where  the  symptoms  had  existed 
for  forty-six  years.  The  walls  of  the  pouch 
contained  only  a  few  bands  of  pale  muscular 
fibres.]  The  upper  portion  of  the  pharynx 
is  enlarged,  and  the  pharyngeal  muscles  are 
hypertrophied.  There  is  no  stricture  of  the 
oesophagus. 

The  preparation  was  removed  from  the 
body  of  a  man  aged  sixty-three,  who  for  sev- 
eral years  had  suffered  from  difficulty  in 
swallowing.  After  the  conclusion  of  a  meal 
he  was  in  the  habit  of  returning  small  por- 
tions of  food.  For  two  or  three  years  previous 
to  his  death  he  was  subject  to  attacks  of  in- 
flammation of  his  larynx,  from  which  he  re- 
covered under  treatment.  His  death  was  the 
result  of  inflammation  of  the  lungs.  The 
dysphagia  was  always  supposed  to  be  owing 
to  stricture  of  the  oesophagus. 

Tumors  attached  to  the  pharynx  are 
not  very  common.  When  they  occur, 
they  are  generally  apt  to  be  somewhat 
pendulous,  and  are  often  attached  to  a 
portion  of  the  walls  by  a  iiarrow  neck. 
They  have  been  found  to  consist  of  fat, 
fibrous  or  fibro- cellular  tissue.  But  the 
character  of  the  growth  is  perhaps  of  less 
importance  as  regards  the  immediate 
treatment,  than  the  shape,  the  size,  the 
position,  and  the  attachment  of  the  mass. 

[Papillomata  are  not  very  rare ;  vary  in 
size  from  a  pea  to  a  small  grape,  and  are 
usually  found  situated  on  the  pillar  of  the 
fauces.] 

The  record,  with  a  colored  illustration,  of 
a  fatty  tumor  of  the  pharynx,  is  to  be  found 
in  the  Transactions  of  the  Pathological  Society, 
vol.  v.,  p.  123,  by  Mr.  Holt.  This  specimen 
was  removed  from  the  body  of  a  man  eighty 
years  of  age.  Twelve  years  previously  his 
attention  had  been  first  drawn  to  his  throat, 
from  an  occasional  sensation  of  choking. 
About  four  years  previous  to  his  death,  dur- 
ing an  attack  of  vomiting,  a  large  mass  was 
protruded  into  the  mouth ;  and,  to  prevent 
immediate  suffocation,  he  was  compelled  to 
return  it  as  quickly  as  possible.  He  was  at 
all  times  better  able  to  swallow  fluids  than 
solids.  He  died  suddenly,  while  in  the  act 
of  smoking. 

The  tumor  was  found  to  be  a  large,  pendu- 
lous, fatty  mass,  filling  the  pharynx,  and 
extending  downwards  into  the  oesophagus  for 
nine  inches.     It  was  attached  by  fibrous  tis- 
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sue,  covered  by  mucous  membrane,  to  the 
left  side  of  the  epiglottis,  and  also  to  the  up- 
per part  and  side  of  the  pharynx.  The  tu- 
mor had  by  its  weight  so  dragged  upon  the 
epiglottis  that  the  perfect  closure  of  the  laryn- 
geal aperture  was  not  practicable.  The  mass, 
except  at  its  attachments,  was  hanging  loose 
in  the  pharynx  and  oesophagus.  It  consisted 
of  adipose  tissue. 

In  the  Museum  of  the  College  of  Surgeons 
are  two  specimens  of  tumors  of  the  pharynx, 
successfully  removed  during  life.  One1  is  a 
large,  soft,  lobulated  mass,  apparently  fatty 
or  gelatinous,  like  a  nasal  polypus.  It  was 
attached  by  a  narrow  pedicle  behind  the  ton- 
sil. A  second2  is  apparently  a  firm,  fibrous 
mass,  and  was  attached  by  a  narrow  pedicle 
to  the  wall  of  the  pharynx.  [  Voltolini  reports 
the  case  of  a  small  fibroid  growth  about  half 
the  size  of  a  pigeon's  egg,  springing  from  the 
posterior  wall  of  the  pharynx.  Fischer  de- 
scribes a  tumor,  apparently  sarcomatous, 
which  extended  from  the  base  of  the  skull  to 
the  cricoid  cartilage. — (Mackenzie.)] 

Other  cases  have  been  observed  in  which 
tumors,  either  of  a  fatty  or  fibrous  struc- 
ture, have  encroached  on  the  cavity  of 
the  pharynx,  without  becoming  pendu- 
lous ;  they  have  been  seen  to  grow  and 
insinuate  themselves  under  the  mucous 
membrane  ;  and  as  they  increased  in  size, 
so  they  interfered  with  the  aperture  of 
the  glottis,  and  interrupted  the  passage 
of  food  to  the  stomach. 

The  treatment  of  tumors  located  in  and 
attached  to  the  walls  of  the  pharynx  is 
often  attended  by  much  anxiety,  as  their 
removal  is  an  operation  of  much  hazard. 
But  that  their  removal  should  be  had  re- 
course to,  and  that  that  removal  should 
be  undertaken  at  as  early  a  stage  as  pos- 
sible, we  need  not  attempt  to  impress 
upon  the  reader. 

The  only  hope  of  benefit  must  be  from 
treatment  restricted  to  the  pendulous 
form  of  tumor.  The  attempt  to  remove 
a  tumor  attached  throughout  to  the  walls 
of  the  pharynx  would  be  a  highly  hazard- 
ous proceeding,  and  most  probably  unsuc- 
cessful in  its  results,  if  not  fatal  during 
its  progress.  When  the  tumor  is  pendu- 
lous, no  time  should  be  lost  before  the 
endeavor  be  made  to  remove  it.  If  not 
large,  and  attached  to  the  upper  part  or 
side  of  the  pharynx,  it  may  be  seized  with 
a  vulsellum,  and  the  pedicle  cut  through 
with  a  knife.  If  the  mass  appears  very 
vascular,  or  large  vessels  are  detected 
running  through  the  pedicle,  a  double 
ligature  may  be  first  passed  through  the 
base,  and  when  securely  tied  the  mass 
may  be  with  safety  cut  off  beyond  it.  A 
ligature  through  the  pedicle  is  far  prefer- 
able to  one  round  it ;  for  when  the  mass 
beyond  is  removed  by  the  knife,  the  latter 
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is  apt  to  slip  off,  and  possibly  some  hemor- 
rhage might  ensue. 

The  chief,  and  probably  the  only  risk 
the  surgeon  has  to  fear  in  an  attempt  to 
remove  a  polypoid  mass  from  the  pharynx, 
is  that  of  suffocation,  produced  either  by 
the  mass  itself  filling  up  the  fauces  and 
pressing  down  the  epiglottis,  or  by  spasm 
of  the  glottis,  the  result  of  irritation  from 
the  tumor  coming  in  contact  with  the  sur- 
face of  the  laryngeal  mucous  membrane. 
If  the  character  of  the  tumor  recorded  in 
the  Transactions  of  the  Pathological  Soci- 
ety by  Mr.  Holt  be  considered — its  attach- 
ments, its  size,  and  the  extreme  feasibility 
of  its  removal,  either  in  great  part  or  in 
its  entirety,  supposing  there  was  no  risk 
of  suffocation  ;  if  it  be  remembered  that 
the  tumor  could  not  have  been  drawn 
into  the  mouth  without  the  aperture  of 
the  glottis  being  stopped  up,  but  that 
otherwise  the  mass  might  easily  have 
been  drawn  forwards,  and  the  greater 
portion  removed,  would  it  not  be  justifia- 
ble, we  ask,  under  all  such  circumstances, 
that,  prior  to  an  attempt  being  made  to 
remove  such  a  tumor  the  precaution 
should  be  taken  to  perform  laryngotomy, 
and  to  introduce  the  tube  into  the  larynx 
as  a  safety-valve  for  the  patient  to  breathe 
through  while  the  operation  was  in  pro- 
gress V  We  should  have  no  hesitation  to 
perform  this  operation  under  circum- 
stances such  as  were  attendant  upon  the 
case  related,  and  prior  to  a  proposed  re- 
moval of  a  tumor ;  nor  have  we  any  hesi- 
tation in  recommending  the  adoption  of 
such  a  precaution  under  similar  condi- 
tions. The  operation  of  laryngotomy  is 
simple ;  it  is  so  safe  in  its  results,  pro- 
vided the  parts  are  in  a  healthy  condition, 
that  no  danger  of  irritation  need  be  ap- 
prehended from  the  introduction  of  the 
tube.  The  author  operated  himself,  and 
witnessed  several  other  instances  in 
which  the  operation  had  been  performed 
on  patients  under  the  care  of  the  late  Dr. 
Marshall  Hall  for  the  relief  of  epilepsy; 
and  in  no  case  was  there  the  least  ap- 
proach to  danger  from  the  operation  it- 
self, or  from  the  presence  of  the  tube  in 
the  larynx.  Under  circumstances  similar 
to  those  related  by  Mr.  Holt,  laryngotomy 
would  insure  the  safety  of  the  patient's 
life  during  an  attempt  made  to  remove  a 
pendulous  mass  from  the  pharynx  through 
the  mouth  ;  and  the  tube  might  be  re- 
tained until  reparation  took  place  in  the 
wound  occasioned  by  the  removal  of  the 
tumor. 

[Cancer  in  the  lower  portion  of  the 
pharynx  is  usually  included  in  the  con- 
sideration of  cancer  of  the  oesophagus. 
Cancer  of  the  upper  portion,  or  of  the 
pharyngo-oral  cavity  is  much  rarer.  Out 
of  8289  deaths  from  cancer  in  the  Paris 
registers,  three  were  ascribed  to  cancer  of 
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the  tonsils  and  four  to  cancer  of  the  phar- 
ynx. It  is  usually  of  the  scirrhous  variety ; 
begins  as  a  hard  mass  in  the  submucous 
tissue,  and  runs  the  usual  course.] 

Diseases  of  the  (Esophagus. 

Congenital  malformation  of  the  oesoph- 
agus is  rare.  It  usually  proves  fatal 
within  a  few  days  of  birth. 

Dilatation  of  the  oesophagus,  and  pouches 
connected  with  that  tube,  are  morbid  con- 
ditions of  occasional  occurrence.  Cases 
of  the  former  have  been  put  on  record  by 
Kokitausky1  and  by  Dr.  Barker.2 

Contraction  of  the  oesophagus  is  a  very 
common  evil.  ■  It  is  usually  an  insur- 
mountable difficulty  to  the  surgeon,  and 
in  the  majority  of  cases  rapidly  reduces 
and  destroys  its  victim. 

Contraction,  or  '•  stricture"  of  the 
oesophagus,  may  be  the  result  of  several 
distinct  conditions.  Folds  of  the  mucous 
membrane;  cicatrices  after  injury;  pres- 
sure occasioned  by  neighboring  tumors; 
thickening  and  contraction  of  the  walls; 
or,  lastljr,  and  most  frequently,  cancerous 
affections  of  the  tube,  are  the  chief  causes 
of  stricture  of  the  oesophagus. 

[Dr.  Harrison  Allen,  after  analyzing  a 
number  of  oesophageal  obstructions  from 
different  causes,  concludes  that  the  por- 
tions of  the  tube  most  liable  to  stenosis, 
either  by  disease  or  mechanically,  are 
that  behind  the  cricoid  cartilage,  and  that 
which  is  crossed  by  the  left  bronchus.] 

In  the  Museum  of  the  College  of  Surgeons 
is  a  specimen  (No.  1079)  which  shows  stric- 
ture of  the  oesophagus  from  a  fold  of  mucous 
membrane.  Just  below  the  cricoid  cartilage 
the  oesophagus  gradually  contracts  to  half  its 
diameter,  and  then  dilates.  The  mucous 
membrane  at  the  contracted  part  forms  trans- 
verse sharp-edged  and  projecting  folds,  which 
pass  round  the  chief  part  of  the  circumference 
of  the  tube.  The  surrounding  tissues  are 
also  condensed,  as  if  the  result  of  cicatrix. 
There  is  no  history  to  the  specimen.  Another 
preparation  (No.  10S0)  shows  a  very  similar 
condition  in  the  oesophagus  of  a  child,  proba- 
bly the  result  of  some  acrid  substance  having 
been  swallowed.  A  preparation  removed 
from  the  body  of  a  boy  ten  years  of  age  shows 
a  contracted  state  of  the  oesophagus,  subse- 
quent to  the  action  of  sulphuric  acid  swal- 
lowed during  life.  With  respect  to  the 
changes  subsequent  to  the  passage  of  an 
acrid  poison  over  the  mucous  surface  of  the 
oesophagus,  Rokitansky  remarks  that  when 
"the  mucous  membrane  has  been  destroyed 
by  the  energetic  action  of  the  poison,  it  is  re- 
placed by  serous  and  sero-fibrous  tissue,  which 

1  Path.  Anat.,  vol.  ii.,  p.  8. 

2  Path.  Soc.  Trans.,  x.,  140. 


gives  rise  to  peculiar  valvular  strictures  of 
the  oesophagus,  somewhat  analogous  to  those 
consequent  on  dysentery."1 

In  the  Museum  of  St.  George's  Hospital  is 
a  preparation  of  a  portion  of  an  oesophagus, 
in  which  may  be  seen  a  constriction  about 
three  inches  from  its  upper  extremity — the 
result  of  a  piece  of  bone  becoming  impacted 
for  a  time  in  the  passage,  and  having  set  up 
inflammation  around  the  part.  This  mischief 
extended  to  the  prse-vertebral  areolar  tissue 
of  the  cervical  region,  followed  by  ulceration 
of  the  inter-vertebral  cartilage  of  the  third 
and  fourth  cervical  vertebras.  The  ulceration 
went  on  to  perforation  of  the  spinal  canal, 
and  produced  inflammation  of  the  membranes 
and  softening  of  the  spinal  cord.  The  piece 
of  bone,  of  considerable  size,  had  stuck  in 
the  throat  for  a  time,  but  was  subsequently 
removed.  Large  quantities  of  pus  were  after- 
wards spat  up.2 

Simple  stricture  of  the  oesophagus,  from 
thickening  and  contraction  of  its  walls,  is  oc- 
casionally met  with,  and  apparently  without 
satisfactory  explanation.  Mr.  Liston  exhib- 
ited at  the  Pathological  Society  a  specimen 
possessing  some  interesting  features.  The 
stricture  existed  at  the  upper  part  of  the 
tube,  was  about  an  inch  in  length,  and  only 
capable  of  allowing  the  passage  of  a  goose- 
quill.  The  contraction  had  existed  for  a  num- 
ber of  years  ;  there  was  considerable  hyper- 
trophy of  the  constrictors  of  the  pharynx, 
especially  of  the  superior  one.  The  upper 
horns  of  the  thyroid  cartilage  were  so  ap- 
proximated as  to  leave  but  a  space  of  five- 
eighths  of  an  inch,  being  a  diminution  of 
about  an  inch  in  the  breadth  of  the  natural 
interval  between  them.  The  patient  had 
been  under  the  care  of  Cruikshank  and  John 
Hunter,  and  lived  to  between  seventy  and 
eighty. 

It  is  unnecessary  to  multiply  instances 
of  these  forms  of  contraction  ;  there  are, 
however,  certain  circumstances  in  con- 
nection with  their  progress,  which  will 
form  the  subject  of  consideration  when 
their  diagnosis  and  treatment  are  dis- 
cussed. 

Complete  obstruction  to  the  passage  of 
food  from  the  pressure  of  a  tumor  on  the 
oesophagus  is  very  rare.  Occasionally 
some  degree  of  difficulty  in  swallowing  is 
experienced,  from  the  presence  of  a  tu- 
mor of  a  cancerous  nature  ;  or  from  the 
thyroid,  when  very  large,  or  when  it 
wraps  round  the  trachea  ;  or  from  an  an- 
eurism or  any  other  kind  of  swelling  in 
the  neck. 

Evidence  of  supposed  pressure  from  a 
tumor  must,  however,  be  carefully 
weighed,  before  a  decision  be  arrived  at 
respecting  its  influence  in  this  respect. 
Dr.  Wllks3  has  very  properly  drawn  at- 
tention to  the  circumstance,  that  obstruc- 

1  Path.  Anat.,  vol.  ii.,  p.  10. 

2  Post-mortem  Book,  1852,  fol.  36. 

3  Path.  Soc.  Trans.,  vol.  xii.,  p.  101. 
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tioa  has  been  attributed  to  an  exostosis  of 
the  vertebrae  when  actual  disease  of  the 
oesophagus  and  stricture  existed  above 
the  seat  of  the  exostosis. 

The  most  frequent  causes  of  obstruction 
to  the  passage  of  food,  attended  by  rapid 
deterioration,  and  followed  by  early  death, 
are  cancerous  affections  of  the  oesophagus. 
They  occur  in  various  forms.  The  epi- 
thelial variety  of  ulceration  with  contrac- 
tion is  most  common,  but  medullary,  vil- 
lous, or  colloid  cancer  occur  somewhat  in 
proportion  to  the  order  in  which  we  have 
placed  them. 

Cancerous  ulceration  or  stricture  of  the 
oesophagus  is  a  disease  of  age.  We  are 
not  aware  of  its  occurrence  in  youth  or 
early  life.  Rokitansky  states  that  "can- 
cer of  the  oesophagus  generally  occurs  in 
an  isolated  form,  i.  e.,  without  the  co- 
existence of  the  disease  in  other  organs."1 
Such  is  no  doubt  often  the  case,  but 
the  rule  is  made  too  general  to  be  correct; 
the  reader  must  satisfy  himself  that  we 
differ  with  the  great  pathologist  on  rea- 
sonable grounds,  by  reference  to  the 
Transactions  of  the  Pathological  Society. 

The  usual  symptoms  of  stricture  are, 
first,  a  slight  difficulty  in  the  passage  of 
solid  food  to  the  stomach.  The  difficulty 
gradually  increases  ;  sooner  or  later  the 
patient  is  compelled  to  restrict  himself 
entirely  to  food  of  a  fluid  form.  By  de- 
grees he  finds  that  this  he  can  take  only 
in  gradually  reduced  quantities,  until  at 
last  he  sips  but  a  few  drops  at  a  time  ;  or 
even  this  small  quantity  may  be  rejected, 
shortly  after  an  attempt  made  to  swallow 
it. 

A  patient  with  stricture  of  the  oesopha- 
gus rapidly  emaciates  ;  he  visibly  deterior- 
ates in  physical  power  and  in  substance 
from  day  to  day  ;  the  circulation  becomes 
feeble,  he  complains  of  a  sensation  of  cold 
on  temperate  days,  and  he  becomes  very 
susceptible  to  all  changes  of  the  atmos- 
phere. 

If  there  be  ulceration  in  the  upper  part 
of  the  oesophagus,  or  the  pharynx  be  also 
implicated,  there  is  generally  a  disagree- 
able smell  in  the  patient's  breath,  easily 
detected  by  a  visitor  on  entering  the  room. 
The  .patient  is  often  subject  to  expecto- 
ration, and  the  secretion  spat  up  is  semi- 
purulent,  and  occasionally  very  offensive. 
He  complains  of  intense  hunger  in  the 
earlier  period  of  the  disease,  and  when 
solid  food  can  no  longer  be  taken  ;  but 
gradually  he  succumbs  to  the  privation, 
and  latterly  is  often  indifferent  respecting 
it. 

When  once  the  patient  is  restricted  to 
fluid  nourishment  alone,  the  quantity 
taken  is  by  no  means  sufficient  to  sustain 
life ;  so  that  the  medical  attendant  may 

1  Pathological  Anatomy,  vol.  ii.,  p.  12. 


predict  the  approaching  end  as  not  far 
distant,  when  perhaps  the  patient  or  his 
surrounding  friends  may  be  little  prepared 
for  such  an  announcement. 

Occasional  complications  occur  in  the 
progress  of  stricture  of  the  (esophagus  to 
which  our  attention  is  requisite  ■,  they 
render  the  disease  more  distressing  to  the 
patient,  but  generally  hasten  the  termina- 
tion of  his  sufferings.  The  epithelial  va- 
riety of  ulceration  is  apt  to  spread  super- 
ficially without  destroying  the  tissues 
deeply  ;  and  though  a  large  surface  may 
be  implicated,  the  patient  so  affected  will 
survive  longer  than  one  affected  by  the  me- 
dullary form  of  cancer.  With  the  latter 
form  of  disease  the  surrounding  tissues 
become  implicated  at  an  early  period,  and 
thus  the  passage  may  become  much  con- 
stricted soon  after  the  disease  is  suspect- 
ed. Ulceration  of  the  tube  above  or 
about  the  diseased  mass  will  generally 
take  place,  and  cavities  in  the  cellular 
tissue  around  will  be  constantly  found 
communicating  with  the  ulcerated  points 
of  the  oesophagus.  Occasionally  the  de- 
struction makes  its  way  outwards,  until 
several  openings  are  formed  externally 
about  the  neck,  and  allow  the  escape, 
not  only  of  matter,  but  also  of  the  fluids 
taken  as  nourishment.  Or  the  ulcera- 
tive action  may  run  in  a  different  direc- 
tion, burrow  about  the  muscles  of  the 
neck,  or  effect  a  fistulous  communication 
with  the  trachea.  The  latter  condition 
is  made  evident  by  fluids,  taken  through 
the  mouth,  being  coughed  up  through  the 
glottis. 

In  other  instances,  almost  instantane- 
ous death  will  occur  from  sudden  and  vio- 
lent hemorrhage,  dependent  on  the  ulcera- 
tion of  a  large  artery.1 

The  symptoms  of  stricture  of  the  oeso- 
phagus are  so  marked,  that  it  might  at 
first  sight  appear  almost  impossible  to 
be  deceived  regarding  its  occurrence. 
But  an  hysterical  spasmodic  condition  of 
the  pharynx  or  oesophagus  is  occasion- 
ally met  with,  and  might  be  mistaken  for 
organic  mischief,  without  some  precau- 
tion and  judgment  brought  to  bear  on  the 
case.  It  is  therefore  prudent  to  weigh 
carefully  the  symptoms  of  all  cases  of 
supposed  stricture  of  the  oesophagus,  in 
order  to  be  able  to  discriminate  between 


1  A  case  is  recorded  in  the  Transactions  of 
the  Pathological  Society  (vol.  is.,  p.  194)  of 
death  by  hemorrhage  from  ulceration  extend- 
ing from  the  oesophagus  to  the  right  subcla- 
vian artery.  And  a  second  instance  is  found 
at  page  202  of  the  same  volume,  in  which 
death  was  the  result  of  perforation  of  the  su- 
perior intercostal,  by  extension  of  ulceration 
from  the  cancerous  stricture.  The  vertebral 
artery  has  been  known  to  be  perforated  under 
similar  conditions. 
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actual  stricture  and  that  of  nervous  ori- 
gin. The  latter  disorder  is  not  very  com- 
monly met  with  ;  but  it  will  be  found,  as 
a  rule,  to  occur  in  women.  In  two  in- 
stances familiar  to  us,  the  symptoms  were 
evidently  entirely  due  to  the  state  of 
health,  and  yielded  effectually  to  consti- 
tutional treatment.  The  symptom  which 
commonly  distinguishes  an  hysterical  or 
spasmodic  difficulty  in  swallowing  from  a 
real  stricture  is  the  manner  in  which  a 
patient  can  swallow  fluids,  or  even  solids, 
when  allowed  to  take  them  apparently 
unobserved.  There  is  little,  if  any,  ema- 
ciation ;  nor  is  there  the  early  indication 
of  loss  of  strength ;  nor  the  constant  de- 
sire for  food  if  it  could  only  be  swallowed. 

The  diagnosis  of  stricture  of  the  oeso- 
phagus is  generally  very  easy  and  sure. 
It  comes  on  after  mid-life.  The  patient 
experiences  a  constant  craving  for  food, 
but  an  inability  to  partake  of  it.  He 
longs  for  it,  and  would  at  any  moment 
partake  of  a  large  meal,  if  it  could  possi- 
bly pass  to  the  stomach.  "  You  know 
nothing  of  the  pangs  of  hunger,"  ob- 
served an  eminent  member  of  our  pro- 
fession, when  dying  of  cancerous  stricture 
of  the  oesophagus.  "Day  and  night  I 
suffer  horrible  tortures  from  absence  of 
food  from  the  stomach  ;  but  I  can  swallow 
nothing." 

When  a  pouch  of  the  pharynx  or  oeso- 
phagus exists,  it  may  be  suspected,  if, 
after  partaking  of  food,  the  patient  feels 
any  fulness  in  the  neck,  or  if,  after  a 
time,  a  portion  of  the  meal  is  returned. 
As  the  pouch  is  capable  of  holding  a  cer- 
tain quantity,  there  is  not  so  much  diffi- 
culty in  disposing  of  a  portion  of  solid 
food  as  in  stricture  ;  for  a  part  may  pass 
into  the  oesopbagus,  and  the  rest  into  the 
pouch.  A  patient  suffering  from  a  pouchy 
condition  of  the  tube  does  not  emaciate 
so  rapidly  as  one  affected  by  stricture  ; 
several  instances  on  record  having  lived 
to  a  good  old  age.  [The  oesophagus  above 
the  stricture  is  almost  always  dilated ; 
below  it  is  of  normal  calibre  or  slightly 
contracted.] 

The  treatment  of  stricture  of  the  oeso- 
phagus is  summed  up  in  a  very  few  words. 

If  hysterical,  general  constitutional 
treatment  will  overcome  it,  without  much 
difficulty,  in  a  comparatively  short  time. 

If  permanent,  from  cicatrix,  or  other  j 
disease,  wre  can  offer  very  little  hope  of  | 
benefit  from  treatment.     When  the  result 
of  cicatrix,  or  supposed  folds  of  mucous 
membrane,  the  application  of  caustic  has 
been  recommended  and  tried.     The  use 
of  bougies  has  perhaps  been  followed  hy 
some  partial  relief.     But  all  treatmeut  is, 
at  the  best,  unsatisfactory.     When  can-  | 
cerous,  the  treatment  most  suited  to  re- 
lieve suffering,  and  to  soothe  the  distress 
of  the  patient's  closing  days,  is  the  ad- 


ministration of  enemata  of  strong  beef- 
tea  and  laudanum  ;  and  at  the  same  time, 
the  allowance  of  whatever  fluid  he  rel- 
ishes, either  to  wash  out  the  mouth,  or  to 

[Fig.  368. 


Cancerons  stricture  of  the  oesophagus.] 


swallow.  The  enemata  may  be  repeated 
with  great  benefit  every  four  or  six  hours, 
according  to  the  feelings  or  wishes  of  the 
patient.  Such  treatment  will  prolong 
life  some  days  ;  and  it  may  be  a  matter 
of  very  considerable  importance  to  the 
suiwiving  members  of  a  family,  that  a 
life  should  be  prolonged  over  a  certain 
period,  not  far  distant,  when  the  medical 
attendant  is  first  consulted. 

We  cannot  recommend  the  use  of  bougies 
in  the  treatment  of  stricture  of  the  oeso- 
phagus. In  its  early  stage,  curiosity  may 
perhaps  require  to  be  satisfied  by  an  ex- 
ploration, so  that  the  exact  seat  of  the 
stricture  be  ascertained  ;  and  to  such  a 
proceeding  there  is  no  great  objection. 
But,  beyond  this,  very  little,  if  anything, 
is  gained  by  such  treatment. 

[CEsophagotomy  or  gastrostomy  may  be 
resorted  to  in  certain  circumstances.  The 
first  operation  is  justifiable,  according  to 
Agnew,  when  a  foreign  body  is  immov- 
ably impacted  in  the  cervical  portion  of 
the  tube  ;  when  a  malignant  growth  in 
the  pharynx  or  at  the  commencement  of 
the  oesophagus  prevents  the  passage  of 
food  ;  or  when  a  morbid  growth  may  be 
removed  thereby  which  cannot  be  reached 
through  the  mouth.  Of  thirty-six  cases 
of  oesophagotomy  given  by  him  twenty- 
seven  recovered  and  nine  died.  All  the 
recoveries  were  in  cases  where  the  opera- 
tion was  performed  for  the  removal  of 
foreign  bodies.     Of  fourteen  cases  men- 
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tioned  by  Ashhurst,  in  which  the  oesopha- 

gotomy  was  for  the  relief  of  stricture,  four 
recovered.  Gastrostomy  has  been  perform- 
ed a  number  of  times,  but  not  with  suffi- 
cient  success  to  warrant  a  resort  to  it  un- 
less in  cases  absolutely  hopeless  from 
other  means.  Of  course,  when  the  cause  of 
the  stricture  is  carcinomatous,  any  opera- 
tion could  only  have  the  effect  of  prolong- 
ing life  slightly,  if  at  all.  Of  the  thirty- 
four  recorded  cases  of  this  operation, 
thirty-two  terminated  fatally.] 

In  attempts  made  to  pass  a  bougie 
through  the  stricture,  the  end  of  the  in- 
strument has  been  known  to  find  its  way 
into  the  mediastinum  ;  into  the  cavity  of 
the  pleura ;  and  into  the  cavity  of  the 
pericardium.     In  each  instance  the  in- 


strument was  used  by  skilful  hands; 
but,  in  all  the  cases,  rapid  death  i  uper- 
vened  upon  the  severe  symptoms  which 
followed  the  withdrawal  of  the  bougie. 

II  is  wise  in  such  cases  to  refrain  i; 

interference  without  some  certain  pros- 
pect of  good  ;  for  in  these  cases,  as  in  all, 
meddlesome  surgery  is  bad. 

[The  use  of  a  bougie  or  of  a  probang 
with  an  ivory  or  hard-rubber  head  may  be 
needed  for  purposes  of  diagnosis.  A  fibrous 
stricture  is  felt  with  these  instruments  to 
be  smooth  and  regular,  and  very  slight 
bleeding,  or  none  at  all,  results ;  a  cancer- 
ous stricture  gives  the  sensation  of  a  rough 
uneven  surface,  and  the  withdrawal  of 
the  bougie  is  followed  by  a  sanguino-puru- 
lent  discharge.] 


SURGICAL  DISEASES  CONNECTED  WITH  THE  TEETH, 
AND  THEIR  TREATMENT. 

By  S.  James  A.  Salter,  Esq.,  F.R.S. 
Revised  by  James  Truman,  D.D.S. 


The  limited  space  allotted  to  this  essay 
compels  me  to  forego,  to  a  great  extent, 
dwelling  on  those  diseases  which  most 
commonly  fall  under  the  special  care  of 
the  dentist,  and  to  confine  myself,  almost 
entirely,  to  those  surgical  complications 
which  are  associated  with,  and  dependent 
upon,  abnormal  conditions  of  the  teeth. 

The  subject  of  "  teething,"  and  the  ail- 
ments of  childhood  contingent  on  the  pro- 
cess ;  the  irregularities  and  deformities 
depending  on  the  shedding  of  the  tempo- 
rary teeth,  and  the  advent  of  their  per- 
manent successors,  would  alone  occupy,  if 
treated  with  justice  to  their  importance, 
more  space  than  can  be  afforded  to  the 
entire  essay. 

Another  matter  which  is  of  the  last  im- 
portance in  the  treatment  of  the  teeth, 
stopping  or  plugging  carious  cavities  and 
other  defects  of  surface,  is  a  subject  of 
such  extent,  and  involves  so  much  pre- 
liminary discussion  upon  purely  physical 
questions,  that  it  is  impossible  to  enter 
here  upon  its  consideration.  Indeed,  the 
treatment  of  those  most  usual  and  ordi- 
nary abnormalities  of  the  teeth,  irregular- 
ities of  the  position  of  the  permanent  set 
in  young  people,  and  carious  cavities,  en- 
tail to  so  great  an  extent  a  particular  me- 
chanical knowledge  in  combination  with 


surgery,  both  its  science  and  art,  that  it 
has  naturally,  and  indeed  inevitably,  as- 
sumed* that  special  character  of  practice 
and  of  surgical  treatment  which  we  see 
at  present  accorded  to  it ;  and  for  these 
reasons,  combined  with  the  want  of  space 
which  I  have  before  mentioned,  I  am  con- 
strained to  refer  the  reader,  for  the  con- 
sideration of  these  subjects,  to  those  works 
which  have  been  specially  devoted  to  their 
elucidation. 

In  the  following  pages,  therefore,  I  shall 
describe,  as  far  as  my  limits  allow,  those 
surgical  diseases  and  abnormalities,  with 
their  treatment,  which  are  more  or  less 
connected  with  the  teeth,  under  the  fol- 
lowing heads : — 

[Periodontitis.] 
I.  Alveolar  abscess. 

[Pyorrhoea  alveolaris.] 
II.  Painful  and  difficult  eruption  of  the 
wisdom-teeth. 
III.  Tumors  of  the  gum. 

(a)  Epulis. 

(b)  Congenital  hypertrophy  of  the 

gum  and  alveolar  borders  of 
the  maxillae. 

(c)  Polypus  of  the  gum. 
(cl)  Vascular  tumors. 

(e)  Warty  tumors  of  the  gum. 
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IY.  Tumors  of  the  tooth-pulp. 

(a)  Polypus  of  the  tooth-pulp. 

(b)  Sensitive  growth  of  pulp  after 

fracture. 

"V.  Odontomes,  or  tumors  of  the  hard 
tissues  of  the  teeth. 

(a)  Enamel  nodules. 

(b)  Exostosis. 

(c)  Hy  per  tropin  ed  fangs. 

(d)  Dentine  excrescence. 

(e)  Warty  teeth. 

VI.  ''Abscess"  of  the  antrum. 
VII.  Dentigerous  cysts. 
VIII.  Alveolar    and    maxillary   necrosis 
from 

(a)  Phosphorus  fumes. 
(6)  Eruptive  fevers. 
IX.  Hemorrhage  after  extraction. 
X.  The  application  of  obturators  and 
artificial  palates. 

[Periodontitis. — In  order  to  arrive  at 
correct  conclusions  in  regard  to  alveolar 
abscess,  it  is  necessary  to  understand  the 
processes  that  lead  to  it,  and  the  patho- 
logical conditions  that  invariably  precede 
it.' 

Inflammation  of  the  periosteum  of  a 
tooth  may  be  the  result  of  various  causes, 
some  of  which  tend  to  merely  tempo- 
rary lesions,  while  others  assume  chronic 
conditions.  Continued  pressure  upon  a 
tooth,  as  in  regulating  teeth,  will  cause  a 
temporary  disturbance,  the  tooth  assum- 
ing all  the  pathological  conditions  usually 
observed  in  periodontitis  proper,  but 
which,  on  removal  of  the  pressure,  disap- 
pear entirely.  Chronic  inflammation  may 
be  observed  in  cases  of  marked  systemic 
degeneration ;  in  local  disturbance,  as  in 
mercurial  ulitis,  scorbutus,  or  absorption 
of  the  membrane  from  any  cause. 

The  acute  form  of  periodontitis  is  gene- 
rally the  result  of  the  destruction  of  the 
pulp,  for  where  the  vitality  of  that  organ 
is  perfect,  periosteal  inflammation,  except 
in  the  subacute  form,  is  rarely  possible. 
The  destruction  of  the  pulp  is,  therefore, 
a  pre-requisite  to  the  pathological  condi- 
tion we  term  alveolar  abscess,  and  while 
there  may  be  acute  forms  of  periosteal 
inflammation  from  local  irritation,  alveo- 
lar abscess  proper  can  only  occur  through 
the  process  first  named. 

The  causes  of  pulpitis  are  many,  but 
the  principal  are  caries,  blows  destroying 
continuity,  abrasions,  pressure  from  ir- 
regular formations  of  secondary  dentine, 
irritation  of  the  dentine  from  metallic 
fillings,  etc. 

While  caries  has  more  to  do  with  the 
destruction  of  the  pulp  than  all  other 
causes  combined,  it  rarely  produces  this 
effect  unless  the  progress  of  the  disease 
has  extended  to  the  exposure  of  some 


portion  of  the  organ.  That  this  fre- 
quently occurs  through  long-continued 
irritation  of  the  sensitive  dentine,  in  ad- 
vance of  exposure,  there  can  be  no  doubt. 
Whether  the  destructive  cause  be  inter- 
nal, as  caries,  or  external,  as  by  a  blow, 
the  effect  will  eventually  be  the  same, 
provided  proper  methods  are  not  resorted 
to  to  preserve  the  life  of  the  organ.  In 
the  latter  case  the  difficulty  of  diagnosing 
the  exact  condition  of  the  tissue  at  the 
foramen  renders  the  subject  obscure  and 
treatment  impossible,  until  discoloration 
indicates  the  true  condition  of  the  pulp. 

The  destruction  of  the  pulp  through 
the  irritation  of  caries  is  usually  very 
slow,  and  a  tooth  may  remain  for  a  long 
period  comparatively  comfortable ;  but 
whether  the  inflammation  completes  its 
work  by  slow  or  rapid  approaches,  the 
destruction  and  subsequent  decomposition 
of  the  organ  is  the  result.  The  irritation 
extends  beyond  the  tissue  first  attacked, 
and,  eventually,  the  periosteum  of  the 
tooth  becomes  the  seat  of  inflammatory 
conditions.  This  is  indicated  by  pain  on 
occlusion  with  opposing  teeth,  or  by  per- 
cussion, which  may  be  slight  or  severe, 
depending  on  its  stage  of  progress. 

When  the  periostitis  proceeds  from  a 
devitalized  pulp,  the  periosteum  suffers  in 
proportion  to  its  contiguity  to  the  fora- 
men, or,  in  other  words,  that  portion  of 
the  tissue  nearest  the  opening  will  be  in  a 
state  of  acute  inflammation,  while  that 
more  remote  or  nearer  the  gingival  bor- 
der may  be  comparatively  free.  On  the 
other  hand,  that  beginning  at  the  neck  of 
the  tooth  may  exist  without  disturbing 
the  vitality  of  that  at  the  apex  of  the 
root.  It  is  not  uncommon  to  find  the 
periosteal  border  at  the  gum  entirely  de- 
stroyed and  the  subjacent  tissue  necrosed, 
as  in  pyorrhoea  alveolaris,  and  also  a  high 
degree  of  inflammation  on  one  side  of  a 
root,  and  the  balance,  on  the  opposite,  in 
an  entirely  healthy  condition.  One  root 
may,  also,  be  affected,  and  not  the  others, 
or  they  may  all  be  involved,  though  this 
is  a  very  rare  presentation. 

Periodontitis  may  extend,  in  the  chronic 
form,  over  long  periods  without  percepti- 
ble change,  or,  as  in  the  acute  form,  rap- 
idly terminate,  unless  aborted  by  treat- 
ment, in  alveolar  abscess. 

The  treatment  of  periodontitis  must  be, 
in  the  first  stages,  principally  of  an  anti- 
phlogistic character.  The  hypersemic 
condition  requires  active  counter-irrita- 
tion in  some  form.  This  may  be  com- 
bined with  systemic  treatment,  but  the 
local  treatment  is  the  most  to  be  depended 
upon  in  the  early  stages.  The  gum  over 
the  tooth  affected  should  be  freely  lanced, 
making  an  incision  to  the  alveolus.  Effort 
should  be  made  to  increase  the  flow  of 
blood,  by  the  use  of  warm  water.     The 
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wound  should  be  kept  patulous  by  the 
use  of  a  small  piece  of  cotton.  All  causes 
of  irritation  must  be  removed.  If  the 
pulp-remains  are  in  a  decomposed  condi- 
tion, which  is  generally  the  case,  these 
must  be  removed,  and  the  canal  in  the 
root  washed  out  with  a  live  per  cent,  so- 
lution of  carbolic  acid.  An  application 
of  greater  strength  than  this  becomes  it- 
self a  source  of  increased  irritation.  If 
the  pulp  be  not  exposed,  and  the  tooth  by 
its  blue  color  indicates  devitalization,  re- 
sort must  be  had  to  an  artificial  opening 
at  some  point  most  convenient ;  but  this 
should  not  be  attempted  in  the  incipient 
stages,  and  comes  more  properly  under 
the  treatment  of  alveolar  abscess.  Topi- 
cal applications  may  be  resorted  to. 
Tinct.  of  aconite  root  is  a  favorite  seda- 
tive with  some,  being  applied  on  a  pledget 
of  cotton,  two  to  three  drops.  It  should 
be  used  with  great  caution.  Dr.  Taft 
recommends  this  to  be  combined  with 
equal  parts  of  tinct.  of  opium  and  chloro- 
form. Painting  the  gum  with  tinct.  of 
iodine  is  frequently  of  great  value.  Tinct. 
of  capsicum,  tinct.  of  iodine  and  canthari- 
des  are  also  useful,  but  should  be  applied 
with  judgment.  In  the  more  acute  stage 
the  application  of  a  leech  will  be  found 
very  effective,  and  also  the  hypodermic 
injection  of  morphia  may  be  resorted  to 
to  relieve  the  pain.  It  will  be  found, 
however,  that  that  treatment  will  be  most 
effective  which  most  rapidly  reduces  the 
inflammatory  condition.  As  internal  ar- 
terial sedatives  Dr.  G-arretson1  recom- 
mends veratrum  viride,  and  places  espe- 
cial reliance  on  bromide  of  potassium, 
prescribed  in  water  in  "doses  of  ten 
grains  every  two,  four,  or  six  hours." 
The  most  effective  treatment  is  to  com- 
bine the  free  lancing  with  cold  applica- 
tions to  the  tooth.  The  most  convenient 
mode  is  through  the  agency  of  rhigolene 
spray.  The  cold  produced  by  this  agent 
is  intense;  it  must  be  used  with  great 
care.  The  practice  found  most  useful  is, 
after  freely  lancing,  to  apply  the  spray 
directly  on  the  tooth  and  not  allow  it  to 
reach  the  gum  tissue.  The  first  applica- 
tion intensifies  the  pain,  and  the  cold 
must  be  increased  gradually.  Two  min- 
utes will  be  quite  sufficient,  or  there  must 
be  a  cessation  the  moment  the  gum-border 
begins  to  change  color.  The  spray  may  be 
applied  several  times  within  an  hour,  and 
it  has  been  found  necessary  to  repeat  it  at 
intervals  through  an  entire  day.  When 
used  judiciously  this  is  by  far  the  most 
satisfactory  treatment,  and  rarely  fails  to 
abort  the  inflammation,  unless  that  has 
extended  beyond  any  treatment   except 


[!  System  of  Oral  Surgery,  p.  154.] 


that  adapted  for  alveolar  abscess.  It 
should  be  remembered  that  rhigolene  i 
a  dangerous  fluid  to  handle  in  proximity 
to  fire,  and  should  never  be  used  on  a  pa- 
tient where  this  in  any  form  is  in  the 
room.  This  danger  greatly  limits  the  use 
of  this  exceedingly  valuable  agent. 

When  all  the  efforts  that  have  been  de- 
scribed fail  to  give  relief,  there  is  nothing 
more  in  the  way  of  abortive  treatment, 
and  the  tooth  may  be  considered  to  have 
advanced  to  the  second  stage  of  alveolar 
abscess,  and  must  be  considered  under 
that  head.] 

I.  Alveolar  abscess. — One  of  the  com- 
monest consequences  of  dental  caries,  and 
occurring  occasionally  independent  of  any 
apparent  disease  in  the  teeth,  is  this 
troublesome,  and  too  often  ill-understood, 
malady.  The  results  of  this  condition, 
when  appearing  on  the  external  surface  of 
the  face  (cheek,  jaw,  or  chin),  are  occa- 
sionally so  remote  from  any  obvious  con- 
nection with  the  teeth,  and  the  patient's 
symptoms  so  fail  to  indicate  its  association 
with  them,  that  the  true  nature  and  cause 
of  the  suppuration  is  lost  sight  of,  and  an 
easily-remedied  disease  is  indefinitely  pro- 
tracted. 

Alveolar  abscess  may  be  defined  as  a 
suppuration  around  the  fang  or  fangs  of 
a  tooth,  usually  carious,  accompanied  by 
absorption  and  expansion  of  the  bony 
walls  of  the  alveolus  or  alveoli,  and  the 
enlargement  of  the  little  pus-sac,  the  mat- 
ter gradually  finding  its  way  to  the  surface 
either  along  a  canal  by  the  side  of  the 
fang  of  the  tooth  opening  at  the  edge  of 
the  gum,  or  thi-ough  the  gum  itself  at  a 
point  corresponding  to  the  end  of  the  root 
(or  roots)  of  the  tooth  implicated.  When, 
however,  the  fangs  are  unusually  long,  or 
the  reflection  of  the  mucous  membrane, 
from  the  gum  to  the  cheek  or  lip,  is  very 
superficial,  this  same  discharge  may  bur- 
row still  more  outwardly,  and  find  its 
exit  upon  the  surface  of  the  face. 

The  pathology  of  alveolar  abscess,  es- 
pecially in  its  commonest  form  of  "gum- 
boil," has  not  been  generally  understood. 
The  first  change  which  occurs  in  the  de- 
velopment of  this  condition  consists  in  the 
deposit  around  the  extremity  of  the  fang 
or  fangs  of  the  tooth  of  organizable  lymph, 
which"  is  soon  differentiated  into  obscure 
fibrous  tissue.  Coincident  with  this  de- 
velopment, the  bone  around  the  end  of 
the  tooth-fang  becomes  absorbed,  and  a 
little  hollow  in  the  jaw  is  produced,  vary- 
ing in  size  from  a  lentil-seed  to  that  of  a 
horse-bean.  Thus  far  the  change  is 
simply  one  of  plastic  inflammation :  it 
occurs,  as  far  as  my  observations  go,  with 
every  carious  tooth,  and  in  those  with 
more  than  one  fang  is  most  conspicuous 
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at  the  extremity  of  that  root  which  cor- 
responds with  the  side  or  part  of  the  crown 
where  the  caries  occurs. 

[ ' '  The  periosteum  of  the  root  presents  a 
gradual  increase  in  thickness  towards  the 
apex  of  the  root,  its  tissue  is  compact,  its 
outer  surface  not  unfrequently  like  felt,  aud 
sometimes  highly  vascular.  Besides  the 
roundish  or  ovoid  connective-tissue  cells, 
rows  of  spindle-shaped  elongated  cells  also 
are  met  with ;  later  in  the  progress  of  the 
affection,  wavy,  curled  bundles  of  connective 
tissue  appear  in  the  basis  substance,  between 
which  rows  of  roundish  cells  are  imbedded. 
In  such  localities  the  nerves  and  vessels 
undergo  a  perceptible  wasting  away,  while 
the  larger  bloodvessels  are  expanded.  The 
proliferating  connective-tissue  undergoes  a 
partial  involution  (retrograde  metamorphosis) 
which  is  manifested  by  the  appearance  of  fat 
granules,  partly  within  the  protoplasm  of  the 
cells  themselves,  and  partly  in  the  interme- 
diate substance;  but,  nevertheless,  germs  of 
proliferation  may  persist,  which  will  be  ex- 
cited to  renewed  activity  with  the  occurrence 
of  an  irritation.1"] 

These  changes  are  often  accompanied 
by  absorption,  to  a  varying  amount,  of  the 
extremity  of  the  fang ;  and  this  appears 
to  be  part  of  the  same  action  as  produces 
the  excavation  in  the  maxilla  itself,  which 
is  occupied  by  the  plastic  exudation. 
There  is  generally,  too,  a  thickening  of 
the  alveolar  periosteum,  which  raises,  and 
often  loosens,  the  affected  tooth. 

It  is  the  lymph  surrounding  the  extrem- 
ity of  the  fang,  and  occupying  the  little 
cavity  produced  by  the  bone-absorption, 
that  is  the  seat  of  suppuration  in  alveolar 
abscess.  Whatever  may  be  the  first  ac- 
tual point  of  suppuration,  when  sufficient 
pus  is  formed  for  recognition,  it  is  found 
in  immediate  contact  with  the  fang  of  the 
tooth — the  bare  naked  crusta  petrosa,  and 
surrounded  by  the  half-organized  lymph, 
as  by  a  sac.  The  form  of  this  sac  varies 
considerably  ;  it  is  usually  spherical  or 
pyriform  where  the  fang  is  single,  or  if 
the  tooth  have  more  than  one  fang,  and 
the  fangs  are  distinct ;  but  where  the  fangs 
are  close  together,  or  the  root  is  simply 
cleft  at  its  extremity,  as  is  often  the  case 
with  the  superior  premolars,  the  sac  is  fre- 
quently double  and  biiocular.  The  sac  is 
sometimes  of  large  size,  and  is  frequently 
very  long ;  sometimes  it  is  fringed  with 
fimbriated  processes  of  lymph,  which  oc- 
cupy an  elongated  excavation  in  the  max- 
illa. "When  suppuration  is  established, 
the  sac  enlarges  according  to  the  amount 
of  matter  formed,  and  the  rapidity  with 
which  it  is  developed  ;  and  this  is  accom- 
panied with  a  dilatation  and  absorption 
of  the  bony  walls  of  the  abscess,  especi- 

[»  Wedl,  "Pathology  of  the  Teeth,"  Lind- 
say &  Blakiston,  p.  209.] 


ally  towards  the  region  at  which  the  mat- 
ter is  "  pointing."  These  latter  changes 
are  often  very  extensive  and  very  rapid  ; 
so  that  the  whole  of  the  osseous  tissue  of 
one  wall  of  the  alveolus  may  be  expanded 
and  thinned  into  a  mere  papery  film,  and 
then  completely  absorbed  in  compara- 
tively few  hours,  the  periosteum,  with 
the  organized  lymph  that  has  been  the 
seat  of  the  suppuration,  alone  remaining 
as  the  membranous  sac  of  the  abscess. 
The  development  of  an  alveolar  abscess 
is  generally  accompanied  by  a  deep  throb- 
bing pain  at  the  part  affected,  and  often 
by  great  general  swelling  of  the  face, 
sympathetic  of  the  more  internal  mischief. 
The  distortion  of  the  countenance  from 
this  cause  is  sometimes  prodigious,  especi- 
ally when  the  upper  incisors  or  canines 
are  the  cause  of  the  abscess,  and  the  at- 
tack is  acute.  In  such  a  case  the  nose 
will  be  pushed  on  one  side,  the  eyelids  be- 
come cedematous,  closed,  and  ecchy- 
mosed.  In  other  instances,  where  the 
character  of  the  affection  is  less  intense, 
a  mere  indurated,  indolent,  and  hard 
swelling  on  the  side  of  the  jaw  is  all  that 
is  produced  ;  the  maxilla  being  distended 
at  the  extremity  of  the  tooth's  fang,  and 
but  little  bone  absorbed. 

The  development  of  an  alveolar  abscess 
is  sometimes  associated  with  febrile  symp- 
toms of  extreme  severity.  M.  Robert1  de- 
scribes a  case  of  alveolar  abscess,  result- 
ing from  a  carious  wisdom  tooth,  which 
led  to  necrosis  of  the  surrounding  bone,  and 
diffuse  purulent  infiltration  of  the  side  of 
the  neck.     The  case  terminated  fatally. 

Alveolar  abscess  is  usually  confined  to 
the  tooth  or  one  fang  (when  the  tooth  has 
more  than  one)  which  has  been  the  cause 
of  the  affection,  and  around  which  the 
plastic  exudation  has  formed.  Occasion- 
ally, in  two-  or  three-fanged  teeth,  the  in- 
tervening bone  between  the  extremities 
of  the  individual  fangs  becomes  absorbed, 
and  one  abscess  may  be  common  to  all. 
Again,  there  is  another  form  of  alveolar 
abscess  which  occasionally  affects  the  up- 
per jaw  and  front  teeth  in  persons  of 
cachectic  and  debilitated  constitution,  in 
which  suppuration  appears  to  affect  gen- 
erally the  tissues  surrounding  the  roots 
of  several  teeth  in  a  diffuse  manner :  the 
teeth  become  excessively  loose,  and  the 
front  of  the  jaw  around  them  becomes 
boggy  and  suppurates  abundantly,  the 
discharge  usually  flowing  around  the 
necks  of  the  teeth.  In  such  cases  the 
teeth  are  often,  indeed  generally,  sound, 
and  are  probably  only  secondarily  affected. 
I  incline  to  the  opinion  that  this  form  of 
alveolar  abscess  is  dependent  on  constitu- 
tional taint — scrofulous  or  syphilitic. 

1  Conferences  de  Clinique  chirurgicale,  par 
M.  A.  C.  Robert,  p.  145.     Paris,  1860. 


ALVEOLAR    ABSCESS. 


551 


The  "pointing"  of  the  matter  in  alve- 
olar abscess  is  a  question  of  some  mo- 
ment, both  as  regards  diagnosis  and 
treatment  ;  and  the  circumstance  that 
the  discharge  of  pus  may  occur  upon  the 
surface  of  the  face,  entailing  with  it  very 
great  disfigurement,  adds  serious  import- 
ance to  this  consideration. 

An  alveolar  abscess  affecting  the  one- 
fanged  teeth  may  find  vent  for  its  secre- 
tion by  a  gutter  or  channel  along  the 
course  of  the  fang,  the  matter  being  dis- 
charged at  the  neck  of  the  tooth.  This 
seldom  occurs  to  the  many-fanged  teeth, 
and  is  most  commonly  seen  with  the  in- 
ferior incisors— the  pus  flowing  from  the 
front  edge  of  the  gum  at  a  point  corres- 
ponding with  the  particular  tooth  affected. 
The  commonest  position  at  which  the 
thinning  and  bursting  of  the  abscess  takes 
place  is  on  the  outer  surface  of  the  jaw, 
at  a  point  corresponding,  as  nearly  hori- 
zontally as  may  be,  with  the  extremity 
of  the  fang  of  the  affected  tooth,  and 
piercing  the  yum  within  the  mouth.  In  such 
common  cases  the  diagnosis  is  perfectly 
simpleand  obvious,  andtheabscess  is  easily 
associated  with  the  individual  tooth  that 
produces  it.  There  are,  however,  instances 
in  which  the  pointing  of  the  abscess, 
after  having  taken  a  lengthened  and  bur- 
rowing course,  is  remote  from  its  cause. 
The  most  striking  peculiarity  of  this 
kind  is  where  a  circumscribed  collection 
of  matter  appears  far  back  in  the  palate, 
occasionally  at  the  very  posterior  extrem- 
ity of  the  hard  palate,  generally  depend- 
ent on  affection  of  one  of  the  six  front 
upper  teeth.  [And  has  also  been  ob- 
served to  proceed  from  the  palatine  root 
of  the  superior  first  molar.]  Such  a  con- 
dition may  readily  fail  to  indicate  its  true 
explanation,  and  may  suggest  the  pre- 
sence of  necrosed  palatal  bone  ;  it  is  im- 
portant therefore,  in  the  practice  of  gen- 
eral surgery,  to  recollect  that  this  obscurity 
may  present  itself.  As  far  as  my  own 
experience  has  gone,  caries  of  the  superior 
lateral  incisor  tooth  has  generally  been  the 
cause  of  this  remote  pointing  abscess. 
Why  it  should  be  so  I  cannot  say ;  but 
the  pathological  anatomy  of  the  affection 
is  the  same  as  in  ordinary  cases,  only  the 
canal  of  the  abscess  is  lengthened  out  in 
the  narrow  cancellated  bone  between  the 
two  compact  plates  of  the  palatal  process  of 
the  superior  maxilla.  A  critical  scrutiny 
of  the  front  teeth  (incisors  and  canine) 
will  scarcely  fail  to  show  which  is  the 
offender. 

The  forms  of  alveolar  abscess  which  we 
have  just  considered  are  trivial  in  their  im- 
portance in  comparison  with  those  which, 
in  their  advancing  course,  involve  the  in- 
tegument of  the  face.  It  is  a  curious  cir- 
cumstance that  alveolar  abscesses,  when 
pointing  externally  upon  the  face,  have 


been  so  frequently  misunderstood  by  sur- 
geons, having  been  mistaken  either  for 
idiopathic  abscess  in  the  eubstance  of  the 
cheek,  or  for  suppuration  associatdd  with 
necrosis  of  more  or  less  of  the  maxillary 
bones.  To  the  superficial  observer  (and, 
indeed,  in  its  consequences)  there  is  a 
vast  difference  between  a  common  gum- 
boil and  an  abscess  which  pierces  and  dis- 
charges its  contents  upon  the  surface  of 
the  cheek ;  but  the  cases  are  the  same, 
barring  the  point  where  the  pus  is  evacu- 
ated. 

The  circumstances  which  determine  the 
pointing  of  an  abscess  upon  the  surface 
of  the  face  appear  to  be  either  an  unusual 
length  of  the  fang  of  the  tooth,  or  a  su- 
perficial reflection  of  the  mucous  mem- 
brane from  the  jaw  to  the  cheek  ;  so  that, 
in  either  case,  the  abscess  which  is  form- 
ing around  the  extremity  of  the  fang 
does  not  correspond  horizontally  with  the 
gum  within  the  mouth,  and  thus  in  its 
course  outwards  it  passes  either  above  or 
below  (as  it  may  occur  in  the  upper  or 
lower  jaw)  the  line  where  the  mucous 
membrane  folds  from  one  surface  to  an- 
other. In  some  cases,  however,  it  takes 
an  outward  course  irrespective  of  these 
conditions. 

I  am  not  aware  that  alveolar  abscess, 
associated  with  the  superior  incisors  or 
canines,  ever  points  upon  the  surface  of 
the  face ;  the  bicuspids,  first  and  second 
molar,  and  all  the  teeth  of  the  lower  jaw 
may  produce  this  form  of  the  disease.  In 
the  upper  jaw  the  abscess  appears  upon  the 
cheek,  at  a  point  corresponding  with  the 
extremity  of  the  tooth's  fang,  under  the 
edge  of  the  malar  bone  ;  in  the  lower  jaw 
it  forms  along  the  edge  of  the  jaw  below 
the  buccinator  muscle  when  the  molars 
or  biscupids  are  its  cause  ;  but  when  asso- 
ciated with  the  inferior  incisors  (canines 
also?),  it  points  frequently  beneath,  and 
sometimes  in  front  of,  the  chin. 

When  the  alveolar  abscess  is  about  to 
point  externally,  the  integument  becomes 
firmly  glued  down  to  the  bone  around  the 
spot  where  the  matter  ultimately  appears; 
the  area  within  this  space  is  red,  distend- 
ed, and  glistening  ;  the  skin  becomes  thin 
and  papery,  and  the  epidermis  scales  off. 
If  the  surface  be  kept  dry,  the  breaking 
of  the  abscess  is  often  tardy  and  delayed ; 
but  it  ultimately  bursts  through  a  jagged 
opening,  which  soon  changes  into  a  small 
fistulous  orifice,  surrounded  by  a  pouting 
circular  lip  of  granulations,  that  sink  into 
a  depression,  surrounded  by  the  adhesions 
which  limit  the  pus-discharging  canal. 
The  appearances  now  are  very  character- 
istic, and  when  once  recognized  cannot  be 
afterwards  mistaken.  Sometimes  the  lip 
of  granulations  becomes  elongated  into  a 
papilla,  and  is  covered  with  cuticle.  I 
have  seen   one  more  than  half  an  inch 
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in  length.  The  apex  of  tins  papilla  has 
an  oritice,  which  is  the  outlet  of  the  fistu- 
lous canal  communicating  with  the  ab- 
scess. It  frequently  closes  for  a  time, 
hut  bursts  again  as  the  matter  accumu- 
lates. When  once  this  papilla  forms,  it 
returns  again  and  again,  after  excision 
by  the  knife,  till  the  cause  of  the  whole 
malady  (the  carious  tooth)  is  removed. 
Another  curious  modification  of  the  ex- 
ternal orifice  of  the  alveolar  abscess  is 
occasionally  seen  when  it  pierces  the  un- 
der surface  of  the  chin  ;  in  such  cases  a 
pad  of  granulations  sometimes  forms, 
as  large  as  the  area  of  one's  thumb-nail, 
from  the  centre  of  which  the  discharge 
flows. 

In  children,  with  the  milk-teeth,  alveo- 
lar abscess  very  seldom  opens  on  the  sur- 
face of  the  face.  I  have,  however,  seen  a 
few  such  cases.  On  account  of  the  ex- 
treme thinness  of  the  alveoli  in  them,  the 
end  of  the  affected  fang  frequently  ap- 
pears through  the  orifice  of  the  discharge 
within  the  mouth,  and  often  projects  so 
far  as  to  wound  and  ulcerate  the  mucous 
membrane  of  the  cheek  or  lip. 

It  sometimes  happens,  that  after  the 
first  evacuation  of  the  pus  of  an  alveolar 
abscess  the  secretion  becomes  serous.  I 
have  known  some  instances  in  which  the 
sac  of  the  abscess  has  remained  as  a 
serous  cyst  even  after  the  extraction  of 
the  tooth  upon  which  it  originally  de- 
pended, the  secretion  recurring  again  and 
again  after  the  cyst  had  been  lanced.  In 
one  instance,  where  it  had  happened  in  a 
child  in  connection  with  an  upper  incisor 
tooth,  I  found  it  necessary  to  remove  a 
portion  of  the  wall  of  the  cyst,  when  it 
granulated  from  the  interior  and  was  ob- 
literated. 

The  diagnosis  of  alveolar  abscess  is 
really  very  simple,  though,  as  I  have  said, 
it  is  often  mistaken  for  diseased  bone  in 
those  examples  where  the  orifice  occurs 
on  the  surface  of  the  face.  The  tooth  is 
the  equivalent  in  these  cases  of  a  seques- 
trum ;  and  it  is,  as  far  as  the  pulp-vital- 
ity goes,  a  dead  organ.  The  fistulous 
canal  leads  to  the  dead  tooth,  as  a  sinus 
to  the  dead  bone  ;  thus  far  the  two  condi- 
tions are  alike,  and  their  appearances 
are  alike ;  hut  there  are  obvious  differ- 
ences. [While  the  death  of  the  pulp 
must  precede  this  form  of  alveolar  ab- 
scess, the  vitality  of  the  tooth  is  not 
necessarily  destroyed,  as  nutrition  is  still 
maintained  through  the  remaining  healthy 
periosteum.]  In  alveolar  abscess  there  is 
less  general  swelling,  except  at  first  in 
acute  cases,  and  there  is  an  absence  of 
the  diffuse  indurated  lymph-infiltration  of 
the  cellular  tissue,  which  is  present  in 
hone-necrosis ;  the  canal  leading  to  the 
abscess  is  single,  usually  short  and  direct, 
and  not  burrowing  and  complicated  as  in 


bone-clisease  ;'  moreover,  there  is  general- 
ly an  absence  of  fat-tor  in  the  discharge. 
The  locality  in  a  doubtful  case,  being  the 
neighborhood  of  the  jaw,  is  in  favor  of 
the  idea  of  a  tooth  being  the  cause  ;  and 
an  appeal  to  the  state  of  the  teeth  seldom 
fails  to  settle  the  question  definitely. 
Sometimes,  however,  a  difficulty  may 
|  arise  from  the  fact  that  the  cause  of  the 
j  abscess  is  a  mere  stump,  overlapped  by 
prominent  gum  •,  or,  what  occasions  still 
more  obscurity,  the  abscess  may  consist 
of  a  large  excavated  cavity  in  the  sub- 
stance of  the  jaw,  into  which  the  stump 
has  fallen  and  become  loose  and  free.  A 
probe  and  the  elevator  will  in  either  case 
complete  the  investigation. 

While  alveolar  abscess,  when  connected 
with  the  integument  of  the  face,  is  very 
apt  to  be  mistaken  by  surgeons  for  dis- 
eased bone,  the  reverse  has  happened 
where  a  dentist  has  attributed  to  carious 
teeth  morbid  conditions  which  have  been 
coincident  with  them,  though  not  pro- 
duced by  them.  I  have  known  this 
occur  in  an  instance  where  the  patient 
was  suffering  from  scrofulous  caries  of  the 
malar  bone  near  its  suture  with  the  su- 
perior maxilla — a  mistake  which  led  to 
the  extraction  of  two  slightly  damaged 
teeth  in  no  way  connected  with  the  dis- 
ease. Again,  I  have  seen  one  of  the  sub- 
maxillary lymphatic  glands,  rather  ad- 
herent to  the  bone  and  in  an  early  state 
of  suppuration,  mistaken  for  an  outward- 
pointing  alveolar  abscess.  Such  errors 
as  these,  leading  at  most  to  the  extraction 
of  carious,  though  innocent  teeth,  are 
trivial  in  comparison  with  those  more 
frequent  mistakes  in  which  alveolar  ab- 
scess is  confounded  with  hone-disease, 
and  an  easily  cured  malady  is  allowed  to 
run  its  course  unrestrained,  and  perma- 
nently disfigure  the  face. 

The  cause  of  alveolar  abscess  is  either 
caries  of  a  tooth  or  death  of  the  organ  : 
the  latter  usually  the  result  of  mechanical 
violence,  which  has  separated  the  pulp 
from  its  continuity  with  the  subjacent 
nervous  and  vascular  structures  [and  may 
be  traced  to  any  of  those  injuries  the  tooth 
has  received,  as  already  mentioned  under 

1  I  once  saw  a  very  remarkable  exception 
to  the  above,  nearly  universal,  rule.  A  lady 
consulted  me  on  account  of  a  burrowing  ab- 
scess, which  first  burst  immediately  below 
the  lower  jaw  on  the  right  side.  This  orifice 
closed  and  another  formed  lower  down  ;  this 
also  closed,  and  was  followed  by  another  in 
the  neck.  The  burrowing  continued,  and 
when  I  saw  the  patient,  many  months  after 
the  first  discharge  of  pus,  there  were  two 
sinuses  opening  about  an  inch  bdoio  the  right 
clavicle.  A  carious  first  lower  molar  had 
caused  the  suppuration,  and  its  removal  was 
followed  by  the  immediate  healing  of  the 
sinuses. 
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the  head  of  periodontitis].  It  is  uncom- 
mon to  see  the  affection  arise  in  association 
with  sound  and  apparently  uninjured 
teeth,  though  this  sometimes  occurs.  [It 
is  very  questionable  whether  entirely  un- 
injured teeth  ever  are  affected  in  this  way.  ] 
The  treatment  of  alveolar  abscess  de- 
pends upon  the  stage  at  which  the  case  is 
seen.  In  the  earliest  period,  when  sup- 
puration is  rather  impending  than  estab- 
lished, the  malady  may  be  cut  short  by 
the  extraction  of  the  affected  tooth,  or  by 
the  removal  of  the  stopping  in  a  stopped 
tooth.  Often  it  is  undesirable  to  extract 
a  particular  tooth  that  may  be  threaten- 
ing or  causing  the  abscess ;  and  in  that 
case  recourse  should  be  had  to  leeching 
the  gum  freely,  the  administration  of  brisk 
purgatives,  and  abundant  hot  fomentation 
of  the  face  at  the  swelling  part.  This 
mode  of  treatment,  when  it  does  not 
arrest  the  malady,  much  mitigates  the 
attendant  suffering.  When  matter  has 
formed,  and  the  wall  of  the  abscess  has 
sufficiently  thinned,  the  pus  should  be 
evacuated  by  a  puncture  made  through 
the  gum  with  a  narrow  thin  scalpel.  This 
is  followed  b}r  immediate  and  complete 
relief,  and  the  general  swelling  associated 
with  the  advent  of  the  attack  rapidly  sub- 
sides ;  but  the  disease,  in  the  very  great 
majority  of  cases,  remains  in  the  form  of 
a  continuously  pus-discharging  fistula.  It 
is  very  rare  indeed  for  the  pus-secretion 
to  cease  :  it  may  be  so  diminished  that  the 
external  orifice  may  close  for  a  time,  but 
it  is  pretty  sure  to  burst  out  again  and 
again  ;  though  I  am  confident  (contrary 
to  the  general  published  opinion)  that  in 
a  few  exceptional  instances  the  disease 
ceases  altogether,  the  offending  tooth  still 
remaining  in  the  mouth. 

When  an  alveolar  abscess  shows  symp- 
toms indicative  of  external  pointing,  im- 
mediate and  active  treatment  is  necessary. 
The  offending  tooth  should  be  taken  out ; 
and  in  case  it  breaks  in  extracting,  every 
vestige  should  be  sought  and  removed.  If 
matter  has  formed,  and  there  has  been 
decided  thinning  of  the  integument,  show- 
ing its  near  approach  to  the  surface,  not 
only  should  the  tooth  be  extracted,  but  a 
vertical  incision  should  be  made  between 
the  cheek  and  the  jaw,  so  as  to  cut  across 
the  pus-containing  canal ;  else  the  matter 
is  apt  to  ijocket,  and  cause  progressive  ab- 
sorption to  the  surface ;  and  though  the 
tooth  be  removed,  the  abscess  may  thus 
still  open  externally.  This  vertical  incis- 
ion between  the  cheek  and  the  jaw  is  also 
useful  after  the  removal  of  a  tooth,  even 
when  the  external  opening  has  occurred  ; 
it  cuts  across  the  bands  of  lymph  which 
glue  the  integument  down  to  the  bone  : 
in  this  case  a  piece  of  oiled  lint  should  be 
introduced  and  kept  in  the  wound,  to  pre- 
vent the  adhesion  and  reunion  of  the  cut 
vol.  II. — 36 


surfaces.  In  all  cases  of  alveolar  abscess, 
extraction  of  the  diseased  or  dead  tooth  is 
the  cure  ;  and  I  know  but  of  two  circum- 
stances which  peremptorily  interdict  this 
mode  of  treatment.  First,  where  a 
strongly-pronounced  hemorrhagic  diathe- 
sis forbids  the  extraction  of  teeth  alto- 
gether; and  secondly,  in  those  cases 
where  the  abscess  is  associated  with  the 
upper  incisor  teeth  of  young  people  in 
whom  the  jaws  have  not  yet  assumed  thei  r 
adult  form,  and  where  the  permanent 
dentition  is,  as  yet,  incomplete.  In  this 
latter  case  it  is  of  much  importance  to  re- 
tain the  teeth,  even  if  reduced  by  decay 
to  mere  fangs,  till  the  adult  form  of  the 
jaws  is  established,  even  at  great  cost  of 
suffering  and  discomfort.  The  earlier  re- 
moval of  the  teeth  would  be  followed  by 
such  contraction  of  the  maxillary  arch  as 
would  be  incompatible  with  a  proper  re- 
placement by  artificial  teeth  of  the  natural 
ones  missing. 

[In  the  earliest  period  of  alveolar  ab- 
scess there  is  simply  an  overcharged  con- 
dition of  the  vessels,  which,  as  has  been 
seen,  may  he  changed  by  proper  remedies. 
As  the  malady  increases  and  becomes 
unyielding  to  all  treatment,  it  passes  to  a 
stage  where  it  requires  more  active  effort 
to  overcome  it,  or  it  must  be  left  to  those 
natural  processes  that,  in  due  time,  will 
bring  about  a  restoration  to  comparative 
health.  The  hyperamiic  condition  in- 
creasingly thickens  the  periosteum,  caus- 
ing an  absolute  elongation  of  the  tooth, 
thus  aggravating  the  disease  by  constant 
occlusion  with  opposing  teeth.  This  ten- 
dency may  remedied  by  fitting  a  cap  to 
one  or  more  of  the  other  teeth.  It  is  at 
this  period  that  the  greatest  amount  of 
pain  is  felt.  The  increased  thickening  of 
the  membrane,  combined  with  the  accu- 
mulation of  pus,  produces  pressure  on  the 
wall  of  the  alveolus,  resulting  in  absorp- 
tion of  that  tissue  and  an  opening  for  the 
egress  of  pus  into  the  soft  tissues.  The 
time  required  for  this  natural  process 
varies  with  the  tooth  affected.  It  does 
not  usually  require  more  than  two  days 
in  the  superior  and  inferior  incisors  and 
;  bicuspids  ;  much  longer  in  the  canines 
and  molars,  especially  in  the  inferior  first 
|  and  second  molars.  The  difference  in  time 
is  caused  by  the  character  of  the  alveolus 
in  which  the  teeth  are  embedded,  the  one 
I  being  comparatively  thin,  and  the  other 
!  thick  and  dense. 

The  first  consideration  in  treatment  is  to 
I  eliminate  the  probable  cause.  If  there  be 
!  a  filling  in  the  tooth  affected  it  should,  if 
I  possible,  be  removed,  but  this  is  not 
i  alwaj's  possible  owing  to  the  extreme  pain 
attendant  on  any  force  applied.  Drilling 
through  the  filling  should  then  be  resorted 
!  to  and  effort  made  to  reach  the  pulp- 
I  chamber.     If  the  tooth  has  a  dead  pulp, 
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without  caries,  the  same  processes  should 
be  adopted.     In  this  case  entrance  should 
he  made  by  drill,  through  the  palatine  or 
lingual  surfaces  of  the  six  anterior  or  in- 
ferior teeth  ;  on  the  buccal  surfaces  of  the 
other  teeth.     The  object  of  this  is  to  afford 
a  vent  for  the  pus  that  very  frequently  has 
found  its  way  through  the  foramen  into 
the  canal.     When  this  simple  operation  is 
successful,  it  affords  relief  in  a  very  short 
time.     If  the  disease  be  in  one  of  the  four 
superior  incisors,  and  on  failure  to  evacu- 
ate the  pus  by  drilling  into  the  crown,  the 
operation  should  be  continued  through  the 
foramen.     This  can  be  accomplished  by  a 
small  drill  or  by  a  broach.     If  it  is  tho- 
roughly done,  no  further  trouble  need  he 
anticipated.     If  this,  however,  fails,  as  it 
will  frequently,   owing    to    the   extreme 
nervousness   of  patients,   a  quicker  and 
better  plan  should  be  resorted  to,  if  the 
abscess  he  in  the  anterior  teeth,  upper  or 
under.      An  opening  should  be  made  as 
nearly  opposite  the  apex  of  the  root  as 
possible.     In  making  this,  care  should  be 
taken  to  measure  the  probable  length  of 
the  root.  The  protuberance  of  the  alveolus 
over  the  root  will  be  a  tolerably  sure  guide, 
but  generally  the  anatomical  knowledge  of 
the  parts  can  alone  be  relied  upon.     The 
operation  is  a  very  simple  though  painful 
one,  and  care  must  be  exercised  that  no 
mistake  is  made  in  the  location  of  the 
puncture.     The    intention    should   be  to 
penetrate  the  sac,  and  it,  therefore,  must 
be  made  as  near  to  that  as  possible.     The 
most  effectual  instrument  for  this  purpose 
is  the  ordinary  dental  drill  used  by  hand. 
The  dental  engine  is  not  needed  here,  or  is 
it  advisable.     A  few  turns  of  the  instru- 
ment are  quite  sufficient  to  penetrate  the 
gum  and  alveolus.     If  the  entrance  has 
been  properly  made,  pus  will  follow  the 
withdrawal  of  the  instrument,  and  relief 
will  speedily  be  obtained.     A  tent  of  cot- 
ton should  be  inserted  in  the  gum  to  keep 
it  open.     This  operation  cannot  be  per- 
formed satisfactorily  on  the  molars,  OAving 
to  their  peculiar  implantation.     If  from 
this  or  any  other  cause  it  be  found  inad- 
missible, natural  processes  can  then  only 
be  depended  on,  and,  as  before  remarked, 
these  require  a  tedious  time  of  suffering 
to  the  patient. 

Much  benefit  can  be  derived  from  efforts 
properly  directed  to  hasten  this  process. 
For  this  purpose,  hot  applications  should 
be  resorted  to  in  the  mouth  and  over  the 
tooth  affected,  and  not,  as  frequently  re- 
commended, on  the  face.  Hot  fomenta- 
tions should  never  be  applied  there,  for  the 
obvious  reason  that  their  action  tends  to 
external  pointing.  There  has  never  been 
anything  more  effectual  found  for  the 
retention  of  heat  at  the  point  desired, 
than  a  fig  divided  and  roasted,  or  raisins 
similarly  treated. 


As  soon  as  it  is  evident  that  the  pus  has 
made  its  way  through  the  alveolus,  the 
diagnostic  sign  of  which  is  the  subsidence 
of  the  acute  pain,  an  incision  should  be 
made  in  the  soft  tissue,  extended  to  the 
point  of  pulsation.  This  can  readily  be 
decided  by  the  finger. 

The  discharge  of  the  pus  is  followed, 
ordinarily  in  a  few  hours,  by  a  comparative 
state  of  health,  and  all  the  parts  seem  to 
resume  a  normal  state.  This,  however, 
is  only  apparent  and  not  real,  for  a  tooth 
once  attacked  by  ahscess  in  its  periosteum, 
its  most  vital  part,  can  never  be  regarded 
as  a  healthy  tooth.  The  abscess  termi- 
nates by  the  destruction  of  the  membrane 
at  the  extremity,  and  the  apex  assumes  the 
character  of  necrosed  hone,  resorption 
takes  place,  and  while  its  irritating  pro- 
perties may  remain  dormant  and  the  tooth 
be  made  a  useful  member  of  the  series,  it 
is  so  far  an  imperfect  member. 

The  secretion  of  the  pus  may  cease  with 
its  discharge,  or  it  may  continue  and  as- 
sume a  chronic  form,  or  it  may  remain 
dormant  to  be  renewed  at  varying  inter- 
vals. These  repetitions  are  rarely  accom- 
panied with  much  pain  or  swelling,  owing 
to  the  fact  that  absorption  of  the  hard 
tissue  was  accomplished  in  the  first  in- 
stance, and  the  pus  has  only  to  channel  a 
way  through  the  soft  tissue.  In  the 
chronic  form  a  fistula  is  established,  pro- 
ducing an  enlargement  on  the  gum  over 
the  tooth,  familiarly  known  as  a  "  gum- 
boil. "  • 

Treatment  to  secure  comparative  health 
must  be  aimed  to  rouse  the  parts  immedi- 
ately adjacent  to  healthy  action.     Two 
avenues  of  access  exist  to  effect  this  :  one 
through  the  root  of  the  affected  tooth, 
and  the  other  through  the  fistula.     The 
former  is  the  preferable  mode.    The  canal 
must  be  enlarged,  and  a  free  opening  made 
through  the  foramen.     Various  escharo- 
tics  have  been  used  for  the  purpose  of  ex- 
citing healthy  granulations  ;  but  the  best, 
and  when  thoroughly  used,  the  most  ef- 
fectual, is  carbolicacid  in  reduced  strength. 
The  injection  may  be  effected  in  one  of 
two  ways,  either  of  which  may  be  made 
available  as    circumstances  will    admit. 
The  simplest  is   to   make  a  piston  of  a 
drill  by  wrapping  it   with  cotton ;   and 
after  saturating  it  with  the  agent  to  be 
used,  insert  it  in  the  canal  and  pump  the 
fluid    through  the  tooth  to  the  part  af- 
fected.    If  there  is  no  obstruction  in  the 
way,  the  evidence  of  complete  saturation 
of  the  parts  will   be   manifested  by  the 
eschar  on  the  surface  of  the  gum  at  the 
opening  of  the  fistula.      Where  this  has 
been  effectual,  no  further  treatment  will 
be  required  for  ten  days.     A  more  effi- 
cient mode  of  injection  is  accomplished 
by  the  syringe,  a  modification  of  the  hy- 
podermic, made  by  Dr.  Farrar.     This  is 
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the  only  mode  that  can  be  satisfactorily 
used  where  it  is  desired  to  make  the  injec- 
tion through  the  fistula.  Before  this  is 
attempted  the  opening  should  be  enlarged; 
and  an  effort  has  been  sometimes  made 
to  cut  away  the  diseased  tissue  by  the 
use  of  the  dental  engine  and  properly- 
constructed  burs.  It  is  questionable 
whether  this  operation  is  of  any  advan- 
tage. When  attempted  it  should  be  tho- 
roughly done,  and  the  parts  well  syringed 
out  with  warm  water. 

No  attempt  at  restoration  will  have 
any  permanent  value  unless  the  root  or 
roots  are  thoroughly  filled ;  and  this 
should  not  be  tried  until  the  best  condi- 
tion obtainable  is  secured. 

In  the  chronic  form,  where  the  flow  of 
pus  is  constant,  it  is  evident  that  sys- 
temic conditions  operate  against  a  cure  ; 
then  extraction  is  the  best  and  only  rem- 
edy ;  but  under  no  other  circumstances 
should  this  be  resorted  to. 

Pyorrhoea  alveolaris.  —  Inflammation 
of  the  periodonteum,  commencing  at  the 
necks  of  one  or  more  of  the  teeth,  very 
slowly,  but  surely,  destroys  the  membrane 
and  ends  in  the  destruction  of  the  tooth. 
It  assumes  different  forms  :  in  some  cases 
the  inflammatory  zone  is  so  circumscribed 
that  the  disease  progresses  with  extreme 
slowness,  and  causes  no  special  uneasi- 
ness. In  other  cases  the  destruction  of 
the  periosteum  and  denudation  of  the  ce- 
mental  tissue  produces  a  continuous  and 
oftentimes  very  severe  pain,  intermitting 
in  character.  In  other  cases  it  assumes 
serious  proportions,  and  may  extend  so  as 
to  involve  all  the  teeth.  The  periosteum 
rapidly  succumbs,  followed  by  a  necrosed 
condition  of  the  alveolus  at  that  part.  At 
times  pus  will  exude  ;  at  othei's  its  pres- 
ence will  only  be  indicated  by  pressure 
upon  the  gum.  To  this  condition  the 
French  writers  have  given  the  name  of 
pyorrhoea  alveolaris.  In  this  country  it 
has  been  termed  "Riggs's  disease."  It  is 
simply  a  chronic  form  of  abscess,  modi- 
fied by  location,  and  extended  by  con- 
tinued local  irritation.  The  origin  of 
this  trouble  may  be  found  in  any  cause  of 
irritation  at  the  margin  of  the  gum,  and 
will  be  aggravated  in  persons  of  cachectic 
condition.  The  primary  causes  are  a 
deposition  of  salivary  calculi,  which,  by  a 
gradual  pressure,  destnrys  the  soft  tissues 
and  creates  a  pocket  for  the  retention  of 
foreign  matter,  and  thus  the  disease,  once 
started,  continues  indefinitely.  The  ex- 
cessive use  of  hard  tooth-picks  between 
the  teeth  has  the  same  result.  The  use 
of  hard  brushes  at  the  margin  of  the  gums 
Is  very  injurious.  Teeth  of  extreme  den- 
sity, in  which  the  tubuli  have  been  oblit- 
erated, are  fit  subjects  for  this  destructive 
influence,  as  they  are  manifestly  foreign 
bodies  and  incapable  of  receiving  nutri- 


tion through  the  periodonteum.  Conse- 
quently this  disease  is  found  in  some  one 
of  its  forms  in  elderly  persons.  False 
teeth,  by  unequal  pressure  upon  health) 
teeth,  often  produce  the  same  efieel  ;  but 
tlie  worst  results  are  to  be  looked  for  in 
persons  of  a  depraved  habit  of  body  and 
great  uncleanliness. 

Microscopic  examination  of  the  exuded 
fluid  shows  it  to  consist  principally  of  pus 
globules,  and  an  unusually  large  number 
of  bacteria.  The  numbers  of  the  latter 
justify  the  inference  that  they  have  La  cgely 
to  do  with  the  inflammation  in  its  most 
aggravated  forms. 

The  treatment  has  not,  until  recent 
years,  been  attended  witli  very  satisfac- 
tory results.  Dr.  Riggs,  of  Hartford, 
first  called  attention  to  the  possibility  of 
treating  this  by  a  surgical  operation  ;  and 
for  this  purpose  he  devised  several  forms 
of  knives  or  scalers  to  reach  all  parts  of 
the  roots.  Thus  by  removing  all  the 
necrosed  portions  and  any  particles  of 
tartar  present,  better  results  have  been 
attained  than  heretofore.  After  tho- 
roughly removing  all  dead  particles  and 
foreign  matter,  syringe  the  parts  with 
tepid  water  and  then  apply  aromatic  sul- 
phuric acid  in  greatly  reduced  strength, 
or  a  ten  per  cent,  solution  of  ordinary 
acid.  This  is  best  applied  through  the 
Farrar  syringe,  but  it  can  be  quite  effect- 
ually accomplished  by  a  piece  of  soft 
Avood  sharpened  flat  and  wrapped  with  a 
thin  cover  of  cotton.  This  can  be  made 
to  reach  all  parts  ;  and  this  must  be  done 
to  have  any  good  results.  This  treat- 
ment destroys  all  germs  of  disease,  dis- 
solves any  remnants  of  necrosed  bone  or 
tartar,  and  rouses  the  dormant  powers  to 
healthy  action.  The  teeth,  before  this  is 
applied,  should  be  well  polished. 

This  treatment  should  be  followed  by 
the  use  of  a  mouth  wash.  The  simplest 
and  best  will,  probably,  be  found  in  the 
following : — 


R. 


Thymol,  gr.  xvj 
Alcoholis,  fgiij'.     M. 


The  patient  should  be  directed  to  take 
four  or  five  drops  of  the  above  to  a  tum- 
bler of  water,  and  use  daily  with  the 
brush,  as  a  wash. 

While  this  treatment  is  effectual  in  the 
majority  of  cases  having  a  local  origin,  it 
will  not  be  so  successful  in  those  compli- 
cated with  systemic  conditions.  Here 
local,  combined  with  general  treatment, 
is  indicated.  If  these  fail,  extraction  is 
the  final  and  best  remedy  in  all  teeth  im- 
plicated.] 

II.  Painful  and  difficult  eruption  of  wis- 
dom-teeth.—The  advent  of  the  wisdom- 
teeth  is  very  often  accompanied  by  painful 
and  distressing  symptoms,  that  may  be 
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protracted  through  many  months,  or  even 
years,  unless  relieved  by  surgical  inter- 
ference. These  circumstances  arise  from 
the  position  occupied  by  the  wisdom-teeth, 
so  close  to  the  joint  of  the  lower  jaw, 
where  the  mucous  membrane  is  reflected 
from  the  gum  to  the  cheek  and  fauces, 
combined  with  the  very  common  condition 
—that  the  jaw  is  not  sufficiently  elongated 
backwards  to  allow  the  dentes  sapientise 
to  range  in  the  horizontal  series  with  the 
other  teeth.  This  mechanical  difficulty 
not  only  prevents  the  proper  evolution  of 
the  wisdom-teeth,  holding  them  back  in 
their  bony  bed,  but  it  often  perverts  their 
direction  of  growth  and  dislocates  them. 
Annoying  and  very  painful  as  are  often 
the  symptoms  attendant  on  difficult  cut- 
ting and  misplacement  of  the  upper  wis- 
dom-teeth, tbey  are  trivial  in  comparison 
with  those  which  occur  in  similar  condi- 
tions of  the  lower. 

The  ordinary  misplacement  of  the 
upper  wise  teeth  is  either  backwards  or 
outwards,  or  in  both  directions  combined. 
When  the  tooth  points  backwards,  every 
time  the  mouth  is  closed  its  crown  comes 
in  contact  with  the  mucous  membrane, 
passing  up  on  the  base  of  the  coronoid 
process  ;  when  the  direction  is  outwards, 
which  is  more  common,  the  tooth  pro- 
jects into  the  cheek,  and  when  the  jaws 
are  brought  together,  a  portion  of  the 
mucous  membrane  in  this  region  is  nipped 
and  pinched.  This  is  a  very  painful 
affair :  the  surface  becomes  ulcerated  and 
extremely  tender  ;  there  is  a  partial  cica- 
trization, and  the  structure  becomes  stiff 
and  hard  as  well  as  painful.  Beyond  this, 
however,  the  symptoms  never  (as  I  be- 
lieve) extend,  and  the  removal  of  the 
offending  tooth  is  always  followed  by 
complete  and  immediate  relief. 

The  difficulty  which  most  commonly 
occurs  with  the  inferior  dens  sapiential 
is  attributable  to  insufficient  room  in  the 
jaw  :  the  tooth  grows  normally  in  direc- 
tion and  in  position  as  regards  its  neigh- 
bor in  front,  but,  from  an  imperfect 
lengthening  of  the  horizontal  ramus  of 
the  jaw,  the  birth  of  the  crown  is  only 
partial  and  incomplete  :  the  tooth  is  up- 
right, but  only  its  front  cusps  emerge, 
while  the  hinder  cusps  are  still  covered 
in  with  gum,  or  even  the  upper  wall  of 
'  the  bony  loculus  in  which  it  was  formed. 
This  produces  a  terrible  pinching  of  the 
mucous  membrane  over  the  tooth  every 
time  the  jaws  are  brought  together. 
Before,  however,  the  enamel  eminences  of 
the  tooth's  crown  make  their  appearance, 
the  soft  structures  behind  the  second 
molar  become  much  inflamed,  and  often 
suppurate,  the  pus-secretion  appearing  to 
be  within  the  enamel  sac  of  the  tooth, 
between  the  tooth-crown  and  the  mem- 
brane covering  it.     The  inflammation,  to 


which  this  impaction  and  pressure  give 
rise,  extends  to  surrounding  tissues  :  the 
cheek  and  the  fauces  suffer ;  the  move- 
ments of  the  jaw  become  stiff  and  pain- 
ful ;  and  deglutition  is  difficult,  and  at- 
tended with  suffering  like  "sore-throat." 

[It  frequently  occurs  that  the  develop- 
ment of  the  superior  third  molar  is  far  in 
advance  of  the  inferior,  causing  the 
superior  to  impinge  on  the  crown  of  the 
latter  before  it  has  emerged  above  the 
free  margin  of  the  gum.  The  result 
is  a  retarding  of  the  eruption,  and  the 
inferior  tooth  remains  impacted  and 
partially  covered  with  gum-tissue,  which 
is  constantly  irritated  by  the  superior 
tooth.  There  is  but  one  remedy  for  this, 
and  that  is  in  the  extraction  of  one  or  the 
other  ;  which  one,  will  depend  on  the  con- 
dition and  character.] 

Next  in  frequency  to  the  foregoing  mal- 
position is  that  in  which  the  wisdom- 
tooth  is  developed  horizontally  forwards, 
more  or  less.  It  is  attended  often  with 
serious  consequences.  This  direction  is 
sometimes  combined  with  an  inward  lean- 
ing ;  and  very  rarely  the  crown  of  the 
tooth  points  outwards.  This  latter  dislo- 
cation is  very  unusual ;  but  the  most 
severe  case  of  suffering  from  misplace- 
ment of  the  lower  wisdom-tooth  which  I 
have  ever  seen  was  of  this  variety. 

[The  importance  of  attention  to  this 
form  of  impaction  of  the  wisdom-teeth 
cannot  be  overestimated.  It  is  the  cause 
of  some  of  the  most  serious  lesions,  end- 
ing, in  recorded  cases,  in  insanity  and 
death.  The  position  of  this  tooth,  lying 
horizontally,  deeply  imbedded  in  the  al- 
veolus, and  entirely  out  of  sight,  causes 
it  in  most  cases  to  be  overlooked  in  the 
diagnosis  of  neuralgia.  With  a  tooth  thus 
abnormally  placed  there  will  be,  in  the 
earlier  stages,  no  disturbance.  This  will 
be  first  manifested  when  development  has 
progressed  to  the  completion  of  the  roots. 
Inpingement  of  the  crown  upon  the  pos- 
terior root  of  the  second  molar  prevents 
any  advance  in  that  direction,  and, 
therefore,  growth  must  necessarily  pro- 
ceed obliquely  towards  the  coronoid  pro- 
cess. There  can  be  but  one  result  with 
such  a  condition,  and  that  is,  pressure, 
first  on  the  nerves  of  the  pulp  at  the 
apex,  and  secondly,  upon  some  one  of  the 
larger  branches.  The  natural  result  is  a 
continuous  increase  of  pain,  which,  for- 
tunately for  the  sufferer,  has  periods  of 
cessation. 

One  of  many  such  cases  illustrates  the 
severity  of  this  form  of  malposition.  The 
lady  was  sent  by  a  prominent  physician, 
who,  in  his  note  of  introduction,  stated 
that  she  was  "suffering  with  a  most  un- 
manageable neuralgia."  On  inquiry  it 
was  noticed  that  she  had  been  a  sufferer 
for  hcenty-one  years,  the  severe  pains  first 
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noticed  about  the  age  of  eighteen.  She 
exhibited  great  nervous  prostration,  to- 
gether with  a  loss  of  hearing,  partial 
paralysis  of  the  muscles  of  the  eye,  and 
impaired  vision.  The  diagnosis  devel- 
oped nothing  in  the  teeth,  in  situ,  as  the 
cause  ;  but  the  absence  of  the  third  mo- 
lar, and  slight  periostitis  indicated  in  the 
second,  led  to  the  conclusion  that  the 
wisdom-tooth  was  lying  horizontally  and 
pressing  against  this  tooth.  Examination 
proved  this  to  be  the  case.  The  extrac- 
tion of  the  second  molar  was  at  once  de- 
cided upon,  and  upon  its  removal  there  was 
immediate  relief.  The  patient  was  seen 
a  month  subsequently,  and  had  had  no 
return  of  pain.  Her  hearing  was  greatly 
improved,  and  there  was  every  prospect 
of  a  general  re-establishment  of  normal 
conditions.  It  is  evident  from  this  that 
the  period  from  eighteen  to  twenty-four 
is  an  important  one,  and  one  in  which 
these  teeth  should  be  carefully  observed. 
In  this  case  a  life  was  wrecked  by  careless 
diagnosis.] 

There  is  one  peculiar  symptom  fre- 
quently associated  with  the  painful  cut- 
ting of  a  lower  wisdom-tooth,  which  adds 
to  the  difficulty  of  investigating  the  con- 
dition of  the  parts,  and  still  more  inter- 
feres with  the  treatment :  this  symptom 
is  spasmodic  contraction  of  the  masseter 
muscle,  of  a  continuous  and  persistent 
character,  the  result  of  contiguous  irri- 
tation ;  not  a  spasm  which  varies  in  in- 
tensity, but  a  true  tonic  spasm,  the  mus- 
cles being  permanently  set,  so  as  to  keep 
the  jaws  nearly  closed,  and  susceptible 
only  of  very  slight  separation.  The  jaw 
can  usually  be  opened  to  a  small  extent, 
and  then  is  definitely  fixed  ;  it  feels  as  if 
there  were  a  mechanical  obstacle  to  further 
movement ;  but  it  is  not  so ;  for  when  the 
cause  of  irritation  is  removed,  the  spasm 
rapidly  ceases,  and  then  the  mouth  can 
be  fully  opened.  This  same  form  of 
spasm  sometimes  occurs  from  caries  of 
the  molars,  irrespective  of  crowding. 
The  pain  that  accompanies  and  precedes 
the  cutting  of  a  wisdom-tooth  varies  very 
much  in  different  individuals  ;  but  it  is 
frequently  of  a  dull  aching  character  like 
rheumatism,  for  which  it  is  occasionally 
mistaken  ;  it  is  diffuse  and  erratic,  ex- 
tending up  the  side  of  the  head,  and 
down  to  the  shoulder.  There  is  not  un- 
frequently  a  good  deal  of  swelling  of  the 
soft  parts  in  the  neighborhood  of  the 
tooth,  and  this  sometimes  extends  to  the 
cheek  and  to  the  eyelids  even,  and  below 
the  angle  of  the  jaw :  the  lymphatic 
glands  beneath  the  jaw  also  occasionally 
become  enlarged  and  tender. 

The  most  "distressing  result,  however, 
that  occurs  in  these  cases  is  the  suppura- 
tion which  sometimes  attends  the  diffi- 
cult eruption   of   the   tooth.      In   slight  j 


eases,  even  where  there  is  no  misplace- 
ment or  want  of  room,  but  simply  n  re- 
strained progress,  from  an  unusually  den  e 
or  cartilaginous  overlying  gum,  pus  will 
be  occasionally  formed;  being  secreted 
(as  it  has  seemed  to  me)  within  the  cap- 
sule of  the  tooth,  by  that  which  was  the 
"enamel  pulp."  In  severer  cases,  the 
pus  burrows  among  the  areolar  tissue, 
around  the  periosteum  of  the  jaw;  l  Ik; 
neighboring  soft  structures  become  infil- 
trated with  lymph,  and  the  integument  is 
glued  irregularly  to  the  bone  ;  pus  points 
at  different  spots,  often  remote  from  its 
original  source  ;  and  the  whole  cheek  may 
be  undermined  with  a  series  of  sinuses. 
I  have  seen  the  side  of  the  face,  from  the 
tragus  of  the  ear  and  the  angle  of  (he 
jaw  behind,  to  the  angle  of  the  mouth  and 
mental  foramen  in  front,  a  web  of  pus- 
discharging  fistulee,  and  which,  after  their 
cure  (by  the  mere  removal  of  an  impacted 
wisdom-tooth),  left  the  integument  thin, 
and  bound  down  to  the  bone,  with  the 
glossy,  tense,  cicatrix-like  aspect  of  a  re- 
cently-healed burn— a  great  and  perma- 
nent  disfigurement.  While  such  cases  are 
in  activity,  they  have  very  much  the 
appearance  of  necrosed  bone.  And,  in- 
deed, they  do  occasionally  lead  to  necrosis 
of  more  or  less  of  the  jaw  ;  but  the  severest 
suffering  and  most  suspicious  symptoms 
may  occur  without  such  a  complication. 
What  is  the  precise  anatomical  condition 
of  these  burrowing  suppurations  I  am  not 
prepared  to  say  positively.  They  are  not 
apparently  connected  with  the  fang  of  the 
wisdom-tooth,  like  an  alveolar  abscess. 
I  believe  they  commence  in  the  enamel 
sac,  before  any  portion  of  the  crown 
pierces  the  gum  ;  and  their  subsequent 
course  of  burrowing  is  from  the  matter 
pocketing  in  a  downward  and  onward  pro- 
gress. As  long  as  any  part  of  the  crown 
of  the  tooth  is  covered  by  gum,  pus  will 
be  secreted  by  the  under  surface  of  the 
overlying  portion.  I  have  seen  an  im- 
pacted wisdom-tooth  give  rise  to  that 
form  of  serous  cyst  known  as  a  "den- 
tigerous  cyst."  In  those  instances  where 
the  crown  of  the  wisdom-tooth  projects 
forwards,  the  second  molar  very  often 
suffers.  The  posterior  fang  is  apt  to  be 
eroded  by  absorption,  and  the  whole  tooth 
may  become  necrosed  ;  the  first  of  these 
conditions  is  very  common :  I  have  met 
with  several  instances  of  it ;  in  four  speci- 
mens of  lower  second  molars  now  before 
me,  which  were  removed  on  account  of 
forward  pressure  of  wisdom-teeth,  the 
posterior  fangs  are  excavated  by  absorp- 
tion in  all ;  in  two  the  pulp-cavity  is 
closely  approached ;  in  two  it  is  opened, 
and  in  one  of  the  latter  there  was  total 
necrosis  of  the  whole  tooth  ;  the  perios- 
teum was  completely  stripped  from  both 
fangs,  which   were   unattached  in  their 
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sockets,  and  bathed  in  pus.  These  affec- 
tions of  the  second  molar  should  be  taken 
into  consideration  in  balancing  the  merits 
of  the  plans  of  treatment  which  may  be 
contemplated  in  any  particular  case,  and 
will,  I  think,  favor  that  course  of  proceed- 
ing which  I  believe  ought  in  many  in- 
stances to  be  followed,  but  which  is  not 
usually  adopted. 

Treatment.  —  The  wisdom-tooth  of  the 
upper  jaw,  when  misplaced,  suggests  but 
one  mode  of  treatment ;  it  by  far  the 
most  often  projects  outwards ;  it  is  then 
useless  for  mastication  ;  and  if  it  pinches 
the  cheek  painfully  on  closing  the  mouth, 
it  may  be  removed  unhesitatingly  and 
without  compunction.  The  same  may  be 
said  when  it  grows  backwards  and  bruises 
the  mucous  membrane  over  the  base  of 
the  coronoid  process  :  the  tooth  is  useless, 
and  worse  than  useless,  and  should  be 
extracted  ;  it  is  very  readily  done,  and, 
as  far  as  I  know,  the  annoyances  attend- 
ant on  the  misplacement  of  the  upper 
wisdom-tooth  are  never  attended  with 
that  locked-jaw  complication  which  so 
frequently  attends  the  difficulties  of  the 
lower  third  molar  eruption.  In  one  rare 
instance,  in  which  the  upper  wisdom- 
tooth  grew  forwards,  it  was  found  neces- 
sary to  extract  the  second  molar,  on 
account  of  damage  which  it  had  occa- 
sioned by  producing  absorption  of  the 
neck  of  the  anterior  tooth. 

In  the  treatment  of  these  cases  in  the 
lower  jaw,  much  will,  depend  on  the  de- 
gree of  impaction  of  the  tooth  ;  if  it  is 
simply  covered  over  by  a  dense  and  carti- 
laginous gum,  free  lancing  is  all  that  may 
be  required  ;  but  it  will  often  have  to  be 
repeated.  In  young  precocious  people, 
who  arrive  very  early  at  puberty,  the 
wisdom-teeth  often  make  their  appearance 
before  the  jaw  is  ready  for  their  reception, 
and  are  embedded  in  the  base  of  the  coro- 
noid process,  though  in  a  proper  upright 
position.  The  age  of  the  patient  in  such 
a  condition  is  an  important  question :  if 
3"oung,  lancing  the  gum  freely,  and  wait- 
ing for  further  elongation  of  the  jaw,  and 
more  horizontal  accommodation,  may  be 
fairly  and  reasonably  adopted  ;  but  the 
same  state  of  things  in  an  older  patient 
is  not  so  likely  to  "find  this  relief;  and  if 
the  suffering  of  the  patient  is  great,  ex- 
traction of  the  impacted  tooth  will  become 
necessary.  Where  the  tooth  emerges 
tardily,  and  where  the  anterior  cusps  have 
come  through  the  gum  while  the  posterior 
have  remained  covered,  I  have  found  great 
advantage  not  only  in  lancing,  but  in  cut- 
ting away  the  gum  which  overlies  the 
back  of  the  tooth,  so  as  to  lay  bare  the 
whole  of  the  masticating  surface  of  the 
crown.  Merely  lancing  the  gum  affords 
much  less  relief,  and  the.  cut  surfaces  are 
apt  to  unite,  and  then  present  a  harder 


and  more  resisting  impediment.  If  the 
impaction  is  severe,  and  there  is  no 
chance,  from  the  age  of  the  patient,  of 
sufficient  accommodation,  it  will  be  neces- 
sary to  extract  a  tooth,  so  as  to  relieve 
the  crushing  tension  ;  and  the  question 
now  arises  as  to  which  of  the  two,  the 
second  or  third  molar,  should  be  ex- 
tracted. Cceteris  paribus,  it  is  always 
better  to  sacrifice  the  third  than  the  sec- 
ond molar :  the  wisdom-tooth  is  less  useful 
for  mastication,  and  is  more  liable  to  de- 
cay ;  it  is  altogether  less  robust :  but  the 
circumstances  of  the  two  teeth  may  not 
be  equal  or  parallel — the  second  molar 
may  be  carious,  or  it  may  be  loose  or  ne- 
crosed by  the  pressure  of  the  tooth  behind 
it:  in  either  case  I  prefer  extracting  it  to 
the  wisdom-tooth.  Again,  the  wisdom- 
tooth  may  be  so  situated  that  its  extrac- 
tion may  be  a  physical  impossibility,  or 
nearly  so,  as  is  frequentl}-  the  case  where 
it  grows  horizontally  forwards,  deep  down 
in  the  jaw.  Another  reason,  the  rigidity 
of  the  masseter  spasm,  may  render  it  im- 
possible to  reach  the  tooth.  In  either 
case  I  should  extract  the  second  molar, 
though  perfectly  sound,  without  hesita- 
tion. The  distressing  symptoms  which 
are  peculiar  to  the  difficult  eruption  of  the 
lower  wisdom-tooth— the  heavy  pain,  the 
sense  of  tension  and  pressure — are  clearly 
dependent  on  the  antagonism  of  the  third 
and  second  molars ;  the  former  pushing- 
forward  into  place,  and  the  latter  resisting 
its  progress.  The  removal  of  the  second 
molar  puts  an  end  to  this  antagonism  as 
completely  as  that  of  the  wisdom-tooth  ; 
and,  in  result,  the  one  operation  gives  as 
entire  and  immediate  relief  as  the  other. 
When  the  second  molar  is  extracted,  the 
wisdom-tooth  comes  forward  wonderfully  ; 
and  an  oblique  or  nearly  horizontal  tooth 
will  advance  in  position,  and  alter  in  atti- 
tude, so  as  to  become  nearly,  or  quite, 
vertical,  and  a  fair  opponent  to  the  upper 
second  molai\  In  this  improved  position, 
when  it  can  be  used  habitually  in  masti- 
cation, the  dens  sapientise  is  less  liable  to 
caries.  But  when  suppuration  has  become 
established,  every  effort  should  be  made 
to  remove  the  wisdom-tooth  itself,  as  the 
extraction  of  the  second  molar,  under 
these  circumstances,  generally  fails  to 
arrest  the  discharge  of  pus. 

The  closure  of  the  jaws  is  often  so  com- 
plete that,  until  this  condition  has  been 
combated,  it  is  impossible  to  get  at  either 
of  the  molar  teeth.  By  pressing  apart 
the  jaws  with  some  sort  of  wedge,  this 
may  be  accomplished  gradually,  and  in 
two  or  three  days  sufficiently  to  allow  the 
removal  of  the  tooth  selected  for  extrac- 
tion. Steel  instruments  have  been  de- 
vised on  the  principle  of  an  ear-speculum, 
composed  of  two  shafts  or  blades,  which 
separate  slowly,  but  forcibly,  by  the  action 
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of  a  screw.  I  prefer  a  wedge  of  hard 
wood,  such  as  beech-  or  box-wood,  winch 
is  pushed  further  and  further  into  the 
mouth,  as  the  contracted  masseter  yields 
before  it.  It  seems  to  obliterate  the  spas- 
modic contraction  for  so  much  at  each 
further  introduction,  and  in  a  few  days 
such  an  instrument  will  open  the  mouth 
sufficiently  for  tooth-extraction.  Another 
arrangement,  however,  invented  by  Mr. 
Maunder  of  the  London  Hospital,  seems 
to  possess  advantages  over  those  previous- 
ly in  use.  It  consists  of  a  cone  of  box- 
wood or  ivory,  upon  which  is  put  a  spiral 
screw-worm,  gradually  increasing  in  di- 
ameter and  in  thickness  of  the  worm  :  it 
resembles  the  shell  of  a  univalve  mol- 
lusc, such  as  a  whelk-shell,  only  the  spire 
is  more  elongated  and  drawn  out.  In 
cases  where  closure  of  the  mouth  is 
brought  about  by  spasm  induced  through 
the  painful  eruption  of  a  wisdom-tooth, 
occurring  as  it  does  in  early  life,  the 
teeth  in  the  front  of  the  mouth  are  al- 
most always  firm,  and  would  readily 
bear  the  wedging  force.  Upon  introduc- 
ing the  point  of  Mr.  Maunder's  "gag" 
between  the  incisors,  or  canines,  or  pre- 
molars, and  slowly  turning  the  instru- 
ment, it  evenly  and  in  regular  progress 
separates  the  jaws,  and,  as  I  have 
thought,  with  quicker  results  than  any 
other  method.  [Pressure  is  a  very  tedious 
and  often  a  very  unsatisfactory  method  to 
overcome  this  contraction.  Much  better 
.results  can  at  times  be  obtained  by  the 
use  of  the  galvanic  current ;  in  one  case 
relieving  the  rigidity,  of  two  weeks' 
standing,  in  half  an  hour.] 

In  extracting  an  impacted  wisdom- 
tooth  one  accident  will  occasionally  arise  ; 
namely,  the  crushing  of  the  inferior  max- 
illary  nerve  beneath  the  tooth-fang.  It 
is  immediately  attended  by  loss  of  feeling 
in  the  teeth  and  lower  lip  of  that  side. 
This  has  occurred  twice  to  myself.  In 
each  case  sensation  slowly  returned,  and 
was  quite  re-established  in  a  few  weeks. 

III.  Tumors  of  the  gum. — (a) '  Epulis  : 
(6)  Congenital  hypertrophy  of  the  gum 
and  alveolar  borders  of  the  maxilla? : 
(c)  Polypus  of  the  gum :  (d)  Vascular 
tumors  :  (e)  Warty  tumors  of  the  gum. 

Epulis.—  "The  term  'epulis'  has  been 
vaguely  applied  to  various  tumors  that 
are  found  in  and  beneath  the  gums.  The 
etjruiologieal  meaning  of  the  word  (Ink, 
upon,  oixa,  the  gums),  entirely  referring  to 
position,  and  not  to  structure,  is  likely  to 
have  caused  and  to  continue  this  confu- 
sion. Where,  however,  distinction  has 
been  drawn,  it  has  been  applied  to  those 
hard  and  densely  fibrous  tumors  that 
arise  from  the  surface  of  the  alveolar  pro- 
cesses, involving  the  periosteum,  and  by 
their    expanded    growth    stretching    the 


otherwise  healthy  gum  over  them.  These 
arc  essentially  different  in  origin,  history, 
and  anatomical  structure,  from  the  loose 
ilaps,  and  often  pedunculated  masses  of 
mun,  mere  hypertrophied  integument, 
that  are  not  unfrequently  seen  in  the 
neighborhood  of  decayed  teeth,  and  i<> 
which  the  designations  'polypus-  and 
'fungus'  of  the  gum  have  been  appropri- 
ately given."1 

An  epulis  tumor  consists  of  a  hard 
dense  mass  growing  slowly  and  evenly 
from  the  edge  of  the  alveolar  process,  usu- 
ally between  two  standing  teeth,  and 
more  commonly  on  the  labial  or  buccal 
aspect  than  the  lingual.  The  point  at 
which  this  growth  generally  makes  its 
appearance  is  beneath  and  involving  the 
little  tongue  of  gum  which  exists  be- 
tween the  necks  of  two  contiguous  teeth  ; 
as  it  progresses  in  size,  it  displaces  the 
neighboring  teeth,  one  usually  more  than 
the  other  :  it  has  for  the  most  part  a  broad 
base,  and  increases  in  basal  area  more 
than  in  projecting  growth.  The  situa- 
tion in  which  an  epulis  commences  is  lia- 
ble to  a  good  deal  of  variety  :  though 
usually  at  the  free  edge  of  the  alveolar 
process,  it  may  form  at  a  distance  from 
it ;  but  I  believe  it  is  always  associated 
with  porous  vascular  bone,  nearly  connect- 
ed with  the  periodontal  membrane,  and 
does  not  spring  from  the  compact  tissue 
limiting  the  outline  of  the  bone.  The 
growth  sometimes  commences  in  the 
tooth-socket.  As  I  have  remarked,  the 
endosteal  membrane  shares  in  the  genesis 
of  an  epulis  tumor,  and  the  fibrous 
growth  appears  to  burrow,  so  to  speak, 
into  the  substance  of  the  bone,  producing 
a  general  expansion  of  the  whole  struc- 
ture. The  surface  of  the  tumor  is  like 
that  of  the  surrounding  gum  ;  it  is,  how- 
ever, sometimes  mottled,  and  not  infre- 
quently slightly  but  broadty  and  flatly 
lobulated.  It  is  as  insensitive  as  the  sur- 
rounding gum,  and  is  not  liable  to  bleed  ; 
when  manipulated,  it  is  tense  and  elastic. 
The  tumor  varies  in  size  indefinitely — 
from  the  size  of  a  pea  to  that  of  a  wal- 
nut, or  larger.  It  is  generally  stated  that 
epulis  tumors  are  more  common  in  the 
upper  than  the  lower  jaw  :  this  coincides 
with  my  own  experience.  I  happen  to 
have  met  with  them  in  the  proportion  ex- 
actly of  two  of  the  former  to  one  of  the 
latter.  The  epulis  tumor  appears  to  have 
a  certain  relation  to  the  teeth  in  whose 
neighborhood  it  forms.  It  almost  always 
makes  its  appearance  where  there  are 
teeth :  it  usually  invades  one  in  a  very 
marked  degree  more  than  any  other  near 
which  it  ma}'  be  situated,  by  dislocating 
it   and  pushing  it  out   of  place  ;   it  has 

1  "Specimens  of  Epulis,"  by  S.  J.  A.  Sal- 
ter, Trans.  Path.  Soc,  vol.  v.,*1854. 
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nothing  to  do  apparently  with  caries  of 
the  tooth  :  the  removal  of  the  particular 
tooth,  with  excision  of  the  tumor,  is  al- 
most always  accompanied  hy  immediate 
and  complete  cure  of  the  disease. 

Occasionally  these  tumors  appear  where 
teeth  have  heen  removed  and  the  gum 
seems  to  be  edentulous :  it  will,  hoV- 
ever,  generally  be  found  in  these  instances 
that  a  fang  of  one  of  these  teeth  has  been 
left  behind,  and  is  associated  with  the 
irritation  that  has  caused  the  morbid 
growth.  One  of  the  most  severe  examples 
of  this  malady  which  I  have  seen,  con- 
sisted of  a  bilobular  mass,  the  size  of  a 
large  walnut,  extending,  on  the  left  side 
of  the  lower  jaw,  from  the  dens  sapientise 
to  the  canine  tooth,  the  four  intermediate 
teeth  having  been  removed.  The  exci- 
sion of  the  tumor  had  been  repeatedly 
performed,  but  it  always  returned.  Its 
removal  on  this  occasion  disclosed  the  re- 
mains of  one  fang  of  the  first  molar  tooth 
in  its  very  axis  :  this  was  extracted,  and 
the  disease  did  not  again  make  its  appear- 
ance. I  believe  this  will  generally  be 
found  the  case  where  the  tumor  forms 
upon  an  apparent^  edentulous  region  of 
the  jaw.  Epulis  has  its  origin  in  the 
osteal  membrane  of  the  alveolus.  The 
bone  of  the  alveolar  processes  is  very  vas- 
cular, and  almost  cancellated  in  its  loose 
open  structure.  The  endosteal  membrane 
which  lines  this  cancellated  bone,  the 
periosteum  which  covers  it,  and  which 
lines  the  tooth-sockets  and  the  fibrous 
tissue  of  the  gum,  are  all  continuous,  and 
alike  share  in  the  development  of  the 
epulis  tumor.  The  bulk  of  the  tumor 
consists  of  a  dense  web  of  fibrous  tissue  ; 
and  from  its  basal  attachment,  and  pass- 
ing into  its  substance,  are  usually  small 
growths  of  bone.  The  fibrous  tissue  in- 
terlaces pretty  regularly  —  some  fibres 
being  parallel  to  the  surface,  and  others 
radiating  from  the  base,  intersecting  the 
former  at  right  angles.  The  bone-growths 
may  be  thin  needle-like  spicula,  or  little 
flakes  :  at  the  point  whence  these  bony 
processes  arise,  the  tumor  receives  its 
main  vascular  supply,  and  the  subjacent 
bone  is  very  porous.  Mr.  Caesar  Hawkins 
mentions  an  instance  of  an  epulis  at- 
tached only  by  a  pedicle  to  the  gum,  in 
which  there  was  a  nucleus  cf  bone.  This 
could  not  at  any  time  have  had  bony 
union  with  the  jaw;  but  the  circumstance 
indicates,  in  a  physiological  sense,  the 
osteal  character  of  these  fibroid  develop- 
ments. Epulis  tumors  are  perfectly  inno- 
cent, nor  do  they,  I  believe,  ever  pass 
into  a  malignant  character.  Sometimes, 
though  rarely,  they  ulcerate  on  the  sur- 
face ;  but  this  is  only  under  the  influence 
of  external  agencies,  such  as  produce  ul- 
ceration of  any  portion  of  the  gum  :  they 
may  then  become  painful. 


The  histology  of  epulis  tumors  is  con- 
sistent with  their  history— locally  recur- 
rent as  long  as  the  circumstances  under 
which  they  occurred  are  maintained,  de- 
stroyed by  the  removal  of  their  local 
nidus,  and  never  impregnating  the  sys- 
tem. Epulis  tumors  are  always,  I  be- 
lieve, a  form  of  "  fibro-plastic  ;"  a  combi- 
nation of  fibrous  tissue  and  myeloid  cells, 
the  proportion  of  the  two  constituents 
varying  indefinitely.  In  general,  the 
main  bulk  of  the  tumor  consists  of  fibrous 
tissue;  but  sometimes  the  myeloid -cell 
element  preponderates,  and  may  form  the 
major  portion  of  the  growth.1 

The  treatment  of  epulis  is  very  simple  ; 
it  requires  early  and  complete  extirpation 
with  the  knife,  and  according  to  the  ex- 
tent and  inveteracy  of  the  case  it  may 
also  need  the  removal  of  contiguous 
teeth  and  subjacent  bone.  These  latter 
circumstances  refer  to  an  important  cir- 
cumstance in  the  pathological  history  of 
the  disease  :  it  is  this,  that  as  long  as  the 
alveolar  process  remains  upon  which  the 
tumor  grew,  and  which  must  necessarily 
be  as  long  as  the  teeth  which  are  im- 
planted in  it  are  not  removed,  so  long 
will  the  tumor  be  inveterate,  so  often  will 
it  return,  however  accurately  and  care- 
fully it  may  have  been  removed.  Such, 
at  least,  is  the  very  general  rule.  But 
when  the  alveolar  process  is  gone,  it 
shows  no  tendency  to  return.  And  it  is 
a  remarkable  circumstance,  that  the 
spontaneous  absorption  of  the  alveoli  that 
follows  the  extraction  of  the  teeth  is  of 
itself,  in  many  instances,  where  the  disease 
is  confined  only  to  these  processes,  enough 
to  prevent  its  recurrence.  That  is  to  say, 
j  if  the  tumor  be  removed  to  a  level  with 
|  the  gum,  and  the  contiguous  teeth  be  ex- 
I  tracted,  the  alveolar  process  vanishes  by 
j  absorption,  and  the  disease  no  more  re- 
turns ;  though  the  same  operation,  with- 
out the  removal  of  the  teeth,  may  have 
been  performed  unsuccessfully  any  num- 
ber of  times  previously.  In  a  first  opera- 
tion when  the  disease  is  of  limited  extent, 
it  will  be  well  to  try  the  result  of  its  sim- 
ple removal  by  the  scalpel  without  the 
extraction  of  teeth  or  the  cutting  away  of 
more  bone  than  can  be  accomplished  with 
the  knife.  The  bone  about  the  base  and 
axis  of  the  tumor  being  vascular  and 
spongy,  the  knife  readily  cuts  away  small 
portions.  Any  subsequent  sprouting  of 
granulations  in  an  undue  or  threatening 
degree  should  be  checked  and  repressed 
by  some  caustic,  and  for  this  purpose 
nitric  acid  has  been  especially  recom- 
mended.    If  the  disease  recurs,  as  it  too 

1  "Specimens  of  Epulis,"  by  S.  J.  A.  Sal- 
ter, loc.  cit. ;  "  Myeloid  Epulis  of  Lower  Jaw," 
by  J.  Hutchinson,  Trans.  Path.  Soc,  vol. 
viii. 
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often  does,  the  same  operation  should  be 
repeated,  and  accompanied  by  the  extrac- 
tion of  a  tooth  or  teeth  whose  socket  or 
sockets  have  been  implicated.  Unless  the 
disease  have  a  deep  hold  on  the  bony  sub- 
stance of  the  jaw,  it  will  seldom  be  neces- 
sary to  cut  away  any  large  amount  of 
bone ;  sometimes,  bowever,  this  is  the 
case ;  or  the  growth  may  have  started 
deep  in  the  socket  of  a  tooth.  In  such 
an  instance  it  may  be  necessary  to  extir- 
pate a  considerable  amount  of  bone.  A 
V-shaped  portion  or  a  cubical  mass  may 
be  readily  cut  out  by  means  of  a  Hey's 
saw  and  bone-nippers,  according  to  the 
form  and  extent  of  the  particular  tumor. 
It  will  never,  I  believe,  be  necessary  to 
go  far  below  the  limit  of  the  alveolar 
process ;  for  it  is  with  the  alveolar  bone 
that  the  disease  is  essentially  connected. 
In  the  lower  jaw  I  would  urge  the  neces- 
sity of  never  cutting  through  the  entire 
bone,  as  the  breaking  of  the  maxillary 
arch  most  seriously  interferes  with  the 
position  of  the  remaining  portions  of  the 
bone,  and  thus  disturbs  the  normal  oppo- 
sition of  the  teeth  in  the  two  jaws  rela- 
tively. 

Congenital  hypertrophy  of  the  gum  and 
alveolar  borders  of  the  maxillw. — In  1859  I 
had  an  opportunity  of  seeing  a  very  re- 
markable example  of  disease,  which  is, 
perhaps,  best  defined  by  the  above  title, 
under  the  care  of  Mr.  Pollock,  at  St. 
George's  Hospital.  At  that  time  there 
was,  I  believe,  no  recorded  example  of 
this  curious  tumor-like  growth  ;  nor  had 
any  instance  of  it  been  published,  as  far 
as  I  am  aware,  until  a  case  was  described 
and  figured  by  Gross  in  the  second  edition 
of  his  System  of  Surgery.1  This  case  was 
not  only  the  same  in  essence,  but  was 
singularly  like  Mr.  Pollock's  in  all  par- 
ticulars. 

Two  similar  cases  have  since  been  re- 
corded. One  occurred  in  University  Col- 
lege Hospital  under  the  care  of  Mr. 
Erichsen,  and  is  described  by  Mr.  Heath.2 
The  other  is  published  by  Dr.  Water- 
man,3 an  American  surgeon. 

Mr.  Pollock's  patient,  at  the  time  of  her 
admission  into  the  hospital,  was  eight  years 
old.  At  birth  nothing  was  noticed  unusual 
in  her  mouth,  but  a  fortnight  after  a  tooth 
was  cut,  and  by  the  fifth  week  six  bad  ap- 
peared. It  was  then  remarked  that  the  gums 
were  full  and  thick,  and  puffy.  They  con- 
tinued to  increase  in  bulk,  and  at  two  years 
of  age  they  were  cauterized,  and  all  the  tem- 

1  A  System  of  Surgery,  etc.,  by  S.  D. 
Gross,  M.D.  Philadelphia,  1872.  5th  edition, 
vol.  ii.,  p.  504,  fig.  372. 

2  Injuries  and  Diseases  of  the  Jaws,  p.  189. 
London,  1868. 

3  Boston  Med.  and  Surg.  Journal,  April  8, 
1869,  p.  167. 


porary  teeth  which  had  appeared  were  ex 
tracted.  At,  birth  the  child  bad  an  unu  u  il 
quantity  of  hair  on  the  head,  and  also  much 
on  the  arms  and  legs;  when  taken  into  the 
hospital,  this  peculiarity  was  very  striking; 
the  hair  of  the  head  was  coarse  and  rani 
and  grew  low  on  the  forehead,  and  in  front 
of  the  ears  on  to  the  checks.  The  arms  and 
legs  were  covered  with  hair.  The  patienl 
was  epileptic. 

Before  any  operation  was  performed,  the 
j  girl  presented  a  most  extraordinary  appear- 
ance. A  large  mass,  pink  and  smooth,  pro- 
truded from  the  mouth,  which  the  lips  did 
not  and  could  not  cover.  It  was  slightly  cor- 
rugated or  indistinctly  lobed  ;  the  structure 
was  very  dense,  inelastic,  and  insensitive, 
and  appeared  skin-like  on  the  surface.  The 
greater  bulk  proceeded  from  the  upper  jaw, 
and  was  most  developed  in  the  front  of  the 
mouth;  but  the  same  condition  appeared 
along  the  whole  edge  of  both  jaws,  that  of 
the  lower  jaw  being  less,  and  covered  and 
overlapped  by  the  upper. 

In  structure,  this  hypertrophied  mass  con- 
sisted both  of  an  expanded  and  prolonged 
development  of  the  alveolar  borders  of  the 
maxillae,  and  an  immense  thickening  of  the 
fibrous  tissue  of  the  gum,  with  a  proportion- 
ately exuberant  growth  of  the  papillary  sur- 
face. The  removal  of  portions  of  the  mass 
by  surgical  operation  gave  opportunities  of 
examining  its  precise  nature.  In  the  front 
of  the  upper  jaw,  where  the  development  was 
greatest,  the  fibrous  mass  extended  in  some 
places  more  than  three-quarters  of  an  inch 
beyond  the  alveolar  edge,  which  it  thus  cov- 
ered in  with  a  dense  cushion.  Those  of  the 
temporary  teeth  which  had  not  been  extracted 
were  deeply  embedded  in  the  mass,  the  crowns 
of  the  second  lower  temporary  molars  being 
the  only  ones  which  were  now  visible.  The 
crowns  of  all  four  of  the  six-years-old  teeth 
(first  permanent  molars)  had  appeared,  on 
account  of  the  slightness  of  the  hypertrophy 
towards  the  back  of  the  mouth.  A  section  of 
parts  of  the  removed  mass  displayed  the  re- 
maining temporary  teeth  completely  clothed 
with  the  thick  fibrous  growth,  the  fangs  em- 
bedded in  sockets,,  but  the  crowns  free  of  bone 
and  each  closely  surrounded  by  a  serous-like 
chamber  without  any  communication  with 
the  surface.  One  of  the  superior  central  in- 
cisors was  more  deeply  covered  than  any 
other  teeth,  and  was  nearly  an  inch  from  the 
surface.  The  fangs  of  the  permanent  te.eth 
were  developed  in  accordance  with  the  age  of 
the  patient ;  but  I  observed  that  the  crowns 
were  still  encased  in  the  bony  loculi,  though 
from  the  age  of  the  patient  the  distal  wall  of 
the  bony  capsules  should,  in  many  of  them 
(incisors  and  first  premolars),  have  been  ob- 
sorbed.  In  the  socket  of  the  first  temporary 
incisors  a  small  absorbed  orifice  existed,  lead- 
ing into  the  loculus  of  the  permanent  tooth, 
such  as  is  usually  found  about  five  years  old. 
But  the  most  remarkable  point  of  structure 
in  this  growth  was  the  papillary  surface. 
The  epithelium  had  changed  into  a  very  thick 
and  hard  epidermis,  beneath  which,  and 
evenly  covered   in   by  it,   were   enormously 


562 


DISEASES    OF    THE    TEETH, 


long  papillae.  The  papillae  of  gum  vary  from 
about  yjtli  to  g^tli  of  an  inch  in  length  nor- 
mally; but  in  a  section,  vertical  to  the  sur- 
face, they  here  appear  from  the  ^th  to  the  J-th 
of  an  inch  ;  and  when  by  maceration  the  outer 
epiclerm  has  been  removed,  the  papillae  stand 
up  like  the  pile  of  plush  or  velvet,  and  may 
be  brushed  from  side  to  side  by  the  finger. 
Kolliker1  has  noticed  that  in  the  mouths  of 
edentulous  old  people,  whose  bare  gums  are 
exposed  to  the  rough  attrition  of  food,  the 
papillae  become  much  enlarged  and  elongated, 
attaining  sometimes  the  ^th  of  an  inch  in 
length ;  and  here,  under  exposure  to  still 
more  physical  violence,  the  same  change  has 
taken  place  to  a  vastly  greater  degree.  But 
I  apprehend  that  this  monstrous  development 
of  the  papillae  has  also  another  meaning,  and 
that  it  is  an  essential  element  of  the  disease ; 
it  is  quite  in  keeping  with  the  rough  and 
thick  skin  of  the  patient,  the  abundant  de- 
velopment of  coarse  hair  over  the  surface, 
and  also  the  enormous  teeth.  The  permanent 
teeth  which  were  removed  by  the  operations 
are  excessively  large,  especially  the  superior 
central  incisors  ;  these  are  larger  than  any  I 
have  before  seen  removed  from  a  female  mouth. 
All  these  circumstances  imply  a  tendency  to 
a  general  tegumentary  and  papillary  hyper- 
trophy. 

Treatment. — The  proper  treatment  of 
this  disease  is  obviously  that  which  was 
followed  in  each  of  the  recorded  cases. 
Portions  of  the  projecting  mass  were  cut 
away  with  scalpels  and  bone-nippers  till 
the  alveolar  borders  were  curtailed  to 
within  moderate  limits.  The  operation 
was  not  completed  at  once,  but  was  per- 
formed in  detail,  as  the  patients  could 
bear  it.  In  Mr.  Pollock's  and  Dr. 
Gross's  cases  there  was  a  slight  tendency 
to  a  fresh  growth  where  the  hypertro- 
phied  masses  were  removed. 

Polypus  of  the  gum. — The  gum  is  liable 
to  a  simple  hypertrophy,  the  increase  of 
growth — a  sort  of  mucous  tubercle — 
being  confined  to  the  gum-structure  alone, 
and  not  involving  the  osteal  membrane, 
nor  complicated  with  a  growth  of  bone. 
The  little  tongues  of  gum  between  the 
necks  of  the  teeth  are  liable  to  this  affec- 
tion, especially  towards  the  front  of  the 
mouth  ;  nnd  they  sometimes  grow  to  such 
an  extent,  being  confluent  with  those  on 
either  side,  as  to  cover  a  considerable 
portion  of  the  crowns  of  the  teeth.  This 
condition  is  usually  associated  with  un- 
cleanly habits ;  and  may  be  generally 
cured  and  prevented  hereafter  by  simple 
and  easy  means.  The  teeth  should  be 
thoroughly  cleansed  from  tartar ;  the 
gums  may  be  scarified  :  for  the  future  the 
teeth  should  be  abundantly  brushed  with 
a  stiff  brush,  and  the  mouth  washed  with 
an  astringent  lotion,  of  which  solution  of 
permanganate  of  potass  may  form  an  in- 

1  Mikroskopische  Anatomie,  etc.,  von  Dr. 
A.  Kolliker,  vol.  ii.,  p.  85.     Leipsic,  1854. 


gredient.  I  have  seen  a  modification  of 
this  condition,  which  was  evidently 
syphilitic ;  the  growths  of  the  gum  wTere 
conclylomatous,  and  were  more  or  less 
covered  with  very  painful  superficial 
ulcers.  The  symptoms  readily  yielded  to 
the  internal  administration  of  iodide  of 
potassium,  and  the  application  with  a 
camel's-hair  brush  of  a  solution  of  nitrate 
of  silver,  10  grs.  to  §j  aquee.  Hypertro- 
phy of  the  gum  of  a  truly  polypus-like 
form  not  infrecpuently  occurs  in  the  imme- 
diate neighborhood  of  teeth  which  are 
carious  at  their  sides,  and  when  the 
caries  reaches  the  neck  of  the  tooth  :  the 
irritation  of  the  contiguous  dentinal 
disease  seems  to  stimulate  this  unwonted 
growth,  and  the  mucous  membrane 
bulges  into  the  cavity  and  fills  it  up. 
The  cavities  of  two  teeth  carious  on  their 
contiguous  surfaces  are  very  apt  to  be 
associated  with  this  condition,  the  little 
polypus  of  gum  between  them  rising  to 
their  masticating  surfaces.  Such  tumors 
are  more  or  less  pedunculated  ;  they  have 
a  red  fleshy  look,  and  are  very  liable  to 
bleed  when  roughly  touched.  The  struc- 
ture of  these  growths  is  in  consonance 
with  their  aspect  and  the  ease  with  which 
they  bleed ;  they  consist  principally  of 
hypertrophy  of  the  true  mucous-mem- 
brane element  of  the  gum,  especially  the 
papillary  structure  :  the  epithelial  cover- 
ing is  rather  diminished  in  proportional 
amount,  while  the  papillee  themselves 
become  enormously  elongated  and  in- 
creased in  diameter,  and  some  of  the  con- 
ical papillae  develop  into  the  compound 
fungiform  variety.  These  changes  are 
accompanied  by  great  dilatation  of  the 
capillaries  which  loop  into  the   papilke. 

Polypous  growths  of  the  gum  are  so  of- 
ten dependent  on  the  state  of  the  contigu- 
ous teeth,  that  their  treatment  involves 
that  of  the  teeth  also.  If  the  polypus, 
growing  into  a  carious  tooth,  is  extir- 
pated, it  will  most  probabry  return  till 
the  tooth  itself  is  removed,  or  the  condi- 
tion of  the  tooth  which  had  irritated  the 
gum  has  been  remedied.  The  caries 
should  be  cut  away  ;  ragged  or  sharp 
edges  of  tooth  -  substance  should  be 
smoothed  and  blunted,  and  the  remaining 
cavity  should  be  filled.  The  gum  may 
still  show  some  tendency  to  renewed 
sprouting,  and  this  may  be  kept  down  for 
a  time  by  the  repeated  application  of  a 
strong  solution  of  nitrate  of  silver,  sul- 
phate of  copper,  or  alum,  when  it  will 
probably  assume  a  healthy  aspect.  If 
the  removal  of  the  polypus  is  accompa- 
nied by  the  extraction  of  the  offending 
tooth,  I  believe  it  never  returns. 

Vascxilar  tumors. — The  tissues  about 
the  necks  of  the  teeth  are  obnoxious  to 
the  growth  of  vascular  tumors,  which  vary 
from  passive  ncevus-like  swellings  to  those 
other  forms  of  more  arterial  character — 
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aneurisms  by  anastomosis.  I  have  met 
with  both  these  forms  of  the  disease.  The 
most  common  position  in  which  it  devel- 
ops itself  is  in  the  front  of  the  upper  jaw, 
between  the  incisors,  "or  canines  and  lat- 
eral incisors.  A  rather  seven;  instance 
which  occurred  recently  under  my  care 
manifested  itself  in  the  region  that  should 
have  been  occupied  by  the  left  lateral  in- 
cisor of  the  upper  jaw  ;  but  as  the  later- 
als were  wanting  in  this  person,  the  tu- 
mor formed  between  the  canine  and 
central  incisor.  It  had  been  about  six 
months  in  reaching  its  then  size,  the  di- 
mensions of  a  large  marble  flattened  on 
the  surface.  It  was  of  a  purplish  color, 
streaked  with  many  vessels  on  the  sur- 
face ;  it  was  easily  compressed,  but  was 
elastic,  and  when  pressed  it  became  pale, 
exsanguine,  and  much  reduced  in  size  ; 
upon  removing  the  pressure  it  resumed 
its  previous  aspect  in  a  pulse  or  two.  The 
surface  of  the  growth  was  tolerably  smooth ; 
the  base  somewhat  constricted,  being 
about  one- third  less  than  the  head  of  the 
tumor.  The  whole  of  the  gums  were  very 
red,  turgid,  and  swollen,  and  the  little 
tongues  of  gum  between  the  necks  of  the 
teeth  generally  were  enlarged  and  spongy. 
The  patient  had  suffered  no  pain,  but  was 
conscious  of  a  constant  throbbing  and 
pulsation.  The  most  important  symp- 
tom, however,  was  the  hemorrhage,  which 
had  latterly  become  a  serious  source  of 
trouble  and  distress  ;  it  usually  occurred 
at  night ;  it  would  ooze  from  the  mouth 
and  stain  the  pillow  and  sheets,  and  some- 
times trickle  into  the  glottis  and  cause 
momentary  suffocation. 

The  treatment  which  I  first  adopted 
in  this  case  was  determined  by  the  very 
arterial  character  of  the  tumor.  I 
attempted  to  destroy  it  by  ligature :  a 
needle  armed  with  a  double  thread  was 
passed  through  its  base,  and  each  portion 
of  the  thread  was  tied  so  as  to  strangulate 
half  of  its  attachment.  The  ligatures 
were  tied  tight,  but  did  not  cut  through 
the  substance  of  the  growth.  Their  ef- 
fect was  for  the  time  to  produce  complete 
strangulation  :  the  tumor  was  tense  ;  and 
the  blood  could  not  be  squeezed  out  of  it 
by  pressure.  This  plan  did  not  ultimate- 
ly succeed,  for  the  size  was  not  perma- 
nently diminished,  and  the  circulation  was 
re-established.  I  next  removed  the  tu- 
mor by  a  very  tight  ligature,  cutting  it 
clean  off;  after  this  it  returned  as  before, 
and  I  finally  extirpated  it  with  a  scalpel, 
cutting  freely  inwards  so  as  to  remove  a 
portion  of  the  spongy  vascular  bone  which 
seemed  to  form  its  basal  axis.  The  bone 
at  the  base  of  these  growths  appears  al- 
ways to  be  very  vascular  and  open  in  its 
tex'ture.  Considerable  hemorrhage  fol- 
lowed the  operation,  which  ceased  under 
cold  and  pressure.      For  a  few  weeks  the 


cicatrix  furnished  freely  sprouting  granu- 
lations ;  these  were  abundantly  uuiti 
twice  a  week,  and  ultimately   yield 
healthyscar.    In  structure  thi   littli 
when   removed  displayed   a,   compli 
vascular  network,  which,  under  the    ac- 
tion of  acetic  acid,  with  the  microscope, 
exhibited   little   else   than   an    elaborate 
aggregation  of  the  nuclei  of  bloodve       I 
muscle-cells.      The  surface   was    clotted 
with  epithelium  and    papillee,    like    the 
gum.     I  believe  that  no  danger  can  arise 
in  these  cases  from  the  use  of  tin;  knife  in 
at  once  extirpating  the  tumor  ;  the  bleed- 
ing may  be  profuse  for  a  minute  or  two, 
but  it  soon  ceases. 

I  have  seen  a  vascular  tumor  connected 
apparently  with  the  periosteum  of  a 
loose  molar  tooth,  in  which  the  hemor- 
rhage was  very  severe,  occurring  also  at 
night  to  an  extent  that  was  really  alarm- 
ing :  the  tumor  was  a  tense  pedunculated 
mass,  attached  to  the  side  of  an  upper 
molar  tooth,  half  of  the  fang  of  which 
was  naked.  The  extraction  of  the  tooth 
brought  away  the  tumor  with  it,  which 
immediately  shrivelled  up  to  half  its 
previous  volume,  and  became  soft  and 
flabby.1 

These  tumors,  as  far  as  I  have  ob- 
served, occur  in  adult  and  middle  life  ; 
they  are  perfectly  innocent,  and  show  no 
tendency  to  return  when  carefully  eradi- 
cated. 

Warty  tumors  of  the  gum. — The  papillae 
of  the  gum  occasionally  become  hyper- 
trophied  into  warty  growths.  A  singular 
instance  occurred  in  the  practice  of  Sir 
William  Fergusson,  in  which  the  papilke 
were  more  than  half  an  inch  in  length  : 
they  were  soft  and  shredcly,  and  consisted 
mainly  of  loosely  adherent  epithelium. 
The  tumor  was  removed,  and  recurred 
several  times.  Another  example  was 
operated  on  by  Mr.  Cock,  at  Guy's  Hos- 
pital, in  which"  a  warty  tumor,  the  size  of 
a  split  chestnut,  formed  in  the  hard  palate 
of  a  man.2  This  was  covered  with  papilke 
the  eighth  of  an  inch  long.  It  consisted 
principally  of  fibrous  tissue  and  dense 
coherent  epithelium.  I  have  seen  a  pro- 
fusion of  small  warts  on  the  gums  associ- 
ated with  warts  on  the  lips  and  about  the 
face.  In  all  cases  the  growths  should  be 
removed  with  the  knife ;  and  any  recur- 
rence should  be  repressed  by  caustic  or 
astringent  applications. 

IV.  Tumors  of  the  pulp. — Polypus  of  the 
pulp. — In  carious  teeth  the  tooth-pulp  is 

1  "Vascular  Tumors  connected  with  the 
Dental  Periosteum,"  by  S.  J.  A.  Salter; 
Trans.  Path.  Soc,  vol.  v.,  1854. 

2  "Papillary  Tumors  of  the  Gum,"  by  S. 
J.  A.  Salter,  in  Guy's  Hospital  Reports,  3d 
series,  vol.  xii.,  p.  358. 
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occasionally  developed  into  a  polypus-like 
growth,  that  tills  more  or  less  the  diseased 
cavity.  This  formation  is  a  dense,  gristly, 
pink-colored  mass,  consisting  of  a  modi- 
fication of  the  original  dentine-forming 
organ  :  it  is  always  attached  by  a  con- 
stricted base  to  the  pulp  in  the  canal  of 
one  or  more  of  the  fangs ;  the  mass  itself 
is  usually  more  or  less  rounded,  fre- 
quently corresponding  in  form  exactly  to 
the  carious  cavity  which  contains  it ; 
sometimes,  by  a  more  exuberant  growth, 
it  is  forced  into  a  polyhedral  shape  by  the 
contiguous  structures,  whose  pressure 
curtails  its  further  enlargement  —  the 
masticating  surface  of  the  opposing  tooth 
in  the  other  jaw,  the  distal  and  proxi- 
mal neighbors  of  the  tooth  from  which 
it  has  sprung,  the  tongue  and  the  cheek  ; 
such  cases  *as  these  usually  occurring 
where  the  walls  of  the  original  tooth 
have  completely  broken  away,  leaving  a 
distinct  interval  bounded  by  the  parts  I 
have  named.  In  such  examples  it  may 
be  difficult  to  an  inexperienced  observer 
to  make  out  the  nature  of  the  tumor  ;  it 
may  be  mistaken  for  an  epulis,  or  a  gum 
polypus ;  search  for  the  remains  of  the 
decayed  tooth  will  settle  this  doubt.  This 
polypus  is  very  callous  and  insensitive  to 
pain  ;  it  is  not  liable  to  ulcerate  or  bleed ; 
but  it  discharges  pus  from  its  surface,  es- 
pecially when  in  contact  with  the  walls 
of  the*  carious  tooth  in  whose  cavity  it 
forms.  In  structure  these  polypi  ap- 
proach, in  the  majority  of  instances,  very 
closely  to  the  ordinary  granulations  of  a 
healing  sore,  consisting  superficially  of  a 
mass  of  exudation-corpuscles,  through 
which  are  distributed  multitudes  of  capil- 
lary loops,  and  more  deeply  of  a  fibrous 
tissue  into  which  these  cells  have  devel- 
oped. In  these  instances  the  more  super- 
ficial cells  appear  to  be  shed,  assuming 
the  form  and  aspect  of  pus.  Rarely  these 
granulations  seem  to  heal,  to  cicatrize ; 
and  I  have  found  a  few  instances  in  which 
the  surface  of  the  polypus  has  been 
clothed  with  a  dense  cuticular  epithelium 
overlying  a  basement-membrane  folded 
into  true  papilla?.  Polypus  of  the  tooth- 
pulp  "  most  often  occurs  in  young  people, 
and  in  those  in  whom  the  teeth  are  imper- 
fectly calcified,  presenting  that  peculiar 
globular  calcification  in  which  the  sub- 
stance of  the  dentine  becomes  rapidly 
sodden  with  saliva,  and  carious  without 
limit  from  the  enamel  to  the  pulp." 
"  The  physiological  phenomena  displayed 
by  polypus  of  the  pulp  are  very  remark- 
able as  regards  both  the  pulp  itself  and 
the  tooth — their  oppositeness  to  the  whole 
train  of  circumstances  which  accompany 
the  ordinary  inflammation  of  the  pulp 
dependent  on  caries,  odontalgia,  lymph- 
deposit  on  fangs,  alveolar  abscess,  etc. 
.     .     .     .     The"  pulp  never  undergoes  in- 


trinsic calcification,  nor  have  we  any  evi- 
dence that  dentine  of  repair  is  ever 
formed.'"  Occasionally,  though  very 
rarely,  teeth  with  polypus  of  the  pulp 
produce  alveolar  abscess. 

The  treatment  of  this  condition  is  very 
simple.  If  the  polypus  is  cut  awa}r,  it 
will  certainly  return  ;  caustics  and  the 
like  applications  appear  to  have  no  influ- 
ence in  repressing  it.  If  the  tooth  be  ex- 
tracted, it  is  finally  eradicated  ;  and  this 
plan  should  always  be  adopted. 

Sensitive  grotcih  of  pulp  after  fracture. — 
This  condition  only  occurs,  as  I  believe, 
when  a  tooth  with  a  healthy  pulp  is  sud- 
denly fractured  by  mechanical  violence. 
When  a  pulp  is  thus  exposed,  it  exhibits 
intense  sensitiveness  to  touch,  to  cold  or 
heat,  or  indeed  to  any  external  influence; 
and  it  frequently  sprouts  into  a  small 
excrescence.  This  excrescence  is  usually 
of  a  semi-transparent  aspect;  it  is  often 
complicated  on  the  surface,  and  villus- 
like  :  when  removed,  like  the  other  form 
of  pulp-growth,  it  certainly  returns,  and 
of  the  same  character  as  before.  In  mi- 
croscopic structure  this  sprouting  of  the 
pulp  differs  little  from  the  insensitive 
polypus  ;  but  its  vitality  implies  a  more 
abundant  nervous  supply — vascular  gran- 
ulations appear  to  the  observer  to  consti- 
tute its  histological  elements.  This  con- 
dition remains  as  a  permanent  torture  to 
the  patient,  till  the  tooth  is  extracted, 
when  it  is  of  course  completely  removed. 
I  have  known  this  state  of  tooth-pulp 
form  a  very  distressing  complication  in  a 
case  of  fracture  of  the  lower  jaw,  in  which 
a  bicuspid  tooth  was  broken  and  the  pulp 
exposed  :  here  the  apparatus  for  fixing 
the  displaced  bone,  and  the  introduction 
into  the  mouth  of  food,  were  attended 
with  agonizing  pain,  which  continued  till 
its  source,  a  fractured  tooth  with  a  quick 
pulp,  was  discovered  and  extracted.  Af- 
terwards the  treatment  of  this  fracture 
was  successfully  and  painlessly  prose- 
cuted. The  possibility,  indeed  occasion- 
ally probability,  of  such  a  complication, 
in  treating  fractures  of  the  maxilla?, 
should  be  borne  in  mind  by  surgeons  ;  and 
it  should  be  especially  remembered,  that 
when  extreme  sensitiveness  and  pain 
manifest  themselves  in  such  cases,  a  frac- 
tured tooth  should  be  sought  for. 

V.  Tooth-tumors — Odontomes. — The  hard 
tissues  of  teeth  are  sometimes  developed 
into  tumors,  which  may  be  divided  as  fol- 
lows : — 

(a)  Enamel  nodules,  or  submerged  cusps 
•on  tooth-fangs. 

(b)  Exostosis. 

1  "Polypus  of  Tooth-pulp,"  by  S.  J.  A. 
Salter,  Guy's  Hospital  Reports,  3d  series, 
vol.  iv.,  1858. 


ODONTOMES. 


565 


(c)  Hypertrophied,  dilated  fangs. 

\cl)  Dentine  excrescence. 

(e)  Warty  teeth. 

Enamel  nodules  are  sometimes  seen  on 
the  fangs  of  teeth,  forming  little  pearl- 
like tumors :  they  are  essentially  sub- 
merged cusps,  each  consisting  of  a  little 
cone  of  dentine,  covered  hy  a  thick  tu- 
bercle of  enamel,  which  is  clothed  by  a 
true  enamel  pulp.1  These  tumors  are  not 
known  to  occasion  any  symptoms  ;  and 
are  rather  of  physiological  than  surgical 
interest :  indeed  they  are  alluded  to  here 
simply  to  complete  the  list  of  tooth-tumors. 

The  accompanying  illustration  (fig. 
369),  is  taken  from  a  characteristic  speci- 
men. 

Fig.  369. 


all  the  teeth  in  one  jaw,  or  even  in  both, 
have  been  exl  ractcd  before  complete  and 
permanent  relief  is  obtained.1     In   these 

eases  I  lie  exostosis  usually  consists  of 
small  nodules  with  rounded  surfaces  situ- 
ated near  the  apex  of  the  fang.  Such 
forms  of  exostosis  may,  however,  exist 
without  producing  any  apparent,  symp- 
toms whatever.  Fig.  :!7I  represents  a 
magnified  section  of  the  fang  of  a  tooth 
in  which  this  nodular  form  of  exostosis 
existed. 


Enamel-nodule  on  a  molar  tooth. 

Exostosis  on  the  fangs  of  teeth  is  some- 
times a  serious  malady.  An  increased 
development  of  crusta  petrosa  may  occur 
upon  the  fang  of  a  tooth  as  the  second- 
ary result  of  other  disease  in  the  tooth 
— usually  caries  ;  or  it  may  arise  sponta- 
neously— the  tooth  being  entirely  free 
from  other  abnormal  change. 

In  the  former  case  the  thickening  of 
the  fang  is  usually  general,  around  its 
circumference  and  principally  on  its  lower 
third,  as  represented  in  fig.  370.  The 
symptoms  of  this  condition  are  scarcely 
to  be  distinguished  or  separated  from 
those  of  the  tooth-disease  with  which  it  is 
associated. 

Where  the  disease  arises  spontaneously 
it  is  apt  to  produce  the  most  distressing 
neuralgic  affections.  The  teeth  appear 
sound,  but  they  become  sensitive  to  change 
of  temperature  and  even  to  the  touch : 
they  elongate  from  the  sockets  and  spread; 
with  this  there  is  more  or  less  neuralgia 
of  the  trigeminus,  or  of  one  of  its  terminal 
branches.  Then  one  particular  tooth  be- 
comes more  distinctly  affected  than  the 
others  :  all  the  pain  seems  to  emanate 
from  it :  and  each  flash  of  neuralgic 
agony  seems  to  start  from  it  alone.  At 
length  the  tooth  is  extracted  and  relief 
follows.  Then  usually  another  tooth  be- 
comes affected  and  requires  removal  :  and 
this  may,  in  very  severe  cases,  go  on  till 

1  For  the  structure  of  these  growths,  see 
"On  Two  Forms  of  Tooth-tumors,"  by  S.  J. 
A.  Salter,  in  Guy's  Hospital  Reports,  3d 
series,  vol.  xiv.,1869. 


Fig.  370. 


Fig.  371. 


Exostoses  of  fang. 

Exostosis  on  the  fangs  of  teeth  consists 
solely  of  an  hypertrophy  of  the  crusta 
petrosa,  or  tooth-bone,  the  outer  layer  of 
the  fang.  It  is  usually  solid  and  compact 
in  structure  :  though  very  rarely  it  is  can- 
cellated and  vascular.2 

Hypertrophied,  dilated  fangs. — This  title 
best  defines  the  nature  of  a  very  rare 
form  of  tooth-tumor,  of  which  I  believe 
there  are  only  four  recorded  examples. 
[These  examples  are  by  no  means  so  rare; 
a  number  of  specimens  are  in  the  muse- 
ums of  the  dental  colleges  in  this  coun- 
try.] One  of  these  occurred  in  the  prac- 
tice of  M.  Maisonneuve,  and  is  described 
by  M.  Forget;3  another  occurred  to  Mr. 
Hare,  of  Limerick,  and  is  described  by 
Mr.  Tomes  ;4  another  is  described  by 
Heider  and  Wedl  ;5  and  a  fourth  is  a 
specimen  in  the  Museum  of  the  College 
of  Surgeons  of  England  (Preparation 
1022)  which  has  been  histologically  ex- 
amined and   described  by  myself.6    The 

1  See  a  striking  case  illustrative  of  this  con- 
dition, published  by  the  author,  in  Guy's  Hos- 
pital Reports,  3d  series,  vol.  xiii.,  p.  86,  1867. 

a  "Vascular  Exostosis,"  by  S.  J.  A.  Salter, 
in  Path.  Trans.,  vol.  vi.,  p.  168.  PL  viii., 
figs.  3  and  4,  1855. 

3  Des  Anomalies  dentaires,  et  de  leur  in- 
fluence sur  la  production  des  maladies  des  Os 
maxillaires,  par  M.  Forget.  Paris,  1S69. 
Obs.  iii.,  p.  27,  PI.  ii.,  figs.  1  and  2. 

4  Transactions  of  Odontologic.al  Society  of 
Great  Britain,  vol.  iii.,  p.  335,  1863. 

5  Atlas  zur  Pathologie  der  Zahne,  bearbeitet 
von  weil.  Prof.  Dr.  M.  Heider  unci  Prof.  Dr. 
C.  Wedl,  p.  3,  fig.  28.     Leipzig,  Nov.,  1868. 

6  Guy's  Hospital  Reports,  3d  series,  vol. 
xiv.,  p.  463,  1869. 
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latter  is  supposed  to  have  been  in  the 
collection  of  John  Hunter.  The  first  two 
of  these  examples  were  mistaken  for  ex- 
ostoses. 

These  tumors  consist  of  dilatations  of 
the  fangs  of  the  teeth  ;  the  dentine-pulp 
being  hypertrophied  into  a  globular  mass 
of  considerable  size  ;  and  when  calcified, 
producing  a  bone-like  mass,  generally 
larger  than  the  tooth  itself.  In  structure 
these  tumors  consist  of  an  outer  layer  of 
tooth-bone  ;  then  a  thin  shell  of  true  den- 
tine, enclosing  the  gigantic  pulp,  which 
may  or  may  not  be  calcified.  In  the 
former  case,  this  bulky  nucleus  of  the 
tumor  consists  of  a  mass  of  osteo-dentine. 

In  the  only  two  cases  in  which  the 
symptoms  were  recorded,  there  was  pain 
with  expansion  of  the  jaw  at  the  alveolar 
portion.  In  Mr.  Hare's  case  there  was  a 
fistulous  communication  from  the  tumor 
through  the  jaw  opening  on  the  cheek. 
This  discharged  pus. 

In  each  case  the  extraction  of  the  tooth 
brought  away  the  tumor  also  :  the  swel- 
ling subsided,  and  the  patient  recov- 
ered completely.  Fig.  372  represents  the 
specimen  in  the  Museum  of  the  College 
of  Suru'eons. 


372. 


Fig.  373. 


Hypertrophy  of  fang. 


Dentine 

excrescence. 


Dentine  excrescence. — Modules  of  secon- 
dary dentine  growing  from  the  wall  of 
the  pulp-chamber  into  its  cavity,  in  teeth 
otherwise  apparently  healthy,  are  some- 
times seen,  though  they  have  not  gener- 
ally been  associated  (perhaps  from  imper- 
fect observation)  with  any  definite  symp- 
toms. The  accompanying  illustration 
(Fig.  373),  however,  represents  an  exam- 
ple1 wdiere  the  little  tumor  evidently  pro- 
duced neuralgia,  of  a  character  very  sim- 
ilar to  that  occasioned  by  exostoses  on 
the  fangs  of  teeth.  The  tooth  was  a  su- 
perior central  incisor,  which  was  con- 
stantly painful :  the  slightest  touch  or 
change  in  temperature  augmented  the 
pain  considerably,  when  it  often  flashed 
over   the  face  and  nerves  of  that  side  of 

1  "  Dentine  Excrescence  within  the  pulp- 
cavity  of  the  Incisor  Tooth,"  by  S.  J.  A.  Sal- 
ter, Path.  Trans.,  vol.  vi.,  p.  1(34,  fig.  1, 
1855. 


the  head  with  great  severity.  The  ex- 
traction of  the  tooth,  which  was  for  the 
moment  attended  with  a  violent  par- 
oxysm of  neuralgia,  completely  removed 
all  subsequent  pain.  The  dentine  excre- 
scence was  the  only  abnormal  condition 
which  the  tooth  presented.  Its  pressure 
upon  the  nerves  of  the  pulp  would  readi- 
ly explain  the  symptoms  of  the  case. 

This  anatomical  condition  is  not  alto- 
gether uncommon,  but  it  seldom  causes 
painful  symptoms. 

[This  abnormal  development  is  very 
common,  a  single  nodule  of  secondary 
dentine  oftentimes  entirely  filling  the 
pulp  chamber,  and  the  parenchyma  of  the 
pulp  being  extensively  filled  with  small 
granules.  These  are  very  frequently  the 
cause  of  severe  pain.  As  this  condition  is 
usually  found  in  otherwise  healthy  teeth, 
it  is  rendered  very  obscure.  There  are  no 
external  indications.  It  not  unfrequently 
happens  that  the  pulp  is  nearly  or  en- 
tirely obliterated  by  this  extra  develop- 
ment. When  this  is  the  case,  the  process 
advances  without  pain.  It  is  only  in  the 
granulated  form  that  this  is  likely  to  oc- 
cur. If  the  tooth,  or  teeth,  for  it  is  fre- 
quently found  in  several,  is  suspected, 
there  is  but  one  remedy — that  of  drilling 
into  the  pulp  and  destroying  it  by  the  ar- 
senical application.  If  the  unequal  pres- 
sure be  on  the  nerves  in  the  pulp  of  the 
canal  this  will  relieve  it ;  and  the  tooth 
can  be  then  treated  by  the  ordinary  ope- 
ration of  filling  the  root  or  roots.  But  if 
this  should  take  place  externally  in  an  ir- 
regularly exostotic  growth,  extraction  is 
the  only  remedy.  Such  teeth  have  been 
successfully  reimplanted  after  excising  the 
growth  and  treating  the  tooth ;  but  dan- 
ger from  trismus  must  not  be  overlooked.] 

Warty  teeth. — These  are  among  the 
rarest  and  most  important  of  the  tooth- 
tumors.  They  consist  of  teeth  in  which 
the  tissues  are  hypertrophied  and  folded 
into  an  irregular  and  complicated  mass. 
The  warty  condition  may  affect  part  of 
the  crown  of  a  tooth  ;  or  all  the  parts  of 
the  tooth  maybe  involved;  or  the  irregular 
mass  may  consist  of  teeth  blended  together. 

M.  Broca,  in  a  general  resume1  of  this 
subject,  which  he  read  before  the  Academy 
of  Sciences  of  Paris  (December  30,  1867), 
divides  warty  teeth  into  "circumscribed 
dentinal  odontomes,"  and  "diffuse  den- 
tinal odontomes  ;"  the  former  being  those 
examples  in  which  the  warty  mass  occu- 
pies a  portion  of  the  tooth  only  ;  the  lat- 
ter, in  which  the  whole  tooth  is  implicated, 

1  Recherches  sur  Tin  nouveau  Groupe  de 
Tumeurs  designe  sous  le  nom  d'Odontomes, 
par  M.  P.  Broca.  Comptes-rendus  des  Seances 
de  1'  Academie  des  Sciences,  tome  lxv.,  p.  1117. 
Paris,  1867.  Also  in  Gazette  rnedicale  de 
Paris,  No.  2,  Jan.  11,  1S68. 
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and  its  anatomical  form  is  no  longer  re- 
cognizable. 

Warty  teeth  arc  exceedingly  rare,  and  I 
am  only  acquainted  with  twelve  recorded 
examples — six  of  the  circumscribed  variety 
and  six  of  the  diffuse.  Of  the  former, 
four  were  described  by  myself,1  one  by 
Mr.  Tomes2  and  one  by  Forget  ;3  of  the 
latter,  two  were  recorded  by  Oudet'  (in 
the  same  individual),  one  by  Wedl,5  one 
by  Mr.  Tomes,6  one  by  Forget,7  and  an- 
other by  Mr.  Harrison.,8 

In  the  cases  recorded  by  myself,  one 
was  a  superior  lateral  incisor  with  a  warty 
mass,  the  size  of  half  a  horse-bean,  pro- 
jecting from  the  front  of  the  neck  of  the 
tooth.  A  section  of  this  tooth  for  the 
microscope  is  in  my  histological  collection. 
A  second  case,  which  occurred  in  my  own 
practice,  was  that  of  a  right  lower  dens 
sapientise.  The  mass,  about  the  size  of  a 
small  bean,  sprouted  from  the  posterior 


Fig.  374. 


Fig.  375. 


Warty  teeth. 

remaining  examples  are  specimens  in  the 
Museum  of  Guy's  Hospital:  one  a  lateral 
incisor,  and  the  other  a  wise-tooth,  both  of 
the   upper  jaw ;   from  the   side   of  each 


1  Description  of  a  Warty  Tooth,  by  S.  J.  A. 
Salter,  in  Trans.  Path.  Soc,  vol.  vi.,  p.  173; 
London,  1855.  "Contributions  to  Dental  Pa- 
thology: On  Warty  Teeth,"  by  S.  J.  A.  Salter, 
in  Guy's  Hospital  Reports,  vol.  iv.,  3d  series ; 
London,  1858.  Same  title,  vol.  v.,  3d  series  ; 
London,  1859. 

2  A  System  of  Dental  Surgery,  by  John 
Tomes,  F.R.S.,  p.  226.     London,  1859. 

3  Des  Anomalies  dentaires  et  de  leur  influ- 
ence sur  la  production  des  maladies  des  Os 
maxillaires,  par  M.  Forget,  p.  25.  Paris, 
1859. 

4  Cas  d'exostoses  sur  des  dents  devenues 
monstrueuses,  par  M.  Oudet,  in  Nouveau  Jour- 
nal de  Medecine,  p.  245.     Paris,  1821. 

5  Grundziige  der  pathologischen  Histologic, 
von  Carl  Wedl,  p.  626.  Wien,  1854.  A  further 
description  of  this  specimen  is  published  in 
Heider  and  Wedl's  Atlas*  zur  Pathologie  der 
Zahne,  part  i.,  fig.  39. 

6  In  Tomes's  System  of  Dental  Surgery,  p. 
225.     London,  1859. 

7  Loc.  cit.,  p.  5. 

8  British  Journal  of  Dental  Science,  vol.  v., 
557.     London,  1862. 


aspect  of  the  neck  of  I  he  tOOth.      M\  I  wo 
tooth  a,  warty  mass  projected.     The  ac- 
companying illustration  (fig.  :;7  i  |, 
miiIs  i lie  lateral  incisor  referred  to. 

Mr.  Tomes's  specimen  was  a  i  uperior 
central  incisor:  the  wart  occupied  He- 
whole  of  the  front  of  the  <■>■<, ww  of  the 
tooth.  In  Forget's  example,  the  lirst 
and  second  lower  molars  wen'  blended 
into  one  :  the  crowns  constituting  a  large 
confused  wart-like  body,  while  the  fangs 
were  normal.      This  is  shown  in  6g.  :;7~>. 

The  diffuse  forms  of  warty  teeth,  which 
have  produced  large  cumbrous  tumors, 
have  all  been  developed  in  the  lower  jaw. 
They  deserve  more  serious  consideration. 

In  Oudet's  case  a  man,  twenty-five  years  of 
age,  exhibited  in  his  lower  jaw  two  hard  bony 
tumors,  occupying  the  premolar  region  one  on 
each  side.  They  were  encrusted  with  sa  I  i  va ry 
calculus,  upon  the  removal  of  which,  an  ir- 
regular coating  of  enamel  was  displayed, 
folded  into  shapes  like  cusps  and  tooth-edges. 
These  masses  were  evidently  formed  from  the 
fused  and  hypertrophied  germs  of  the  two 
premolar  teeth  on  both  sides  of  the  jaw.  The 
right  was  removed  rather  easily  by  tooth- 
instruments,  but  the  patient  declined  to  have 
the  other  interfered  with. 

In  Wedl's  case  the  whole  of  the  second 
lower  molar  tooth  of  the  right  side  was  de- 
veloped as  a  large  complicated  mass  in  which 
the  several  tissues  of  the  teeth  were  con- 
founded together.  It  was  overlying  and  keep- 
ing down  the  -wisdom-tooth.  With  a  pair  of 
forceps  it  was  removed  without  much  diffi- 
culty . 

The  specimen  described  by  Mr.  Tomes  is 
exactly  the  same  as  the  foregoing.  It  con- 
sisted of  a  confused  mass  of  dental  tissues  as 
large  as  a  chestnut,  representing  the  second 
lower  molar  tooth,  beneath  which  was  buried 
the  wisdom-tooth.  It  occurred  many  years  ago 
in  the  practice  of  Sir  William  Fergusson,  who 
excised  the  angle  of  the  jaw  for  its  removal. 

But  M.  Forget's  is  the  most  serious  recorded 
example  of  this  malformation.  Here  an  enor- 
mous tumor,  as  large  as  a  turkey's  egg,  occu- 
pied the  whole  of  the  molar  region  of  the  left 
side  of  the  lower  jaw.  It  represented  two 
molar  teeth  with  their  tissues  blended  to- 
gether in  utter  confusion  and  into  a  shapeless 
mass.  Beneath  it  was  a  third  molar  tolerably 
well  formed.  The  jaw  began  to  expand  in 
early  childhood,  and  continued  to  do  so  till 
the  patient  attained  the  age  of  twenty,  when 
M.  Forget  removed  the  angle  of  the  jaw,  in- 
cluding the  tumor.  The  mass  was  covered 
by  gum,  excepting  for  a  space  on  its  surface 
the  size  of  a  sixpence.  There  was  some  pain 
at  times :  the  submaxillary  glands  were  en- 
larged, and  several  fistulous  pus-discharging 
canals  led  to  the  base  of  the  tumor.  The 
accompanying  illustration  (fig.  376)  is  from 
Forget's  memoir,  and  displays  a  section  of  the 
tumor  in  sittt. 

Mr.  Harrison's  specimen  represented  the 
two  bicuspids  and  canine  of  the  left  side  on 
the  lower  jaw.     The  tissues  were  confounded 
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together,  and  without  any  resemblance  to 
tooth-form.  It  loosened  and  came  away  by 
itself. 

Fig.  376. 


Forget's  case  of  warty  tooth. 

As  regards  the  treatment  of  these  cases,  I 
much  depends  on  the  degree  of  the  mal- 
formation. If  it  is  only  partial  and  a 
matter  of  appearance,  the  tooth  may  he 
removed  and  replaced  by  a  better  shaped 
artificial  representative,  according  to  the 
wishes  of  the  patient.  But,  should  tbe 
growth  be  of  large  size  and  interfere  with 
the  action  of  the  mouth,  it  should  cer- 
tainly be  extirpated  ;  and  this,  in  nearly 
all  instances,  might  be  accomplished  by 
extraction  with  forceps  ;  or  at  all  events, 
without  serious  damage  to  the  jaw. 

VI.  "JLfescess"  of  the  antrum. — The 
term  abscess  of  the  antrum  conveys  a  very 
wrong  impression  of  the  real  nature  of 
this  disease  ;  it  is  not  the  suppuration  of 
inflamed  parenchyma,  but  the  occlusion 
in  a  cavity  of  the  purulent  secretion  from 
the  surface  of  a  mucous  membrane  which 
lines  that  cavity.  I  need  not  dwell  on 
the  anatomical  characters  of  the  antrum 
maxillare,  further  than  to  notice  its  pecu- 
liar relations  to  those  organs,  the  teeth, 
whose  affections  are  by  far  the  common- 
est cause  in  the  production  of  the  malady 
we  are  considering.  These  relations 
vary  extremely,  both  as  regards  the  ex- 
tension of  the  antrum  over  the  fangs  of 
many  or  few  teeth,  and  the  degree  in 
which  those  fangs  approach  or  pierce  the 
floor  of  the  sinus. ,  It  may  extend  so  as 
to  be  in  immediate  relation  to  all  the 
teeth  of  the  true  maxilla  from  the  canine 
to  the  dens  sapientise,  or  it  may  he  con- 
tracted to  such  narrow  limits  as  only  to 
correspond  with  two  or  three  of  the 
central  ones.  This  variation  in  the  size 
of  the  antrum  is  not  mentioned  in  text- 
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books  of  anatomy,  but  it  is  pointed  out 
by  Otto.1  Occasionally  a  root  or  roots 
of  the  first  molar  tooth  (rarely  any  other) 
extend  into  the  cavity,  free  of 
any  bony  covering,  and  merely 
overlaid  by  the  mucous  mem- 
brane lining  the  sinus  ;  more  of- 
ten, however,  the  palatine  and 
external  roots  diverge  so  as  to 
leave  an  interval  between  which 
the  more  depending  sulcus  of  the 
antrum  is  excavated.  Another 
circumstance  in  the  anatonry  of 
the  antrum  bearing  on  tbe  puru- 
lent accumulation  which  consti- 
tutes abscess  of  this  sinus,  is  the 
very  variable  size  of  the  orifice 
which  opens  into  the  middle 
meatus  of  the  nose.  In  some 
instances  the  aperture  is  barely 
sufficient  to  admit  the  blunt 
point  of  a  probe  ;  in  others  it 
would  allow  the  passage  of  the 
end  of  the  little  finger.  It  is 
always  much  smaller  in  the  liv- 
ing state,  when  the  mucous 
membrane  lines  and  fills  up  the 
opening  ;  indeed,  it  is  the  pout- 
the  tumid  mucous  membrane 
closes  the  orifice  in  inflamma- 
The  lining  membrane  of  the 
antrum  is  liable,  like  all  other  mucous 
membranes,  especially  the  Schneiderian 
membrane,  of  which  it  is  a  continuation, 
to  inflammation  and  altered  secretion, 
mucus  being  impregnated  with  or  replaced 
by  pus,  and  accumulating  in  quantity. 
This  may  occur  in  different  degrees,  both 
as  to  amount  and  rapidity  of  develop- 
ment ;  but  the  circumstance  which  here 
gives  importance  to  this  altered  and  more 
abundant  secretion  depends  entirely  upon 
the  fact  that  it  may  become  occluded  with- 
in the  sinus  by  means  of  the  swelling  and 
turgescence  of  the  mucous  membrane 
around  its  orifice.  This,  from  such  ana- 
tomical arrangement,  converts  a  mere 
catarrhal  inflammation,  spending  itself 
by  superficial  pus-shedding,  into  a  shut 
expanding  sac,  in  many  respects  equiva- 
lent to  a  deep-seated  abscess,  though  by 
no  means  identical  with  that  condition 
either  in  pathological  history  or  absolute 
anatomy. 

The  causes  of  abscess  of  the  antrum 
maybe  enumerated  in  very  narrow  limits. 
I  believe  that  in  adults,  in  the  majority 
of  cases  beyond  all  computation,  it  is 
produced  by  dental  caries,  or  at  least  by 
alveolar  abscess,  in  some  stage,  associated 
with  tooth-disease.  It  is  stated  that  the 
affection  may  be  brought  on  by  a  blow  on 
the  cheek  ;  and  an  instance  has  been  re- 

1  Lehrbuch  der  pathologischen  Anatomie 
des  Menschen  und  der  Thiere,  von  Dr.  A.  W. 
Otto,  p.  180.     Berlin,  1830. 
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corded  in  which  the  malady  has  occurred 
in  a  new-born  child,  and  was  supposed  to 
result  from  the  pressure  on  the  cheek 
during  a  hard  labor. 

The  symptoms  of  antral  abscess  vary 
much  in  degree ;  but  they  usually  com- 
mence by  dull  aching  pain  in  the  cheek, 
with  heat,  redness,  and  fulness  of  the 
soft  parts  externally.  In  the  early  stage 
there  may,  or  may  not,  be  a  pumlent  dis- 
charge from  the  corresponding  nostril ; 
this,'  however,  can  only  occur  to  any 
marked  extent  before  the  aperture  be- 
tween the  middle  meatus  and  the  sinus  is 
closed.  As  the  case  advances  and  the 
matter  becomes  pent  up,  the  pain  assumes 
a  throbbing  character  and  is  severe,  and 
constitutional  symptoms  manifest  them- 
selves analogous  to  tho.se  of  acute  ab- 
scess ;  the  patient  has  vigors  and  fever. 
With  this  the  local  symptoms  change,  and 
an  expansion  of  the  whole  jaw  shows  it- 
self; the  malar  bore  becomes  elevated, 
the  fossa  beneath  it  fnll  and  prominent ; 
the  molar  teeth  on  the  affected  side 
appear  to  elongate,  and,  in  closure  of  the 
mouth,  meet  the:.r  opponents  too  soon  : 
the  concavity  of  the  hard  palate  becomes 
flat  or  even  co'ivox;  the  nostril  of  that  side 
is  more  or  less  closed,  and,  in  severe  and 
protracted  cases,  the  floor  of  the  orbit  be- 
comes so  pushed  up  as  to  protrude  the  eye. 
Hunter,  in  describing  the  symptoms  of 
antral  abscess,  speaks  of  the  eye  being 
sometimes  "affected;"  but  in  what  man- 
ner he  does  not  specify.  Beyond  instances 
-  in  which  protrusion  of  the  globe1  has  oc- 
curred few  have  been  recorded.  The  in- 
flammation accompanying  abscess  of  the 
antrum  is,  however,  occasionally  so  severe 
as  to  implicate  the  periosteum,  not  only 
to  the  destruction  of  some  parts  of  the 
maxilla,  but  extending  beyond  to  contigu- 
ous fibrous  structures,  so  as  to  involve  the 
optic  and  other  nerves  in  their  passage 
from  the  cranial  cavity  to  the  orbit,  pro- 
ducing blindness  and  fixedness  of  pupil 
on  the  affected  side.  Such  cases  are  very 
rare  ;  but  one  has  occurred  in  my  own 
practice  at  Guy's  Hospital  ;z  a  second  was 
under  the  care  of  Mr.  Pollock ;  and  a 
third  is  mentioned  by  Dr.  Briick  in  Cas- 
per's TVoehenschrift.3   Necrosis  of  part  of 

1  An  extreme  case  is  mentioned  by  Frank, 
Be  Curaudis  Hominum  Morbis,  etc.,  auctore 
Joanne  Petro  Frank,  lib.  vi.,  pars  2,  p.  22. 
Vienna,  1820. 

2  "Case  of  Amaurosis  from  Abscess  of  the 
Antrum  caused  by  a  carious  Tooth,"  by  S.  J. 
A.  Salter,  Med.-Chir.  Trans.,  vol.  xlv. 

3  Wiederbolte  Entziindungeh  des  Antrum 
Highmorinnd  Amaurose,  etc.,  mitgetheilt  vom 
Dr.  T.  H.  Briick,  in  Casper's  Wochenschrift, 
Marz,  1851,  Berlin.  A  case  of  a  similar  char- 
acter was  described  by  Prof.  G-alezowski,  in 
Archives  generates  de  Medecine,  tome  xxiii., 
p.  261.     Paris,  1830. 
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the  jaw  is  one  of  the  rarer  accompani- 
ments of  this  malady;  but  when  am   por- 
tion of  the  bone  is  affected,  il 
either  the  alveolar  processes  or  the  na  ill 
plate  of  the  maxilla. 

The  manual  examination  of  the  jaw 
seldom  fails  to  indicate  the  fluid  nati 
the  distending  material;  fluctuation  caii 
be  felt,  and  the  thinned  bony  parii  tea 
the  abscess  convey  to  the  touch  a  peculiar 
sensation,  like  the  handling  of  <\\'v  parch- 
ment: as  Jourdain  very  characteristically 
expresses  it,  "quand  on  appuyoifc  sur 
l'os,  il  s'afiaissoit  et  revenoit  ensuite 
lui-ineme  en  produisant  une  espece  de 
craqueinent.'"  If  any  doubt  docs  arise 
as  to  the  nature  of  the  contents  of  an 
expanding  antrum,  1  am  in  the  habit  of 
exploring  the  cavity  with  a  minute  tro<  ar 
and  canula  not  above  half  the  size  oi  a 
wheaten  straw  ;  by  this  means  sufficient 
fluid,  if  present,  may  be  made  to  escape 
to  ascertain  its  nature,  and  it  could 
scarcely  do  injury  to  a  solid  growth  if 
such  were  the  character  of  the  expansion. 
;  A  grooved  needle  would  answer  the  same 
purpose,  but  hardly  so  readily.  The  fluid 
may  be  too  dense  to  pass  these  narrow- 
canals  ;  generally,  however,  it  is  not 
thicker  than  ordinary  pus,  and  it  is  some- 
times serous. 

The  ultimate  issue  of  these  cases  varies 
very  much.  Occasionally  the  abscess 
bursts  into  the  nose  :  sometimes  through 
the  cheek ;  occasionally  into  an  alveolar 
cavity,  burrowing  along  the  fang,  and  dis- 
charging its  pus  at  the  neck  of  the  tooth. 
More  rarely  the  floor  of  the  orbit  gives 
way,  and  the  pus  finds  its  exit  some- 
where along  the  lower  lid.  Occasionallv 
the  orifice  which  communicates  between 
the  antrum  and  the  nose  yields  tempora- 
rily, and  there  is  an  accommodating  es- 
cape of  pus :  as  the  patient  lies  on  the 
other  cheek,  pus  will  stream  from  the  nos- 
tril of  the  affected  side  and  then  stop,  and 
again  make  its  escape  by  the  same  exit. 

The  treatment  of  this  malady  is  so  ad- 
mirably sketched  out  by  Hunter  that  I 
cannot  do  better  than  quote  his  own 
words  : 

''The  first  part  of  the  cure,  as  well  as 
that  of  all  other  abscesses,  is  to  make 
an  opening,  but  not  in  the  part  where  it 
threatens  to  point  ;  for  that  would  gener- 
ally be  through  the  skin  of  the  cheek. 

"If  the  disease  is  known  early,  before 
it  has  caused  the  destruction  of  the  fore 
part  of  the  bone,  there  are  two  ways  of 
opening  the  abscess :  one  by  perforating 
the  partition  between  the  antrum  and  the 
nose,  which  may  be  done ;  and  the  other 
by  drawing  the  first  or  second  grinder  of 
that  side,  and  perforating  the   partition 

1  Traite  des  Maladies,  etc.,  de  la  Bouche, 
par  M.  Jourdain,  tome  L,  p.  120.    Paris,  1778. 
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between  the  roots  of  the  alveolar  process 
and  the  antrum,  so  that  the  matter  may  be 
discharged  for  the  future  that  way. 

'•But  if  the  fore  part  of  the  bone  has 
been  destroyed,  an  opening  may  be  made 
on  the  inside  of  the  lip,  where  the  ab- 
scess most  probably  will  be  felt ,  but  this 
will  be  more  apt  than  the  other  perfora- 
tion to  heal,  and  thereby  may  occasion  a 
new  accumulation;  which  is  to  be  avoided, 
if  possible,  by  putting  in  practice  all  the 
common  methods  of  preventing  openings 
from  healing  or  closing  up  ;  but  this  prac- 
tice will  rather  prove  troublesome  ;  there- 
fore the  drawing  of  the  tooth  is  to  be 
preferred,  because  it  is  not  so  liable  to 
this   objection."1 

Before  the  abscess  has  formed,  and 
when,  as  yet,  it  is  only  imminent,  it  may 
be  arrested  by  removing  any  carious  tooth 
or  teeth  in  the  neighborhood ;  and  the 
application  of  leeches,  fomentations,  etc., 
with  the  administration  of  purgatives. 
In  those  cases  where  the  pus  has  already 
accumulated,  and  there  is  no  outlet,  it 
will  be  necessary  to  make  a  free  opening 
for  the  evacuation  of  the  matter  ;  and  the 
method,  which  universal  experience  has 
approved,  consists  in  the  removal  of  a 
tooth,  and  the  perforation  of  the  antrum 
at  its  base.  This  has  the  double  advan- 
tage of  removing  the  cause  in  most  cases, 
and  of  allowing  the  discharge  of  the  mat- 
ter at  the  most  dependent  part  of  its  con- 
taining sac.  The  tooth  whose  fangs  are 
usually  most  intimately  associated  with 
the  antrum  is  the  first  permanent  molar  ; 
and  its  removal,  in  a  case  of  antral  ab- 
scess, is  especially  indicated  from  this 
circumstance,  and  from  the  trail  and 
perishable  nature  of  the  tooth  itself, 
which  gives  it  less  often  than  other  teeth 
a  long  tenure  of  usefulness.  •  The  rela- 
tion of  the  fangs  of  the  molar  teeth  to 
the  antrum  is  an  important  consideration 
in  the  treatment  of  this  disease :  in  the 
largest  proportion  of  cases  caries  of  the 
first  molar  is  the  cause,  and  its  removal 
(opening  an  alveolus  for  further  perfora- 
tion) is  the  first  step  in  the  treatment ; 
but  any  other  tooth,  molar,  bicuspid,  or 
even  canine,  whose  disease  should  be  con- 
sidered its  cause,  ought  in  preference  to 
be  extracted,  as  the  absorption  around  the 
fang  of  a  carious  tooth  would  render  the 
perforation  of  the  antrum  easy,  while,  by 
such  a  selection,  this  preliminary  step 
would  remove  the  exciting  cans";  of  the 
disease.  Indeed,  as  a  rule,  it  is  well  to 
extract  all  carious  teeth  from  the  side  of 
the  upper  jaw  affected  with  antral  abscess. 
The  extraction  of  the  abscess-causing 
tooth  is  frequently  followed  by  discharge 

1  Practical  Treatise  on  the  Diseases  of  the 
Teeth,  t>v  John  Hunter,  pp.  45,  46.  4to. :  Lon- 
don, 1771. 


of  the  contained  pus,  in  consequence  of 
the  fang  having  extended  into  the  antrum, 
or  the  floor  of  the  sinus  having  been  ab- 
sorbed, resulting  from  the  diseased  tooth. 
It  is  generally  necessary  to  enlarge  the 
orifice  into  the  antrum  ;  and  this  is  best 
effected  by  a  naked  trocar  pushed  up  the 
socket  of  the  extracted  tooth  :  the  trocar 
should  be  large,  so  as  to  break  down  a 
good  deal  of  the  tloor  of  the  antrum,  thus 
making  a  free  orifice  for  the  discharge  of 
matter.  The  absorption  of  bone  which 
occurs  around  the  fangs  of  carious  teeth 
much  facilitates  piercing  the  antrum  in 
this  manner.  Perforating  the  antrum  oc- 
casionally requires  considerable  force  ; 
and  it  is  necessary  to  apply  this  force 
with  great  care  :  the  forefinger  should  be 
extended  on  the  shaft  of  the  trocar  as  a 
guard,  and  the  instrument  should  be 
pressed  forwards  with  an  even  rotating 
motion.  If  these  precautions  are  not 
taken,  the  floor  of  the  antrum  will  some- 
times give  way  suddenly,  the  trocar  will 
traverse  the  cavit}r  of  the  sinus,  and 
strike  hard  against  the  floor  of  the  orbit, 
which  it  may  even  pierce.  [The  dental 
engine,  with  a  proper  drill,  is  by  far  the 
best  instrument  for  this  purpose,  as  it  is 
entirely  under  the  control  of  the  opera- 
tor.] I  once  saw  this  accident  occur  in 
the  hands  of  a  young  operator,  fortu- 
nately without  any  serious  consequences. 
Occasionally  antral  abscess  is  associated 
with  necrosis  of  some  portion  of  the  walls 
of  the  sinus  ;  and  if  this  should  occur 
near  its  floor,  the  removal  of  the  dead 
bone  will  supply  an  available  orifice  for 
the  discharge  of  matter  and  the  employ- 
ment of  injections.  The  presence  of  ne- 
crosed bone  gives  to  the  discharge  the 
peculiar  characteristic  odor  which  is 
familiar  to  every  surgeon  :  the  offensive 
smell  which  the  pus  has,  when  simply 
long  pent  up,  is  a  putridity  of  staleness, 
and  quite  distinct  from  the  dead-bone 
foator.  It  may  not  be  always  easy  to  re- 
move dead  bone  at  once ;  and,  in  such  a 
case,  an  outlet  may  be  made  in  its  neigh- 
borhood, which  will  allow  the  discharge 
of  the  matter,  and  assist  in  the  coming 
away  of  the  sequestrum  when  it  is  de- 
tached. If  a  case  were  to  occur  in  which 
the  teeth  have  been  long  removed,  and 
the  alveolar  processes  absorbed,  the  floor 
of  the  antrum  would  be  more  difficult  to 
pierce,  on  account  of  the  thick  compact 
layer  of  bone  which  is  constituted  by  the 
osteal  cicatrix  after  the  removal  of  the 
teeth.  In  such  a  case  it  would  be  more 
easy  to  enter  the  antrum  by  perforating 
at  the  base  of  the  malar  process  of  the 
maxillary  bone,  over  the  region  formerly 
occupied  by  the  second  or  third  molar 
tooth.  The  mucous  membrane  should  be 
divided  first ;  and  then  the  bone,  when 
quite  exposed,  perforated  by  means  of  any 
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instrument  suitable  for  the  purpose  :  a 
large  trocar  ;  or,  as  Sir  13.  Brodie  suggests, 
a  strong  pair  of  scissors,  closed  and  held 
(irmly  in  the  hand,  should  be  bored  into 
the  part  chosen  for  perforation.  [With 
the  modern  appliances  used  in  dentis- 
try for  drilling,  there  is  no  need  to  resort 
to  such  an  antiquated  instrument  as 
a  pair  of  scissors.  The  dental  engine, 
with  properly  prepared  drills,  will  pene- 
trate easily  and  safely  through  any  thick- 
ness of  bone.] 

When  the  antrum  has  been  perforated, 
the  next  step  is  to  secure  the  complete 
washing  out  of  the  cavity  by  injections, 
and  the  free  and  continued  egress  of  the 
discharge  by  the  artificial  opening.  Warm 
water  should  be  abundantly  used  at  first, 
so  as  to  remove  all  the  matter,  which  is 
sometimes  inspissated.  This  will  give 
great  relief,  and  the  swelling  aud  inflam- 
mation will  usually  subside  at  once.  Should 
the  tendency  to  pus-secretion  continue,  an 
injection  of  sulphate  of  zinc,  or  what  in 
an  obstinate  case  I  found  very  efficacious, 
a  solution  (gr.  ij  to  the  ounce)  of  nitrate 
of  silver  in  distilled  water,  may  be  em- 
ployed. I  am  in  the  habit  of  using  a 
glass  syringe  with  an  ivory  nozzle  ;  fitted 
to  the  extremity  of  this  is  a  bent  silver 
tube.  In  using  this  apparatus,  the  silver 
tube  is  introduced  into  the  opening  in  the 
antrum,  and  kept  there  while  the  syringe 
is  filled  and  used  ;  and  withdrawn,  refilled, 
and  used  again,  many  times.  When  the 
washing  out  of  the  antrum  is  completed, 
both  the  syringe  and  the  silver  tube  arc 
withdrawn  ;  and  now,  unless  some  means 
are  taken  to  prevent  it,  accidents  of  two 
kinds  may  occur  ; — first,  food  may  pass 
through  the  orifice  into  the  maxillary 
sinus ;  and  secondly,  the  aperture  thus 
artificially  made,  may  close  and  cicatrize 
over.  To  prevent  this,  the  plan  usually 
adopted  has  been,  to  plug  the  orifice  with 
a  piece  of  wood,  which  effectually  pre- 
vents both  ill  consequences.  This  is, 
however,  a  clumsy  method  :  the  same  and 
further  advantages  may  be  gained  by 
adopting  a  plan  which  1  have  followed  in 
some  recent  cases.  After  the  perforation 
through  the  alveolar  cavity  has  been  made, 
I  have  taken  a  model,  and  a  plate  has 
been  prepared  to  pass  over  the  space  oc- 
cupied by  the  extracted  tooth,  and  fas- 
tened to  the  contiguous  teeth  by  the 
customary  metallic  bands.  Through  this 
plate  a  hole  has  been  bored,  which  cor- 
responds to  the  orifice  into  the  antrum ; 
and  to  the  applied  surface  of  the  plate  a 
very  short  tube  has  been  soldered,  suffi- 
ciently long  just  to  enter  the  antrum,  to 
occupy  the  perforation,  and  prevent  its 
closure.  This  plate  has  been  permanently 
fixed  during  the  active  treatment  of  the 
case,  and  the  orifice  in  the  tube  has  been 
kept  closed  by  a  plug  of  cork  in  the  inter- 


vals between  using  the  injection.     R 

'•e v.il   of  the  cork,  the  nozzle  o(  liie 

syringe,  which  fitted  the  tube,  could  be 
applied,  and  the.  injecl  ion  used  any  num- 
ber of  times,  the  tube  being  suflii 
short  to  allow  the  complete  wa  hii 
of  the  cavity  and  escape  of  the  fluid. 
This  plan  of  treatmenl  ha-  the  additional 
advantage,  thai  when  there  is  do  further 
need  of  keeping  open  the  artificial  orifice, 
the  plate  over  lhe  gum  facilitates  its  clo- 
sure. 13y  removing  the  tube,  and  closing 
the  hole  by  a  little  sheet  of  metal  sol- 
dered on,  the  passage,  of  air  and  fluid 
from  the  mouth  to  the  antrum  is  sus- 
pended, and  the  healing  of  the  wound  is 
thereby  facilitated,  as  will  he  hereafter 
explained.  (See  section  on  the  Applica- 
tion of  Obturators,  etc.) 

If  in  operations  for  antral  abscess  an}' 
foreign  body,  which  may  have  caused  or 
be  associated  with  it,  such  as  the  fang  of 
a  tooth,  becomes  loose  in  the  sinus,  it 
should  be  remembered  that  the  cavity 
is  occasionally  divided,  as  shown  by  M. 
Giraldes,1  by  partial  septa  of  bone  pro- 
jecting from  its  walls.  In  such  an  in- 
stance, the  adventitious  body  may  be 
pocketed  in  a  circumscribed  region  of  the 
sinus,2  and  can  only  be  removed  by  some 
curved  scooping  instrument  introduced 
into  the  antrum  ;  and  this  septate  condi- 
tion too  would  materially  interfere  with 
the  cleansing  of  the  cavity  by  means  of 
injections. 

VII.  Dentigerous  cysts.  —  Dentigerous 
cysts  are  collections  of  serum,  or  some 
modification  of  serum,  occurring  in  the 
maxillary  bones,  associated  with  and  de- 
pendent upon  impacted  misplaced  teeth.3 

1  Dps  Maladies  du  Sinus  maxillaire,  par  M. 
Giraldes.     Paris,  1851. 

3  An  interesting  example  of  this  casualty- 
is  mentioned  by  Mr.  Cattlin,  in  the  Trans- 
actions of  the  Odontological  Society,  vol.  ii., 
p.  38.     London,  1861. 

3  The  dentigerous  cysts,  to  which  I  hare 
above  referred,  are  totally  distinct  in  their 
origin  and  physiological  meaning  from  those 
other  tooth-bearing  tumors  which  are  found, 
some  in  the  ovaries  of  females,  and  others 
variously  distributed  in  the  bodies  of  either 
sex.  The  dentigerous  cysts  occurring  in  the 
jaw  are  merely"  the  result  of  misplacement  of 
a  tooth,  or  tooth-germs  belonging  to  the  jaw 
which  contains  them.  The  two  other  forms 
of  dentigerous  cyst  neither  belong  to  the  in- 
dividual in  whom  they  are  found,  nor  are 
they  adventitious  growths  of  disease,  properly 
so  called.  They  obviously  represent  a  portion 
(more  or  less)  of  another  individual,  and  in- 
dicate some  curious  aberration  of  the  function 
of  reproduction.  The  ovarian  tumors  which 
bear  teeth,  and  many  foetal  structures  found 
in  the  ovary  of  the  human  female,  I  conceive 
to  be  the  absolute  ecpaivalents  of  the  virgin- 
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These  serous  cysts  may  result  from  the 
presence  of  a  supernumerary  tooth  or 
teeth  ;  but  in  every  case  recorded,  and  in 
all  except  one  that  have  come  within  my 
knowledge,  the  tooth  or  teeth  have  been 
normal  in  their  presence  and  serial  char- 
acter, though  misplaced  as  regards  posi- 
tion :  further,  in  every  recorded  case,  the 
tooth  or  teeth  thus  implicated  in  disease, 
have  been  of  the  successional  or  perma- 
nent set,  though  a  solitaiy  instance  has 
happened  in  the  practice  of  a  friend  of 
the  author's,  in  which  a  temporary  tooth 
Avas  the  dental  element  of  one  of  these 
cysts.  These  tooth-bearing  serous  tumors 
are,  therefore,  to  be  looked  upon  only  as 
the  occasional  complications  of  dentition, 
in  which  there  is  an  accidental  deviation 
in  the  anatomical  position  of  some  tooth 
or  teeth.  The  cysts  only  arise  when  the 
tooth  or  teeth  associated  with  them  are 
embedded  in  the  substance  of  the  jaw- 
bone ;  they  do  not  occur  after  the  tooth 
has  pierced  the  gum.  The  embedding  of 
a  tooth  in  the  bone  does  not  necessarily 
give  rise  to  these  serous  collections,  for 
that  is  by  no  means  an  uncommon  occur- 
rence, whereas  dentigerous  cysts  are  rare. 
There  appear  to  be  three  circumstances 
which  may  either  of  them  produce  im- 
paction of  a  tooth  in  the  substance  of  the 
maxillary  bones  :  the  tooth  may  be  origi- 
nally developed  too  deep  in  the  body  of 
the  jaw,  and  thus,  though  it  grow  in  a 


produced  "zooids"  of  those  intervertebrata 
which  perfect  the  function  of  parthenogenesis 
in  the  reproduction  of  their  kind :  that  the 
development  of  these  so-called  tumors  is  the 
physiological  equivalent  of  this  function, 
though  the  anatomical  result  is  incomplete. 
(See  "Ovarian  Tumor  containing  Teeth,"  etc., 
by  the  author,  in  Guy's  Hospital  Reports,  3d 
series,  vol.  vi.)  Those  other  tooth-bearing 
tumors  which  are  found  in  various  parts  of 
the  body,  irrespective  of  sex,  cannot  he  sus- 
ceptible of  the  same  explanation,  but  suggest 
the  entanglement  of  an  imperfect,  or  more  or 
less  perfect,  ovum  within  the  primary  one. 
Teeth  appear  to  be  the  most  constant  of  the 
structures  entering  into  the  formation  of  these 
tumors ;  but  they  are  associated  with  other 
tissues,  even  in  more  than  one  instance  to  the 
production  of  an  entire  foetus.  These  develop- 
ments receive  a  probable  elucidation  by  those 
curious  monstrosities  occasionally  noticed  in 
the  ova  of  birds,  in  which  a  small  imperfect 
egg  is  found  icithin  a  larger  primary  one — not 
the  common  monstrosity  of  twin  yelks  in  one 
egg,  but  a  distinct  miniature  egg  icithin  the 
larger.  (SeeRetzius,inOefversigtafKongl.  Ve- 
tenskaps-Akademiens  Forhandlingar,  Stock- 
holm, 1847 ;  Baron  de  Morogues,  in  Revue  de 
Zoologie,  2eserie,  tome  v.,  Paris,  1853.)  Such 
a  circumstance  occurring  in  the  human  ovum 
may  explain  the  presence  of  these  dentigerous 
and  many-tissued  cysts  inclosed  within  the 
body. 


right  direction  and  in  a  right  position  as 
regards  the  series,  it  will  never  reach  the 
alveolar  margin  ;  or  while  it  may  be  suffi- 
ciently superficial,  it  takes  an  oblique 
direction  of  growth,  so  that  it  lies  covered 
more  or  less  in  the  axis  of  the  bone  ;  or, 
again,  the  position  of  the  tooth  and  its 
line  of  growth  may  be  originally  normal, 
but  from  an  arrest  of  the  development  of 
the  fang  it  may  fail  to  reach  the  alveolar 
edge,  and  so  remain  permanently  im- 
pacted in  the  maxilla.1  [While  the  possi- 
bility exists  that  a  tooth  maybe  impacted 
so  deep  that  it  can  never  attain  the  alve- 
olar margin,  it  must  be  remembered  that 
the  tendency  of  all  teeth,  developed  in  a 
proper  direction,  is  toward  the  surface, 
and  this,  in  the  majority  of  cases,  they 
will  sooner  or  later  reach.  This  has, 
doubtless,  given  rise  to  the  many  reports 
of  third  dentition  in  old  age.]  This  may 
occur  to  any  tooth,  and  has  been  recorded 
as  affecting  most  of  the  permanent  set  ; 
but  it  is  more  common  with  some  than 
with  others  :  it  has  been  more  often  met 
with  as  regards  the  upper  permanent 
canines  than  any  other  teeth.  In  cases 
where  a  successional  tooth  is  impacted  in 
the  jaw,  its  temporary  predecessor  is 
usually  retained  considerably  after  the 
natural  period  of  shedding.  When  a 
tooth  is  thus  situated,  its  fang  is  inclosed 
in  a  bony  socket  lined  by  periosteum,  as 
in  ordinary  circumstances,  while  the 
crown  of  the  tooth  is  free  in  a  little  bony 
loculus  lined  by  that  which  was  the  so- 
called  "enamel-pulp."  This  structure  is 
clothed  with  a  sort  of  epithelium,  which 
is  apt  to  assume  the  function  of  secreting 
fluid.  After  the  enamel  is  completely 
formed,  the  soft  membrane  which  rests 
upon  the  surface  of  the  crown  of  the 
tooth  frequently  separates  from  it,  the 
interval  being  occupied  by  a  sort  of 
serum.  This  is  generally  the  result  of 
some  irritation  or  difficulty  in  tooth-cut- 
ting ;  and  where  the  irritation  runs  on  to 
acute  inflammation,  as  in  some  cases  of 
tedious  eruption  of  wisdom-teeth,  the 
secretion  may  become  purulent.  In  the 
deep-seated  cases  of  impaction  of  teeth, 
the  action,  is,  I  believe,  always  slow,  and 
the  secretion  almost  always  serous. 

The  recorded  instances  of  this  condi- 
tion are  so  few,  that  it  is  scarcely  possible 
to  generalize  upon  them  :  it  may  however 
be  said  that  they  have  usually  happened 
in  young  persons,  at  least  have  com- 
menced in  adolescence,  shortly  after, 
though  sometimes  before,  the  maturation 
of  the  impacted  tooth.  In  the  cases  nar- 
rated, the  upper  grinders  have  been  more 

1  "On  the  Impaction  of  permanent  Teeth 
in  the  substance  of  the  Maxillary  Bones,"  by 
S.  J.  A.  Salter,  in  Guy's  Hosp.  Rep.,  vol.  v., 
3d  series. 
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frequently  involved  than  other  teeth,  the 
serous  cysts  dilating  into  the  maxillary 
sinus:  but  incisors,  canines,  premolars, 
and  molars,  have  all  been  associated  with 
this  condition. 

M.  Jourdain'  describes  three  cases  of 
dentigerous  cysts.  The  first  case  he  re- 
cords was  that  of  a  girl,  seventeen  years 
old,  in  whom  the  right  upper  first  and 
second  permanent  molars  were  inverted, 
and  a  large  serous  cyst  had  expanded 
around  them  into  the  antrum,  with  great 
dilatation  of  the  body  of  the  bone,  distor- 
tion of  the  side  of  the  face,  and  closure 
of  the  nostril:  it  had  existed  "some 
months."  In  a  second  example,  a  man 
about  sixty  years  of  age  suffered  from  a 
tumor  the  size  of  a  pigeon's  egg  in  his 
upper  jaw,  for  many  months,  closing  the 
nostril  of  that  side  ;  it  was  caused  by  the 
expansion  of  a  cyst  around  the  second 
premolar,  which  was  impacted  deep  in 
the  substance  of  the  bone.  The  third 
instance  occurred  in  a  girl,  thirteen  years 
of  age,  from  a  monstrous  permanent 
lateral  incisor  (side  not  stated)  being  em- 
bedded in  the  intermaxillary  bone,  above 
and  behind  the  root  of  the  central  incisor; 
"  there  was  a  considerable  tumor,  which 
occupied  anteriorly  the  whole  region  of 
the  maxillary  hollow."  It  had  existed 
for  a  year. 

Dupuytreu2  describes  a  specimen  shown 
to  him  by  M.  Loir,  in  which  a  cyst  was  de- 
veloped in  the  left  superior  maxilla;  this 
cyst  involved,  and  was  dependent  upon, 
the  presence  of  the  canine  tooth  in  a  re- 
versed position. 

1  was  informed  of  a  case  of  this  disease 
by  my  late  colleague,  Mr.  Bransby 
Cooper,  in  which  great  swelling  occurred 
in  the  substance  of  the  superior  maxilla  of 
a  young  man,  in  whose  mouth  the  first  and 
second  permanent  molar  teeth  had  never 
made  their  appearance.  A  free  opening 
was  cut  into  the  expansion,  when  the 
wanting  teeth  were  found  inverted  in  the 
axis  of  a  serous  cyst  expanding  into  the 
antrum.  No  account  of  this  case  appears 
in  Mr.  B.  Cooper's  Lectures  on  Surgery, 
but  I  took  memoranda  of  its  particulars 
when  communicated  to  him. 

Mr.  Wormald  operated  on  a  boy,  about 
fourteen  years  of  age,  some  time  since, 
at  St.  Bartholomew's  Hospital,  in  whom 
a  serous  cyst  had  expanded  about  the 
second  bicuspid  tooth  of  the  lower  jaw  ; 
the  cyst  was  the  size  of  a  large  chestnut, 
and  was  in  the  axis  of  the  bone  :  the  fang 
of  the  tooth  was  not  fully  developed.  The 
interior  of  the  cyst  was  lined  with  a  thick 
vascular  membrane,   and  it   contained  a 

'  Traite  des  Maladies  de  la  Bouche,  par  M. 
Jourdain,  tome  i.,  pp.  119-125.     Paris,  1778. 

2  Le?ons  orales  de  Clinique  chirur.,  Dupuy- 
tren, tome  iii.,  p.  8.     Paris,  1833. 


glairy   fluid.     Mr.  Wormald  ha     I 
me  wiib  these  particulars. 

F.  E.  Glaswald  published  a  \  ery  learned 

discourse  on  this  malady,  at  the  I  Univer- 
sity of  Greifswald,  in  Isii,  containing  a 
complete  resume  of  the  literature  of  ihe 
subject.1  The  text,  upon  which  this 
essay  was  elaborated,  was  a  case  thai  had 
been  under  the  care  and  treatment  of 
Prof.  Baum.  in  this  instance  a,  cysl  bad 
dilated  each  antrum  to  an  enormous  ex- 
tent, and  with  hideous  disfiguremenl  of 
feature.  The  patient  was  a  woman, 
thirty-eight  years  of  age,  and  the  di 
was  said  to  have  been  in  progressive  ex- 
istence for  thirty  years.  From  a  cysl  in 
the  right  antrum  a  canine  tooth  was  re- 
moved, and  from  the  left  a  molar.  The 
fluid  in  the  cysts  was  purulent. 

Three  instances  of  this  condition  have 
occurred  in  my  own  practice.  In  one  a 
serous  cyst  expanded  the  left  angle  of 
the  lower  jaw  in  a  young  man  twenty-two 
years  of  age,  resulting  from  the  impac- 
tion of  the  dens  sapientioa.  The  cyst  was 
very  large,  and  had  been  twice  opened  to 
allow  the  escape  of  the  serum,  which  had 
in  each  instance  rapidly  re-collected. 
I  extracted  the  second  molar,  which  was 
loose :  this  ruptured  the  cyst,  liberated 
the  serum,  and  freed  the  impacted  tooth; 
its  crown  appeared  in  the  alveolus  of  the 
second  molar,  whose  posterior  fang  was 
greatly  absorbed  by  the  progress  of  the 
cyst.  The  case  was  entirely  cured  by 
this  means  alone  ;  and  the  dens  sapien- 
tial gradually  rose  into  the  mouth  in  an 
oblique  position.  The  second  example  is 
very  interesting  in  a  diagnostic  point  of 
view.  A  girl,  eighteen  years  of  age,  had 
an  elastic  fluid-containing  tumor  in  the 
substance  of  the  incisive  bone,  extending 
up  to  the  base  of  the  nose  on  the  leftside. 
She  had  been  seen  by  two  or  three  sur- 
geons ;  but  the  nature  of  the  malady  was 
not  ascertained.  She  had  the  normal 
number  of  teeth  in  the  jaw,  though  the 
character  of  one  of  them  was  abnormal 
for  her  age.  When  the  patient  was  sent 
to  me  for  my  opinion,  I  perceived  that 
the  left  central  incisor  was  a  temporary 
tooth ;  and  the  circumstance  was  a  key 
to  a  correct  diagnosis  of  the  case.  The 
left  temporary  central  incisor  occupied  a 
position  which  its  permanent  successor 
should  have  held  :  the  absence  of  the 
tooth,  under  such  circumstances,  suggest- 
ed the  almost  inevitable  position  which 
it  must  occupy  above  and  behind  its  tem- 
porary predecessor,  that  is,  in  the  axis  of 
the  serous  cyst.  The  temporaiy  tooth 
was  removed,  and  the  cyst  explored 
to   discover  the  succeeding  tooth.     The 

1  De  Tumore  quodam  utriusque  Antri  High- 
mori  perversa  dentium  formatione  exorto, 
auctore  Fr.  Edw.  Glaswald;  Gryphne.  18-44. 
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permanent  central  incisor  was  found  deep 
in  the  bone,  in  an  upright  and  natural 
direction,  its  crown  bare  within  the 
cyst  ;  but  upon  its  removal  it  was  ob- 
served that  the  fang  was  aborted,  and 
had  only  grown  to  one-fifth  its  natural 
length.  This  circumstance  it  was  which 
had  prevented  its  extruding  its  temporary 
predecessor,  and  establishing  itself  in  its 
normal  position.  The  retention  of  the 
tooth  in  its  epithelioid  sac  furnished  the 
anatomical  grounds  from  which,  under 
favoring  circumstances  of  irritation,  the 
serous  secretion  arose,  and  the  bone-ex- 
pansion followed.  The  third  case  was 
that  of  a  gentleman  about  forty  years  of 
age.  A  cyst  the  size  of  a  pigeon's  egg- 
had  expanded  around  the  second  bicuspid 
on  the  left  side,  the  tooth  being  impacted 
in  the  jaw.  The  fluid  in  the  sac  was  thick, 
very  dark  yellow-coloured  serum,  con- 
taining a  large  quantity  of  cholesteriue 
plates. 

Pathological  specimens  of  uncommon 
diseases,  and  those  too  not  killing  or 
shortening  life,  must  necessarily  be  very 
rare.  This  applies  to  specimens  illustrative 
of  the  disease  we  are  considering.  One 
is  in  the  possession  of  Mr.  Samuel  Cart- 
wright,  Jr.,  and  is  valuable  and  instruct- 
ive in  many  points. '  The  preparation  con- 
sists of  a  right  superior  maxilla — an  adult 
bone :  the  teeth  that  remain,  and  the 
alveoli  from  which  others  have  been  ex- 
tracted, show  that  the  normal  number  of 
permanent  teeth  had  developed  in  their 
natural  position.  The  turbinated  bones 
are  gone,  and  the  antrum  maxillare  is 
open.  In  the  antrum,  starting  from  its 
base,  but  not  attached  to  its  lateral  walls 
anywhere,  is  an  exceedingly  thin,  delicate 
capsule  of  bone,  about  the  size  of  a  chest- 
nut, white  with  a  granulated  surface. 
The  bony  capsule  contains  nothing  but 
one  small  supernumerary  tooth,  which  is 
loose  and  free  in  the  cavity.  There  are 
three  important  points  in 'this  specimen 
bearing  on  the  anatomy  and  history  of 
these  cases : — the  tooth  is  a  supernu- 
merary one  ;  it  is  free  and  wholly  de- 
tached in  the  cavity  of  the  cyst ;  and 
further,  the  expansion  is  not  that  of  the 
antral  wall  itself,  with  the  tooth's  crown 
uncovered  within  it,  but  a  distension  of 
that  which  was  the  bony  loculus  of  the 
contained  tooth,  which,  by  its  further 
dilatation,  would  have  expanded  the  an- 
tral wall,  and  probably  have  been  con- 
founded with  it. 

This  latter  circumstance  appears  to  me 
to  be  of  much  anatomical  interest  in 
reference  tp  those  serous  expansions  of 

1  Through  the  kindness  of  my  friend,  Mr. 
Cartwright,  I  have  been  allowed  to  figure 
this  specimen.  See  Guy's  Hosp.  Rep.,  3d 
ser.,  vol.  v.,  p.  328. 


the  antrum  which  are  associated  with  in- 
verted teeth.  These  have  hitherto  been 
described  as  cysts  of  the  antrum  itself: 
but  I  cannot  conceive  that  a  tooth  being 
"cut"  through  the  mucous  membrane  of 
the  antrum  should  produce  such  a  result. 
The  appearance  of  the  crown  of  an  in- 
verted tooth  in  the  nostril  neither  causes 
irritation  nor  increased  secretion— at  least 
no  such  consequence  followed  the  three 
examples  I  have  seen ;  and  it  seems  to 
me  to  be  far  more  probable  that  these 
cases  have  commenced  as  cysts  within  the 
bone  at  the  base  of  the  maxillary  sinus, 
expanding  into  it,  and  ultimately  filling 
its  whole  cavity  and  dilating  its  walls. 

Two  specimens  in  the  museum  at  St. 
Bartholomew's  Hospital  throw  some  fur- 
ther light  on  the  pathology  of  this  condi- 
tion. One  preparation  (numbered  I.  119) 
exhibits  a  thin  bony  cyst,  the  size  of  a 
small  Tangerine  orange,  with  a  thick 
membranous  lining :  it  contained  an  in- 
ferior permanent  canine  tooth,  loosely 
attached  to  its  walls.  It  was  removed 
from  the  lower  jaw  in  the  region  of  the 
contained  tooth.  The  other  preparation 
(i.  119a)  is  the  superior  maxilla  of  a 
young  sheep,  in  which  the  central  incisor 
is  attached  to  the  side  of  a  large  cyst; 
ihefang  of  the  tooth  being  almost  tcholly 
destitute  of  lony  covering.  This  denuda- 
tion of  the  fang  does  not  appear  to  exist 
in  the  early  stages  of  these  cases,  but 
seems  to  be  brought  about  by  great  ex- 
pansion of  the  cyst,  and  the  progressive 
absorption  of  bone  which  accompanies  it. 

In  one  instance  only  am  I  aware  of  a 
dentigerous  cyst  being  associated  with  a 
temporary  tooth.  It  occurred  in  the  prac- 
tice of  my  late  friend  Mr.  Alexander 
Edwards,  of  Edinburgh.  The  patient 
was  a  young  man,  in  whose  upper  jaw, 
just  below  the  orbit,  a  tumor  had  devel- 
oped :  the  tumor  consisted  of  an  exostosis 
from  the  maxilla,  combined  with  a  bony 
cyst,  containing  a  tooth,  which  was  pro- 
nounced by  Prof.  Goodsir  to  be  a  tempo- 
rary molar  :  from  a  portion  of  the  tooth, 
which  I  afterwards  saw,  it  appeared  to  be 
the  second,  the  larger  of  the  two.1 

1  Other  examples  of  dentigerous  cysts  may 
be  referred  to :  "Tumor  of  the  Upper  Jaw 
depending  on  Cysts  connected  with  the  Pres- 
ence of  Teeth  in  a  Preternatural  Situation," 
by  James  Syme,  Esq.,  in  Edinb.  Med.  and 
Surg.  Journal,  vol.  v.,  p.  381.  Edinb.,  183S. 
"Tumor  formed  by  the  Capsule  of  an  uncut 
permanent  Tooth,"  by  T.  Wormald,  Esq., 
Lancet,  vol.  i.,  p.  756,  1850.  "Dentigerous 
Cysts,"  in  Stanley's  Diseases  of  the  Bones,, 
pi.  xviii.,  p.  20  of  Illustrations.  London, 
1849.  "  Three  Cases  of  Dentigerous  Cysts," 
in  Forget's  Des  Anomalies  dentaires,  etc., 
Obs.  x.,  xi.,  xii.,  pp.  41-47.  Paris,  1859. 
"  Case  of  Pony  Dentigerous  Cyst  of  the  Lower 
Jaw,"  by  S.-W.  Fearn,  in  Brit.  Med.  Journal, 
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The  symptoms  of  a  dentigerous  cyst  are 
almost  wholly  local,  consisting  of  a  gen- 
eral expansion  of  the  jaw-bone  at  some 
particular  spot ;  accompanied  by  a  cor- 
responding disfigurement  of  the  neighbor- 
ing features,  and  a  sense  of  weight  and 
tension  at  the  affected  part.  Where  the 
impacted  tooth  has  produced  pressure 
upon  a  neighbor,  the  symptoms  of  pain 
and  local  distress  have  been  more  consid- 
erable, and  have  given  rise  to  some  con- 
stitutional irritation. 

Upon  manipulation  the  fingers  readily 
perceive  that  the  tumor  is  a  central  ex- 
pansion of  bone,  and  that  it  contains  fluid  ; 
the  bony  walls  yield  to  pressure,  and  then 
return  to  shape  with  that  peculiar  kind 
of  crepitation  which  Jourdain  character- 
istically calls  craquement,  like  the  doubling 
of  stiff  parchment  ;  and  the  bone  is  usu- 
ally sufficiently  thin  at  some  parr,  to  allow 
the  production  of  fluctuation  under  the 
pressure  of  alternate  lingers. 

One  of  the  most  usual  symptoms,  and 
which  is  also  an  important  diagnostic  sign, 
is  the  absence  from  the  mouth  of  some 
tooth  or  teeth  which  should  have  appear- 
ed, and  have  never  been  extracted.  The 
presence  of  a  fluid  -  containing  tumor 
within  the  substance  of  a  maxillary  bone 
at  the  region  of  a  tooth  which  is  missing, 
and  known  always  to  have  been  wanting, 
would  be  well-nigh  conclusive  as  to  its 
being  a  dentigerous  cyst,  though  the  pre- 
sence (or  the  past-known  presence)  of 
every  mature  tooth  would  not  necessarily 
prove  the  reverse  ;  for  the  dental  element 
in  the  case  may  be  a  temporary  or  a  super- 
numerary tooth.  However,  an  impacted 
temporary  tooth  is  a  very  great  rarity,  and 
one  producing  a  serous  cyst  still  more  un- 
common :  the  same  may  be  said  of  a  su- 
pernumerary tooth.  The  diagnosis  may 
be  further  advanced  by  exploring  the 
cyst,  either  by  means  of  a  grooved  needle 
or  trocar,  when  a  serous  discharge  would 
support  the  idea  of  a  tooth-cyst  ;  and  if 
the  cavity  be  laid  open,  a  probe  will 
scarcely  fail  to  discover  the  hard  un- 
yielding substance  of  the  crown  of  the 
tooth. 

The  treatment  of  these  cases  is  obvious, 
and  usually  quite  efficacious.  It  consists 
in  evacuating  the  contents  of  the  cyst, 
extracting  the  tooth  or  teeth  imbedded  in 
it,  and  where  the  expansion  is  large,  in 
removing  some  of  the  dilated  bone.  The 
operations  should  be  performed  as  early 
as  possible,  so  as  to  prevent  the  necessity 
of  cutting  away  much  bone,  and  the  pro- 
longed and  tedious  absorption  which 
would  follow  before  the  face  or  jaw  as- 
sumes its  natural  form.  All  cutting 
should,  if  possible,  be    done  within  the 

No.  191,  p.  241,  1864.     Heath's  Injuries  and 
Diseases  of  the  Jaws,  p.  158.     London,  IStJS. 


mouth.  Generallya  portion  of  the  wall  of 
ihf  cyst  may  be  removed  readily  enough 
"iili  Hit'  scalpel  ;  bm,  where  the  involved 
tooth  is  reversed,  the  expansion  is  likely 
to  be  away  from  the  alveolar  border. 
In  that  case  bone-nippers,  the  extraction 
of  contiguous  teeth,  or  even  the 
may  be  necessary.  This  has  been  i  peci 
ally  the  case  where  inverted  teeth  have 
caused  cysts  in  the  antrum.  The  tooth 
is  likely  to  be  found  at  the  base  of  the 
cyst,  further,  i.  e.,  from  its  thinnest  -  - 
pansion.  Some  difficulty  may  lie  found 
in  getting  hold  of  and  removing  the  em- 
bedded tooth;  but  various  long-bladed 
extracting  forceps  may  be  readily  de- 
vised to  suit  any  case  if  a  difficulty  snould 
arise. 

In  some  cases,  from  a  persistence  of  the 
serous  secretion,  it  has  been  found  tied  - 
sary  to  inject  the  cyst  with  astringent 
and  stimulating  injections. 

The  issue  of  these  cases  is,  I  believe, 
always  satisfactory.  I  am  not  aware  that 
it  ever  led  to  necrosis  or  other  bone  dis- 
ease. In  one  instance  which  I  saw,  a 
fibrous  tumor  grew  from  the  cicatrix  of 
a  wound  some  months  after  the  first  ope- 
ration :  this  was  removed,  and  did  not 
recur. 

VIII.  Alveolar  and  maxillary  necrosis 
from  (a)  Phosphorus  fumes;  (bj  Eruptive 
fevers. 

The  relation  of  the  phosphorus  poison 
to  the  disease  in  question,  and  its  method 
of  introduction,  or  rather  application,  are 
among  the  most  distinctly  proved  of  any 
of  the  circumstances  connected  with  the 
history  of  disease.  Probably  there  is 
nothing  in  pathological  history  where 
clear  data,  and  simple  induction  from 
those  data,  have  more  lucidly  illustrated 
the  questions  of  cause  and  effect.  To 
bring  about  the  "phosphorus  disease," 
phosphorus  in  some  form  must  be  applied 
to  the  periosteum,  or,  what  is  equivalent 
to  the  periosteum,  to  some  raw  vascular 
surface  in  immediate  connection  with  the 
nutrition  of  bone ;  and  the  application 
must  be  prolonged,  must  be  under  partic- 
ular circumstances  of  temperature,  and 
probably  of  oxidation.  These  conditions 
alone  occur  in  those  manufactories  where 
phosphorus  is  employed  in  the  making  of 
lucifer-matches ;  and  there  alone  (or 
scarcely  with  exception)  it  is  that  this  dis- 
ease is  manifested.  But  the  circumstance 
which  connects  the  outward  cause  with 
the  disease  that  follows  it,  is  a  predispo- 
sitiou  in  the  individual,  consisting  of  some 
exposure  of  the  periosteum,  or  what  is 
tantamount  to  such  exposure.  The  only 
manner  in  which  this  occurs,  at  least  in 
which  phosphorus  appears  to  be  effective  in 
causing  houe-necrosis,  is  where  caries  of 
a  tooth  exposes  the  pulp  to  the  poison- 
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influence,  the  bone-necrosis  being  that  of 
the  jaw.  It  is  the  poisoning  of  the  tooth- 
pulp  that  is  the  essence  of  the  disease ; 
the  severe  combinations  of  bone-affection, 
which  give  all  the  importance  to  the  mal- 
ady, are  but  contingent  and  secondary 
consequences.  It  is  this  fact  in  the  essen- 
tial nature  of  the  disease  that  links  it  (as 
I  think)  to  that  other  form  of  maxillary 
necrosis  which  occurs  in  children  after  at- 
tacks of  the  eruptive  fevers  ;  only  that, 
whereas  in  the  phosphorus  disease  the 
poison  is  applied  to  the  tooth  from  an 
extraneous  source — from  without — in  the 
jaw-necrosis  of  eruptive  fevers  the  poison 
is  generated  within,  and  alights  upon  the 
teeth  and  tooth-pulps,  by  virtue  of  their 
being  dermal  organs,  members  of  the 
tegumentary  system,  upon  which  system 
generally  the  eruptive-fever  poisons  spend 
their  chief  destructive  force. 

Phosphorus  disease. — The  necrosis  and 
exfoliation  of  portions  of  the  jaw-bones, 
dependent  on  phosphorus  fumes  as  its 
cause,  is  so  entirely  associated  with  the 
manufacture  of  lucifer-matches,  that  not 
only  are  all  the  particulars  we  know  of 
the  malady  derived  from  the  victims  of 
that  occupation,  but  the  disease  itself  was 
not  known  to  have  an  existence  until 
some  years  after  these  light-producing 
agents  had  taken  the  place  of  the  old  tin- 
der-box, and  by  the  large  demand  for 
them  had  given  rise  to  extensive  labora- 
tories for  their  production. 

The  earliest  published  account  of  the 
disease  which  we  have  is  by  Lorinser,1  of 
the  Bezirks-Krankenhause  AVieden  ;  and 
the  first  case  which  fell  under  his  notice 
occurred  in  1839,  about  eleven  years  after 
the  opening  of  lucifer-match  manufacto- 
ries in  Vienna.  In  this  country,  as  far 
as  I  am  aware,  the  malady  was  first  re- 
corded by  Dr.  Wilks,  in  "Surgical  Reports 
of  Guy's  Hospital,"  from  April,  1846,  to 
March,  1847,  where  he  remarks  :  "  Of  the 
other  diseases  of  the  lower  jaw,  one  oc- 
curred in  a  lucifer-matchmaker,  with 
suppuration  and  exfoliation  of  bone."2 
It  is,  however,  to  the  continental  sur- 
geons, and  those  principally  of  Germany, 
that  we  are  indebted  for  the  complete  and 
early  account  of  this  malady,  from  which 
all  subsequent  notices  have  been  mainly 

1  I  have  had  no  opportunity  of  consulting 
Lorinser' s  original  writings  :  they  are  referred 
to  by  Geist  as — "in  den  medicinischen  Jalir- 
btichern  des  k.k.  Oesterreichischen  Staates, 
Jahrgang  1S45,  Miirzheft." 

2  Guy's  Hospital  Reports,  2d  series,  vol. 
xii.,  p.  163.  London,  1847.  This  case  oc- 
curred in  the  hospital  practice  of  the  late  Mr. 
Aston  Key,  who,  as  Dr.  Wilks  informs  the 
author,  was  already  aware,  from  his  own 
observation,  of  the  essential  nature  of  the 
disease  and  its  relation  to  its  peculiar  cause. 


derived.  Besides  the  original  memoir  by 
Lorinser,  before  referred  to,  important 
contributions  have  been  added  by  Strohl,1 
Heyfelder,2  Roussel  and  Gendrin,3  Sedil- 
lot,4  Ebel,5  and,  above  all,  by  Yon  Bibra 
and  Geist,6  whose  exhaustive  treatise, 
their  joint  production,  has  given  the 
clearest  elucidation  of  this  new  disease. 

The  most  important  article  on  this  sub- 
ject that  has  appeared  in  this  country  has 
been  written  by  Dr.  Bristowe,  in  the  form 
of  a  Report  to  the  Privy  Council  "  On 
the  Relation  of  Phosphorus  and  its  Man- 
ufactures to  the  Question  of  Public 
Health."7 

[Among  American  papers  on  this  sub- 
ject, may  be  mentioned  one  by  Dr.  James 
R.  Wood,  of  New  York,  New  York  Jour- 
nal of  Medicine,  May,  1856  ;  one  by  Dr. 
William  Hunt,  of  Philadelphia,  Ameri- 
can Journal  of  Medical  Sciences,  1865  ; 
and  one  by  Dr.  T.  G.  Morton,  of  Philadel- 
phia, in  "  Surgery  of  the  Pennsylvania 
Hospital,"  p.  216.] 

That  the  cause  of  the  maxillary  necrosis 
and  exfoliation  occurring  among  the  arti- 
sans employed  in  making  lucifer-matches 
is  the  fumes  of  the  phosphorus,  need 
not  be  discussed  ;  the  question  has  been 
already  settled  ;  and  the  reader  is  referred 
to   the   writings    of   the    authors   above 

1  Gazette  medicale  de  Strasbourg,  cinquieme 
annee,  No.  11,  20  novembre,  1845. 

2  Vierteljahrsschrift  von  Roser  und  Wun- 
derlich,  Jahrgang  1845,  Heft  3 ;  and  Medi- 
cinische  Zeitung  des  Vereins  fur  Heilkunde 
in  Preussen,  Jahrgang  1845,  No.  45. 

3  Recherches  sur  les  Maladies  des  Ouvriers 
employes  a  la  fahrication  des  Allumettes  chi- 
miques,  etc.  Memoire  presente  a  l'Academie 
des  Sciences,  le  16  fevrier,  1846. 

4  Comptes-rendus  des  seances  de  l'Academie 
royale  des  Sciences  de  Paris,  mars,  1846. 

5  Ueber  den  Einfluss  der  Phosphorziind- 
holzfahrication  auf  die  Gesundheit  der  Ar- 
beiter.  Mitgeheilt  von  Dr.  Ebel.  In  Casper's 
Wochenschrift,  15  Marz,  1851. 

6  Die  Krankheiten  der  Arbeiter  in  den 
Phosphorzundholzfabriken,  etc.,  Erlangen, 
1847  ;  also  Die  Regeneration  des  Unterkiefers 
nach  totaler  Necrose  durch  Phosphordampfe, 
von  L.  Geist.  Erlangen,  1852.  An  admirable 
digest  of  this  subject  has  been  published, 
in  the  shape  of  a  review  of  Von  Bibra  and 
Geist's  work,  in  the  British  and  Foreign 
Medico-Chirurgical  Review  for  April,  1848. 

7  "On  the  Manufactories  in  which  Phos- 
phorus is  Produced  or  Employed,"  in  the 
Fifth  Report  of  the  Medical  Officer  of  the 
Privy  Council,  p.  162.  London,  1863.  I  may 
mention  that  my  article  on  this  subject  in  the 
first  edition  of  this  work  was  in  type  before 
the  publication  of  Dr.  Bristowe's  report, 
though  from  the  delay  in  the  issue  of  the 
fourth  volume  it  did  not  appear  till  a  year 
afterwards.  But  Dr.  Bristowe  was  furnished 
with  a  copy  of  my  paper,  from  which  indeed 
he  makes  quotations. 
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named,  especially  Von  Bibra  and  Geist, 
for  the  consideration  of  this  point.  The 
only  question  on  this  head  which  deserved 
serious  inquiry  arose  from  the  fact,  that 
the  phosphorus  employed  was  often  im- 
pure, and  contained  a  notable  quantity  of 
arsenic ;  and  this  Martins  and  Dupas- 
quier  considered  might  be  the  essential 
cause  of  the  malady  :  but  this  supposition 
was  not  found  to  hold  good  under  more 
critical  and  extended  examination.1  It  is 
only  when  the  cause  has  been  long  in  ope- 
ration, and  under  circumstances  of  great 

1  The  actual  agent  in  producing  the  phos- 
phorus disease  is  doubtless  oxidized  phos- 
phorus, probably  in  the  form  of  phosphorous 
or  phosphoric  acid,  dissolved  in  the  saliva. 
The  precise  nature  of  the  fumes  is  not  exactly 
known  ;  they  consist  principally  of  phospho- 
rous acid  (H.jPOg),  which  by  mixture  with 
air  becomes  phosphoric  acid  (H3POg)  ;  and 
probably  minute  quantities  of  phosphorus- 
vapor  (P),  phosphuretted  hydrogen  (H3P), 
and  hypophosphorous  acid  (H3P04),  are  also 
present.  Any  vapor  of  phosphorus  and  hypo- 
phosphorous  acid  would  be  speedily  converted 
by  the  air  into  phosphorous  and  phosphoric 
acids.  Phosphuretted  hydrogen  would  be 
more  slowly  oxidized  into  the  same  products. 
At  any  rate,  nearly  if  not  quite  the  whole  of 
the  fumes  when  inhaled  by  the  work-people 
would  be  in  a  state  of  some  acid  of  phosphorus 
capable  of  being  fixed  and  neutralized  by  an 
alkali.  Such  being  the  case,  it  is  greatly  to 
be  regretted  that  efficient  sanitary  measures 
are  not  adopted  to  prevent  the  disease,  which 
surely  might  be  done.  The  recommendations 
of  Geist  and  Roussel  amount  simply  to  clean- 
liness and  ventilation,  and  are  not  sufficient. 
I  would  suggest,  that  in  all  lucifer-match 
manufactories  there  should  be  a  periodic  and 
rigid  scrutiny  of  the  mouths  of  all  the  work- 
people employed.  Those  having  faulty  teeth 
should  be  excluded  from  the  rooms  (the  dip- 
ping and  drying  rooms)  where  the  obnoxious 
fumes  are  being  developed.  All  carious  teeth 
should  be  extracted  or  plugged.  What  is 
more  important — a  very  simple  and  effectual 
respirator  for  the  mouth  might  be  worn  by 
the  employes  ;  it  would  be  unnecessary  over 
the  nostrils.  It  should  be  constructed  on  the 
ordinary  plan  of  respirators,  but  its  centre 
consisting  of  a  porous  diaphragm,  such  as 
sponge  or  some  woven  fabric,  linen  or  cotton, 
which  should  be  daily  dipped  in  a  solution  of 
one  of  the  fixed  alkalies  or  their  carbonates. 
This  would  arrest  nearly,  if  not  quite,  all  the 
acid  fumes  of  the  phosphorus.  Or  the  respi- 
rator devised  by  Mr.  Graham  for  persons  ex- 
posed to  carbonic  acid  vapor  would  probably 
be  as  efficacious.  It  consists  of  the  mixture 
in  equal  bulk  of  fresh-slacked  lime  and  sul- 
phate of  soda,  through  a  cushion  of  which  it 
is  easy  to  breathe.  The  wearing  of  some  such 
respirator  should  be  compulsory  with  the 
dippers  and  dryers.  Again,  the  acid  vapor 
might  be  neutralized  and  rendered  innocuous 
by  keeping  the  atmosphere  of  the  apartment 
amnion iuretted.     I  believe,  if  these  precau- 


intensity,  that  the  disease  i-  developed  ; 
it  is  confined  almost  entirely  to  those  who 
are  employed  in  the  process  of  clipping  the 
matches  info  the  fused  and  reeking  phos- 
phorus Compound,  and  those  who  dry 
them  in  flu-  same  apartment.  Moreover, 
a  long  exposure  to  the  influence  is  acces- 
sary for  the  production  of  tin;  disease. 
Lucifer-manufactories  had  existed  elevi  u 
years  in  Vienna,  when  in  1839  Loriuser 
observed  the  first  case  which  attracted  at- 
tention ;  and  the  shortest  known  period 
in  which  the  malady  has  developed  itself 
was  in  an  instance  which  occurred  in 
Paris,  and  is  recorded  by  Gendrin,  in 
which  the  patient  had  been  employed  in 
the  occupation  two  years  before  the  first 
symptoms  appeared.  Another  circum- 
stance of  curious  import,  though  not  in- 
validating the  generally- received  doctrine 
of  local  poisoning,  is,  that  the  sufferer 
may  have  been  removed  from  the  baneful 
inlluence  for  a  considerable  period,  and 
nevertheless  be  subsequently  attacked  by 
the  disease. 

Strohl  gives  an  instance  of  a  girl  who  had 
worked  as  a  dipper  at  a  lucifer-match  manu- 
factory for  five  years ;  she  left  that  employ- 
ment, and  adopted  a  totally  different  and 
healthy  occupation,  when,  after  three  months, 
she  was,  for  the  first  time,  attacked  with  un- 
mistakable symptoms  of  the  phosphorous  dis- 
ease, ending,  after  fifteen  months,  in  exfolia- 
tion of  portions  of  the  superior  maxilla. 

It  is  very  seldom  that  others  than  those 
employed  in  making  lucifer-matehes  suf- 
fer from  this  malady  ;  but  that  this  may 
happen  should  not  be  lost  sight  of. 

Pluskal1  mentions  an  example  of  a  little 
girl,  seven  years  of  age,  who  was  in  the  con- 
stant habit  of  playing  with  matches,  standing 
before  a  wall  and  discharging  them  in  the 
dark  for  amusement,  so  that  her  face  was 
bathed  in  their  fumes ;  in  time  she  was  at- 
tacked with  necrosis  and  exfoliation  of  small 
portions  of  the  front  of  the  lower  jaw,  with 
the   ordinary  attendant   symptoms.      Simon 

tions  were  adopted,  the  disease  would  seldom, 
if  ever,  manifest  itself. 

There  is  a  curious  modification  of  phos- 
phorus, known  as  "  amorphous  "  phosphorus, 
which  does  not  emit  noxious  fumes  when 
heated  sufficiently  for  its  employment  in 
match-making.  This  kind,  however,  is  not 
mixed  with  chlorate  of  potash  (which  fur- 
nishes the  oxygen)  for  tipping  the  matches, 
but  is  employed  to  coat  the  rubber  on  the 
surface 'of  the  box  against  which,  by  friction, 
the  chlorate  of  potash  match  is  ignited. 
These  matches  deserve  universal  adoption, 
for  not  only  are  they  made  without  possible 
injury  to  the  work-people,  but  they  are  quite 
safe,  being  incapable  of  accidental  ignition. 

1  Oesterreichische  medicinische  Woehen- 
schrift,  No.  30.     Wien,  den  25  Juli,  1846. 
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narrates  a  case  in  which  the  disease  appears 
to  have  been  brought  on  by  a  person  chewing 
pieces  of  ginger,  which  he  kept  in  bis  pocket 
with  some  Inciter  matches.  And  Mr.  Paget 
describes1  a  case  in  which  the  malady  was 
induced  by  the  mauufacture  of  medicines  in 
which  phosphorus  was  employed. 

The  influence  of  the  phosphorus  fumes 
upon  the  jaw  is  undoubtedly  local.  Lo- 
rinser,  who  has  the  merit  of  discovering 
this  disease,  held  a  different  opinion,  but 
Roussel,  Geist,  and  indeed  subsequent 
"writers  generally,  have  adopted  the  opin- 
ion, which  all  the  evidence  upon  this 
point  seems  clearly  to  establish.2  I  have 
not  space  here  to  enter  upon  the  argu- 
ment of  the  question  ;  I  may,  however, 
mention  one  telling  fact ;  it  is,  the  neces- 
sity of  dental  caries  in  the  individual  be- 
fore the  disease  can  be  produced.  It  has 
never  been  known  to  occur,  excepting 
where  the  sufferer  has  had  carious  teeth, 
and  many  persons  have  worked  in  the 
manufactories  for  a  long  series  of  years 
with  perfect  impunity,  who,  upon  the  su- 
pervention of  dental  caries,  have  been 
attacked  with  the  malady.  Dental  caries, 
by  opening  the  central  chamber  of  the  tooth 
and  exposing  the  pulp,  seems  to  offer  a  tol- 
erably direct  channel  for  the  poison  to  be 
communicated  to  the  subjacent  periosteum, 
and  this,  no  doubt,  is  why  tooth-destruc- 
tion is  a  necessary  pre-existing  condition. 
What  the  precise  nature  of  the  action  of 
phosphorus-oxide  thus  absorbed  may  be 
upon  the  bone,  is  a  matter  of  speculation, 
but  the  particular  nature  of  the  poison, 
entering  as  it  does  so  largely  into  the 
composition  of  the  skeleton,  is  a  sugges- 
tive circumstance  :  perhaps,  if  accumu- 
lated by  the  periosteum,  it  ma}'  generate 
on  the  bone's  surface  a  condition  of  chem- 
ical sypierphosphate,  inconsistent  with  os- 
teal vitality. 

The  symptoms  of  phosphorus-necrosis 
do  not  differ  essentially  from  other  forms 
of  necrosis  in  the  same  parts  :  they  are, 
however,  not  infrequently  accompanied 
by  bronchial  and  pulmonary  irritation 
from  inhalation  of  the  fumes :  this  has 
been  especially  pointed  out  by  Sedillot, 
Gendrin,  and  JDupasquier.3  And  one  of 
the  patients  whom  I  have  seen,  affected 
with  this  malady,  has  detailed  to  me 
symptoms  of  spasmodic  asthma  which  oc- 
casionally supervened  when  he  was  em- 
ployed for  many  continuous  hours  "clip- 
piny"  while    suffering    from    a  common 

1  Medical  Times  and  Gazette,  vol.  i.,  p.  41, 
1862. 

2  The  arguments  bearing  upon  this  ques- 
tion, and  the  conclusive  inference  to  which 
they  lead,  are  stated  with  cogent  force  in  an 
admirable  clinical  lecture  on  this  subject  by 
Mr.  Simon,  in  the  Lancet  for  1850,  p.  41. 

a  Gaz.  med.  de  Paris,  1846,  No.  49. 


"cold"  in  winter  weather.  Barring  this 
occasional  manifestation  of  pulmonary 
irritation,  the  general  health  of  these 
work-people  is  remarkably  good. 

The  symptoms  of  the  jaw  disease  usu- 
ally commence  with  what  is  supposed  to 
be  tooth-ache,  the  pain  being  at  first 
pretty  much  localized  to  some  one  tooth 
that  is  carious,  and  which  is  probably  the 
channel  by  which  the  poison  is  intro- 
duced. The  advance  of  the  disease  is 
generally  slow  at  first,  and,  as  it  were, 
undecided — indeed,  indefinitely  chronic  ; 
the  pain  is  inconstant,  and  not  early  at- 
tended with  more  serious  symptoms  ;  pre- 
sently, however,  it  becomes  more  severe 
and  erratic,  extending  vaguely  about  the 
side  of  the  head  and  down  toAvards  the 
shoulder,  and  with  this  severer  pain  swell- 
!  ing  and  extreme  tenderness  occur  ;  the  in- 
tegument near  the  affected  region  becomes 
|  red,  tense,  and  distended,  while  the  teeth 
j  feel  elongated  and  intensely  painful  when 
j  brought  in  contact  with  their  fellows  of 
the  opposite  jaw,  and  they  become  very 
loose.  The  gums  are  swollen  and  livid, 
and  this  condition  extends  to  the  mucous 
membrane  of  the  cheek.  All  these  symp- 
toms increase  till  suppuration  is  estab- 
lished, and  with  them,  more  or  less  symp- 
tomatic fever  is  developed  in  proportion  to 
the  severity  and  extent  of  the  disease  :  the 
patient  has  rigors  and  pyrexia,  and  is  often 
thoroughly  ill.  The  point  at  which  the 
pus  finds  its  discharge  varies  a  good  deal : 
the  soft  parts  first  become  very  boggy,  es- 
pecially the  gums,  and  matter  often  es- 
capes early  around  the  necks  of  the  loose 
dead  teeth  ;  when  pointing  externally,  its 
approach  is  accompanied  by  intense  glist- 
c  ning  erysipelas- like  redness  of  the  integu- 
ment. The  discharge  of  the  pus  is  at- 
tended with  great  mitigation  of  the 
patient's  suffering.  The  pus  itself  is  often 
sanious  at  first,  and  very  fetid,  having 
the  odor  characteristic  of  the  presence  of 
necrosed  bone.  The  orifice  of  discharge 
frequently  leads  to  long  burrowing  si- 
nuses, especially  where  the  lower  jaw  is 
affected  ;  and  through  these  the  dead  bone 
may  be  detected  by  a  probe.  The  swell- 
ing which  attends  the  disease  is  often 
very  great,  particularly  when  the  lower 
jaw  is  necrosed  :  it  is  diffuse  and  wide- 
spread, encasing  the  external  and  under 
surface  of  the  bone  in  a  prodigious,  dense, 
plastic  exudation.  In  very  severe  cases, 
previous  to  the  discharge  of  pus,  while 
the  inflammatory  symptoms  are  at  their 
extreme  height,  the  whole  head,  except 
the  summit  of  the  scalp,  is  involved — the 
eyes  are  closed  ;  the  nose,  and  even  the 
forehead,  swollen ;  the  cheeks,  lips,  neck, 
and  throat,  are  one  continuous  area  of 
florid  intumescence.  It  is  a  curious  cir- 
cumstance that  in  the  lower  jaw  the  ne- 
crosis is  attended  writh  a  very  large  and 
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complete  development  of  ossifying  callus, 
whereas  none  is  formed  when  the  upper 
jaw  is  affected.  The  large  plastic  exuda- 
tion which  surrounds  the  base  of  the 
lower  jaw  becomes  converted  into  a  mass 
of  supplemental  bone,  supporting  the  se- 
questrum, which  is,  for  the  most  part, 
naked  and  bare  within  and  behind,  and 
connecting  sound  portions  of  bone  at  its 
extremities  when  the  whole  of  the  max- 
illary arch  is  not  involved.  Geist  as- 
sumes that  the  particular  region  occupied 
by  the  osteophytic  incrustation  about  the 
lower  jaw  is  the  result  of  gravitation — an 
idea  altogether  too  mechanical :  it  is  rather 
to  be  looked  upou  as  a  physiological  man- 
ifestation, and  one  element  in  that  mar- 
velous exhibition  of  the  vis  medicatrix  na- 
turae, which  this  repair  of  the  lower  jaw 
displays :  the  supplemental  bone  thus 
placed  forms  the  best  support  for  the  se- 
questrum, and  the  least  interferes  with 
the  functions  of  the  mouth  ;  while  the 
absence  of  an  ossifying  callus  at  the  upper 
and  inner  region  of  the  maxillary  arch 
offers  the  readiest  escape  of  the  dead 
bone  through  the  thin  mucous  membrane 
which  there  alone  covers  it,  and  this 
without  damauino-  the  intesrument  of  the 
lace. 

As  the  bone  becomes  laid  bare  by  the 
ulceration  of  the  soft  parts,  it  is  observed 
bathed  in  ichorous  pus,  ragged  and  irreg- 
ular in  its  surface,  and  of  a  dirty  blackish 
gray  color  :  this  latter  condition  is  said  to 
be  invariable,  as  though  characteristic;  but 
it  is  not  so,  for  although  very  general,  I 
have  seen  specimens  white  and  clean, 
and  with  the  compact  external  layer  of 
bone  intact. 

To  return  to  the  symptoms  of  the  dis- 
ease. When  the  extent  of  necrosis  is 
very  great,  the  constitutional  disturbance 
is  correspondingly  severe  ;  and  in  the 
early  stages  of  the  malady  the  patient 
may  have  intense  fever,  with  delirium 
and  agonizing  local  suffering,  the  more 
distressing  from  the  region  which  the 
affection  occupies  —  interfering  with  or 
altogether  suspending  the  action  of  the 
mouth,  and  by  the  secretion  of  foul  and 
fetid  pus,  producing  nausea,  ructus,  vom- 
iting. The  looseness  and  projection  of 
the  dead  teeth  is  another  source  of  an- 
noyance and  distress  :  as  the  sequestra 
containing  them  emerge  from  the  sur- 
rounding parts,  their  elongation  and 
angularity  much  irritate  the  gums  and 
cheek  in  contact  with  them.  In  the  se- 
verest cases,  general  sphacelus  of  the  soft 
parts  about  the  jaw,  with  oedema  of  the 
face  and  neck,  may  supervene,  accompa- 
nied, or  not,  by  erysipelas  ;  and  death  may 
then  close  a  scene  of  terrible  suffering. 
In  other  instances  with  a  fatal  issue,  life 
is  drawn  out  through  many  months  of 
tedious  illness,  varied  by  different  degrees 


of  local  irritation ;  till  at  length  the  pa- 
tient, with  vital  endurance  inadequate  to 
the  requirements  of  the  disease,  sinks, 
tabid  and  exhausted,  under  continuous 
hectic,  and  not  infrequently  with  tuber- 
cular complications. 

But  the  pathological  changes  may  be 
more  terrible  than  those  already  men- 
tioned. 

Dr.  Ebel  describes  a  case  which  occurred 
in  the  practice  of  Dr.  Hervieux  at  the  Hos- 
pital Necker,  in  which  the  patient,  a  Lucifer- 
match  maker,  first  had  necrosis  of  tin;  lower 
jaw,  then  of  the  upper,  afterwards  of  the 
palate  bones  and  the  orbits,  and  lastly  of  the 
os  frontis.  He  died  with  brain  symptoms. 
Pus  was  found  between  the  dura  mater  and 
the  brafin. 

When  the  malady  progresses  to  a  favor- 
able issue,  which  it  does  in  the  majority 
of  cases,  the  dead  bone  gradually  loosens 
and  becomes  detached  ;  and  this  is  gene- 
rally anticipated  by  the  falling  out  of 
some  of  the  necrosed  teeth.  In  the  upper 
jaw  the  sequestra  are  usually  more  broken 
up  and  smaller  than  in  the  lower,  and 
they  are  shed  easier,  not  being  held  in 
and  detained  by  ossifying  callus,  which  is 
always  wanting  in  the  upper  jaw.  In  the 
lower  jaw  the  sequestra  are  usually  more 
extensive,  often  including  large  portions 
of  the  body  of  the  bone,  not  infrequently 
the  ascending  rami,  and  sometimes  the 
coronoid  processes,  and  even  the  articular 
condyles.  The  shedding  of  these  seques- 
tra is  often  hindered  by  the  large  sur- 
rounding ossifying  callus  which  always 
forms  when  the  lower  jaw  is  the  subject 
of  this  disease. 

I  may  here  mention  that  some  stress 
has  been  laid  upon  the  circumstance  that 
the  lower  jaw  has  been  more  frequently 
observed  to  be  affected  than  the  upper. 
The  learned  reviewer1  of  Geist  and  Von 
Bibra's  work  has  given  much  detail  bear- 
ing on  this  point ;  he  enumerates  twenty- 
five  examples  in  which  the  lower  jaw  was 
affected,  to  twenty-one  in  which  it  was 
confined  to  the  upper  jaw.  In  five  cases 
which  I  have  seen,  the  lower  jaw  was 
diseased  in  four,  and  the  upper  in  one  ; 
whereas  four,  which  occurred  in  the  prac- 
tice of  a  surgical  friend,  were  confined  to 
the  upper  jaw.  In  seventeen  instances  of 
which  I  have  obtained  particulars  or  seen 
specimens,  nine  were  connected  with  the 
superior,  and  eight  with  the  inferior 
maxilla.  Dr.  Bristowe,  in  his  investiga- 
tions, met  with  evidence  of  thirty-nine 
cases  in  the  lower  jaw,  twelve  in  the  up- 
per, and  five  in  both. 

The  results  of  phosphorus-necrosis,  in 
cases  which  get  well,  are   very  various. 


1  British  and  Foreign  Med.-Chir,  Review, 
before  cited. 
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As  regards  general  health,  the  patient 
usually  recovers  with  an  elastic  convales- 
cence after  the  dead  bone  has  been  re- 
moved ;  but  the  physical  condition  of  his 
maxillary  apparatus  is  often  terribly  mu- 
tilated. When  the  front  part  of  the 
upper  jaw  is  affected,  it  is  an  absolute  and 
unrepaired  loss,  miserably  disfiguring 
the  patient,  altering  the  physiognomy 
most  painfully  ;  when  it  affects  more  hid- 
den parts  of  the  jaw,  the  loss  is  not  less 
complete,  though  less  conspicuous. 

If  the  affection  is  confined  to  the  infe- 
rior maxilla,  the  removal  of  the  seques- 
trum leaves  a  supplemental  bony  repre- 
sentative, which  for  a  time,  more  than 
makes  up  for  the  loss  of  dead  bone,  and 
for  a  long  subsequent  period  efficiently 
performs  the  office  of  edentulous  mastica- 
tion, and  supplies  the  wants  of  personal 
comeliness. 

In  some  instances  the  whole  of  the 
lower  jaw  has  been  lost,  excepting  the 
articular  condyles  ;  and  these,  apparently 
connected  with  the  new  bone,  have  estab- 
lished the  joint  requirements  of  the  sup- 
plemental jaw ;  but  in  other  instances 
(cases  in  St.  Bartholomew's  Hospital,  and 
those  mentioned  in  Geist's  later  work1) 
even  the  articular  ends  have  been  shed 
with  the  rest  of  the  sequestrum ;  still 
there  has  been  joint  movement,  doubtless 
from  a  ligamentous  attachment  of  the 
new  bone. 

This  repair  of  the  lower  jaw  is,  how- 
ever, but  temporary  :  for  after  a  time — 
often  a  considerable  time — the  new  bone 
diminishes,  by  absorption,  to  a  mere 
narrow  arch,  and  ultimately,  there  is 
scarcely  enough  bone  to  keep  out  the 
lower  lip,  and  the  chin  is  utterly  lost. 
I  have  had  an  opportunity  of  examining 
this  state  of  parts  after  the  lower  jaw  had 
been  removed  ten  years.  Dr.  Bristowe, 
however,  mentions  two  instances,  one 
after  six,  and  one  after  ten  years,  in 
which  the  supplementaiy  bone  remained 
large  and  well  formed  :  but  he  describes 
another  in  which,  after  eight  j'ears,  the 
new  jaw  was  scarcely  bigger  than  the 
hyoid  bone.  How  far  the  loss  by  absorp- 
tion of  supplemental  bone,  may  be  pre- 
vented by  supplying  it  with  a  function, 
through  the  means  of  artificial  teeth,  is 
a  question  of  theoretical  interest  and  of 
practical  importance. 

The  treatment  of  phosphorus-necrosis 
of  the  maxillse  divides  itself  into  that 
which  is  common  to  all  bone-necrosis,  and 
that  which  specially  applies  to  the  partic- 
ular local  affection  in  question.  Upon  the 
latter  head  alone  I  would  remark. 

In  the  early  stages  of  the  disease, 
when  as  yet  it  is  not  established,  but  its 

1  Die  Regeneration  des  Unterkiefers  nach 
totaler  Necrose,  v.  L.  Geist,  1852. 


supervention  feared,  it  would  be  of  the 
last  importance  to  remove  the  patient 
from  the  cause  of  the  malady  :  pure  air 
should  be  sought,  abundant  cleanliness, 
with  urinary  and  alvine  excretants,  resort- 
ed to,  and  all  suspicious  teeth  extracted. 
When,  however,  the  local  symptoms — 
extreme  pain,  swelling,  and  indurated 
infiltration  of  the  soft  parts  —  develop 
themselves,  and  the  disease  has  already 
passed  its  premonitory  stage,  it  will  be 
advisable  to  have  recourse  to  more  active 
measures.  Upon  this  point  I  cannot  do 
better  than  quote  Mr.  Simon's  remarks  in 
his  admirable  Clinical  Lecture,  already 
referred  to,  and  in  the  justice  and  pro- 
priety of  which  I  entirely  concur.  "  So 
soon  as  the  second  or  inflammatory  stage 
of  the  disease  has  thoroughly  set  in,  the 
bone  seems  in  every  case  to  be  irrevoca- 
bly doomed  to  necrosis ;  and  I  would 
therefore  recommend  you,  in  the  event  of 
your  being  called  to  a  case  at  the  transi- 
tion period  between  the  two  stages,  when 
hypertrophy  is  passing  into  inflammation, 
to  adopt  without  hesitation  the  most 
active  measures  for  the  relief  of  the  peri- 
osteum and  bone.  Leeches  and  general 
antiphlogistic  treatment  may  do  good  ; 
but  the  consideration  of  the  pathology  of 
this  disease,  together  with  the  analogy  of 
other  periosteal  affections,  leads  me  to 
believe  that  the  only  real  chance  of  doing 
good  would  lie  in  still  more  energetic 
measures  ;  and  I  would  recommed  you  in 
any  such  instance,  to  make  With  your 
scalpel  free  vertical  incisions  through  the 
gum  wherever  tenderness  and  swelling 
exist  ;  extending  your  line  of  cut  up- 
wards in  the  upper  jaw,  or  downwards  in 
the  lower,  as  far  as  the  structure  of  the 
parts  will  allow,  bringing  your  incisions 
as  near  together  as  circumstances  may 
require,  and  in  eveiy  point  carrying  them 
clearly  down  to  the  bone,  so  as  to  afford 
the  utmost  relief  and  relaxation  to  the 
overloaded  and  tense  periosteum.  I 
believe  that  this  method  of  procedure 
would  be  the  nearest  approach  to  an 
effective  one  for  checking  the  inflammatory 
stage  of  the  disease  before  it  has  reached 
an  intensity  which  must  inevitably 
desti-oy  the  jaw." 

WThen  the  stage  of  threatening  has 
past,  the  extent  of  the  imflammatory  mis- 
chief appears  to  assert  itself  at  once — 
the  whole  of  that  portion  of  bone  which 
is  subsequently  the  sequestrum  appears  to 
be  stricken  from  the  first.  Prevention  is 
at  an  end,  and  palliation  rather  than  cure 
is  indicated  as  the  surgeon's  mission. 
When  pus  has  formed,  it  should  be  early 
conducted  to  the  surface,  and  by  judicious 
interference  external  scars  may  often  be 
prevented  by  means  of  well-directed  punc- 
tures within  the  mouth.  The  whole  of 
the  teeth  implanted  in  the  dead  bone  be- 
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come  loose,  and  apparently  elongated ; 
their  doom  is  already  sealed,  and  they 
should  be  extracted  without  delay,  as  they 
cause  much  irritation  to  the  tongue  and 
cheeks. 

When  the  discharge  has  established  it- 
self, and  the  fetid  pus  is  pouring  from  the 
sinuses  that  eommuuicate  with  the  dead 
bone,  abundant  rinsing  of  the  mouth 
should  be  had  recourse  to,  not  only  in  the 
form  of  mere  washes  with  water  to  re- 
move the  filthy  secretions,  but  astringent 
and  deodorizing  lotions,  such  as  decoction 
of  cinchona,  and  solution  of  alum,  solu- 
tion of  chloride  of  lime,  and,  still  better, 
solution  of  permanganate  of  potash.  As 
has  been  pointed  out  by  Mr.  Simon,  the 
unhappy  patients  are  sometimes  so  dis- 
abled as  to  be  incapable  of  gargling  out 
their  mouths,  and  then  little  pieces  of 
sponge  may  be  used  by  them  to  wipe  away 
the  stinking  discharges. 

As  regards  the  sequestra  little  can  be 
done.  Sharp  projecting  pieces  of  bone 
may  be  cut  off  by  nippers ;  but  the  bulk 
of  the  dead  bone  must  take  its  own  time 
to  be  shed — often  a  very  long  time.  It  is 
a  period  of  miserable  suffering  to  the  pa- 
tient, and  terrible  constitutional  exhaus- 
tion ;  but  it  cannot  be  shortened  or  its 
results  anticipated. 

In  March,  1862,  I  saw  in  the  London  Hos- 
pital, under  the  care  of  Mr.  Adams,  a  patient 
who  had  been  suffering  from  the  disease, 
affecting  the  entire  inferior  maxilla ;  it  had 
been  going  on  two  years  and  a  half  ;  the  lat- 
ter four-fifths  of  the  time  with  the  lower  jaw, 
except  probably  the  articular  ends,  dead  and 
lying  in  the  mouth,  bare  and  ghastly,  bathed 
in  ichorous  pus  within  its  huge  supplemental 
successor.1 

The  sequestra  of  the  superior  maxilla 
are  apt  to  be  more  detached  than  those  of 
the  inferior — divisible  and  smaller,  and 
they   can   be   brought   away   piecemeal ; 

1  The  necrosed  jaw  was  afterwards  removed. 
The  operation  and  its  sequence  were  both  un- 
usual. The  patient  was  placed  in  a  kneeling 
posture,  with  the  chin  on  a  table,  and,  the 
mouth  being  open,  the  symphysis  of  the  jaw 
was  split  down  by  a  chisel  and  mallet.  The 
right  half  of  the  bone  was  then  seized  by 
large  strong  forceps,  and  wrenched  from  the 
mouth  with  great  force.  After  a  week  the 
same  course  was  adopted  with  the  left  half; 
but  this  required  still  greater  traction.  The 
entire  bone  was  thus  brought  away,  includ- 
ing the  condyles.  Ten  days  after  the  first 
operation  the  patient  was  seized  with  second- 
ary hemorrhage,  profuse  and  arterial,  on  the 
right  side  from  the  wound,  where  the  first  por- 
tion of  jaw  was  removed.  This  necessitated 
ligature  of  the  right  common  carotid  artery. 
The  later  operation  was  performed  by  Mr. 
Maunder,  and  the  patient  recovered  perfectly. 
See  Med.  Times  and  Gazette,  July  5,  1862. 


moreover,  as  the  upper  jaw  is  an  at- 
tached, and  not  like  ine  lower,  a  floating 
bone  (with  muscles  ready  to  displace  Lta 
parts  when  the  integrity  of  iis  arch  is 
broken),  its  dead  portions  can  be  removed 
without  jeopardizing  the  relations  of  l  he 
rest  of  the  bone.  Therefore  a  little  and 
early  surgical  interference  may  be  em- 
ployed without  injury,  and  parts  brought 
away  which  if  belonging  to  the  lower  jaw, 
had  better  not  be  interfered  with.  In  the 
lower  jaw  the  disease  is  usually  so  much 
more  comprehensive,  and  its  resultant  se- 
questrum is  so  solid,  that  patient  watching 
and  palliative  treatment  are  all  that  can 
be  adopted  generally  till  the  very  close  of 
the  case.  Earlier  interference  might  dis- 
turb the  relations  of  the  supplemental 
bone  (the  natural  splint)  and  the  portions 
of  jaw  still  living,  and  by  allowing  the 
strong  antagonistic  action  of  the  muscles 
attached  to  the  two  halves  of  the  latter  to 
act  separately,  lead  to  the  permanent  dis- 
placement of  the  elements  of  the  maxil- 
lary arch.  The  articular  ends  of  the  bone 
often — indeed,  in  the  majority  of  cases, 
though  not  always — escape  the  necrosis, 
when  the  whole  of  the  rest  of  the  bone 
may  be  destroyed  ;  and  this  circumstance 
suggests  an  element  of  treatment  which 
may  much  shorten  the  patient's  suffering. 
When  the  necrosis  has  evidently  passed 
up  to  the  neck  of  the  condyles,  the  bone 
may  be  removed  by  sawing  or  nipping 
across  the  neck  as  high  up  as  possible 
(on  either  side,  if  both  sides  are  affected), 
and  then  dividing  the  body  of  the  jaw  at 
its  symphysis  ;  the  two  halves  of  the  bone 
may  be  withdrawn,  one  by  one,  without 
any  external  wound.  Should  the  con- 
dyles be  necrosed  and  follow,  no  harm  will 
have  been  done  by  the  previous  operation, 
and  the  patient's  suffering  will  have  been 
much  diminished  and  curtailed.  The  di- 
vision of  the  bone  may  be  accomplished 
by  a  Hey's  saw,  or  some  modification  of 
it  improvised  to  suit  the  particular  posi- 
tion of  the  required  line  of  section.  Va- 
riously curved  bone-nippers  may  also  be 
devised  to  accomplish  the  same  objects. 
The  extreme  and  firm  closure  of  the 
mouth  sometimes  renders  this  operation 
very  difficult. 

I  need  not  dwell  upon  the  general  treat- 
ment of  these  cases  as  far  as  they  are  in 
common  with  those  of  bone-necrosis  gene- 
rally. The  particular  region  affected, 
however,  involving  and  disabling,  as  it 
does,  the  masticatory  function,  entails 
some  modifications.  In  the  long  tedium 
of  their  course  every  effort  should  be 
made  to  supply,  by  suitable  food,  the  de- 
ficiencies which  suspended  mastication 
entails — mashed  meat,  eggs,  cod-liver  oil, 
and  such  sustainants,  should  be  abun- 
dantly employed  ;  and  iron  salts,  in  mod- 
erate proportion,  should,  if  bearable  by 
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the  patient,  be  almost  a  matter  of  daily 
diet  rather  than  an  occasional  medicine. 

There  is  one  point  which  I  would  allude 
to — more  a  matter  of  pathological  curi- 
osity than  as  having  any  other  bearing  ;  it 
is  the  enormous  amount  of  pus  which 
these  patients  daily  swallow  and  (appa- 
rently) digest.  It  must  be  many  ounces, 
and  this  without  any  obvious  detriment 
to  health  ;  the  patient's  condition  being 
no  worse  than  may  be  accounted  for  by 
the  force  of  the  local  symptoms. 

Exanthematous  jaw-necrosis. — I  believe 
that  the  necrosis  and  exfoliation  of  the 
alveolar    processes  and   portions   of  the 
jaws   in  children,   consequent  upon  the 
eruptive  fevers,  is  essentially  the  same  as 
the  maxillary  necrosis  in  the  victims  of 
phosphorus  fumes,  and  that  it  is  the  re- 
sult of  the  local  application  of  a  specific 
poison   to  the   vascular   parts  of   teeth. 
There  is  this  difference,  however,  that  in 
the  cases  we  are  now  considering  the  poi- 
son is  generated  within  the   individual, 
but  with  affinities  for  certain  structures 
and  tendencies  to  action  upon  certain  or- 
gans, which  give  its  morbid  consequences 
an    equally   local    character.     Whatever 
opinion    may   be  entertained  as   to   the 
homological  relations  of  the  several  tis-  I 
sues  of  the  teeth  to  those  of  the  general 
integument,  there  can  be  no  question  as 
to   their  being  members   of  the   dermal  | 
system,  and  as  such  we  should  a  priori  I 
expect  that  they  would  share  the  conse-  j 
quences  which    attend    those   particular  ! 
diseases  which  spend  their  chief  force  on  j 
the    skin.     There   is   one    circumstance, 
however,  that  modifies  such  an  anticipa-  ; 
tion;  it  is  the  low  state  of  vitality  of  the  • 
teeth,  and  the  extremely  slight  nutritional  I 
changes  which  occur  in  them  when  once  ' 
they  are  formed,  and  which  must  conse-  j 
quently  remove  them  to  a  great  extent 
from  those  transient  though  potent  influ- 
ences which  would   destroy  or  morbidly 
affect  vascular  or  rapidly-growing  tissues.  ! 
But  such  a  qualification  does  not  apply  i 
to  the  conditions  of  the  teeth  during  their 
development.     From   the   time   of  birth 
till  the  eighth   or  ninth  3'ear,  the  jaw- 
bones are  the   seat  of  intense   develop- 
mental nutrition  in  the  formation  of  the 
teeth,  and  are  among  the  most  vascular 
parts  of  the  body  :   about  the  middle  of 
the  period  named,  five  years  of  age,  the 
maxilla?  contain  no  less  than  forty-eight 
developed    teeth  and    developing   tooth- 
germs.     It  is  about  this   time   that  the 
poison  of  the  exanthematous   fevers  ap- 
pears to  exert  its  most  deadly  influence 
on  the  dental  system. 

The  form  of  necrosis  affecting  the  alveo- 
lar edges  of  the  maxilla?,  and  accompanied 
by  the  shedding  of  the  teeth,  which  we 
are  now  considering,  was,  I  believe,  first 


recognized  by  myself '  as  one  of  the  se- 
quela? of  the  exanthemata,  and  dependent 
necessarily  on  their  previous  occurrence. 
Many  isolated  cases  of  the  affection  have 
been  described,  and  our  museums  contain 
specimens  of  the  sequestra  ;  but  the  sup- 
posed relation  of  cause  and  effect  had  not, 
so  far  as  I  know,  been  expressed  before.2 

This  affection  is  by  no  means  common, 
considering  the  almost  universal  occur- 
rence of  the  eruptive  fevers.  The  very 
large  population  tributary  to  Guy's  Hos- 
pital has  only  furnished  me  with  twenty- 
three  or  twenty-four  cases  during  the 
last  nine  years  ;  and  I  have  reason  to 
think  that  even  in  this  I  have  been  dis- 
proportionately favored. 

The  cases  are  all  singularly  alike.  A 
little  child  has  just  recovered  from  one  of 
the  eruptive  fevers,  most  probably  scarla- 
tina; the  case  has  been  in  no  way  unusual 
as  to  its  severity  or  its  course  :  within 
six  weeks  or  two  months  of  the  passing 
oft'  of  the  acute  symptoms,  tenderness  of 
the  mouth  is  complained  of,  and  the 
mother  notices  fetor  of  the  breath.  Upon 
inspecting  the  mouth,  the  gum  is  seen  to 
be  peeling  from  the  edge  of  the  jaw 
around  the  neck  or  necks  of  some  tempo- 
rary tooth  or  teeth;  pus  is  discharging,  and 
more  or  less  dead  bone  is  exposed.  The 
denudation  of  the  bone  progresses  rather 
quickly  in  depth,  but  usually  not  after  the 
first  in  lateral  extent ;  the  temporary 
teeth  at  the  affected  part  become  loose, 
and  often  fall  out.  There  is  no  swelling  : 
and  no  ossifying  callus  is  formed  in  the 
region  of  the  necrosed  bone.  In  a  few 
weeks  from  the  first  of  these  symptoms, 
the  sequestrum  itself  becomes  loose,  and 
is  easily  removed,  leaving  a  large  gap, 
and  a  raw  granulating  surface,  which 
rapidly  heals.  The  necrosis  almost  al- 
ways includes  the  bone  which  constitutes 
the  loculi  containing  the  developing  per- 
manent teeth,  as  well  as  the  alveoli  of  the 
temporary ;  but  it  does  not  go  further, 
and  in  the  loAver  jaw  the  base  of  the  bone 
is  very  rarely  aflected.  I  have  never  seen 
such  an  occurrence.  The  disease  is  fre- 
quently sj'mmetrical :  when  attacking  the 
bone  about  the  temporary  molars  on  one 
side  of  the  jaw  (its  most  common  situa- 

1  "On  the  Shedding  of  the  Teeth,  and  Ex- 
foliation of  the  Alveolar  Processes,  consequent 
upon  the  Eruptive  Fevers,"  by  S.  J.  A.  Salter, 
Guy's  Hospital  Reports,  3d  series,  vol.  iv. 
Several  specimens  of  sequestra  from  these 
cases  have  been  figured  by  the  author  in  the 
Transactions  of  the  Pathological  Society,  vol. 
xi.,  pp.  209-215. 

2  The  earliest  recorded  cases  are  mentioned 
by  Fox  in  his  History  and  Treatment  of  the 
Diseases  of  the  Teeth,  p.  112,  London,  1806. 
These  cases,  two  in  number,  occurred  after 
smallpox. 
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tion)  it  often  manifests  itself  immediately 
after  on  the  opposite  side,  and  sometimes 
in  the  same  regions  of  the  other  jaw. 
The  same  symmetry  is  observed  in  the 
front  of  the  mouth. 

As  far  as  I  am  aware,  this  affection 
only  occurs  after  the  eruptive  fevers, '  and 
scarlatina  is  the  most  potent  cause.  In 
the  instances  which  have  been  under  my 
own  care,  two  were  after  smallpox,  five 
or  six  after  measles,  and  fifteen  or  six- 
teen after  scarlet  fever.  There  is,  how- 
ever, nothing  in  the  condition  of  the 
mouth  to  indicate  which  has  been  the 
precursor.  The  age  at  which  this  affec- 
tion occurs  is  usually  about  five  years ; 
from  three  to  eight  are  the  extreme  lim- 
its I  have  known. 

The  issue  of  these  cases  is  simply  com- 
prised in  the  loss  of  a  certain  amount  of 
bone  with  the  contained  teeth,  and  the 
consequent  disfigurement.  As  the  per- 
manent teeth  are  lost  with  the  tempo- 
rary, the  disfigurement  is  very  great 
when  it  affects  the  incisors  ;  but  when 
the  temporary  molars  and  their  succes- 
sors, the  bicuspids,  suffer,  the  damage  is 
comparatively  slight.  I  have  seen  two 
examples  of  adults  where  this  has  hap- 
pened in  childhood,  and  the  alteration  of 
the  face  has  been  wonderfully  little  :  the 
first  molar  approaches  very  close  to  the 
canine,  and  the  second  and  third  molars 
come  well  forward  into  the  mouth,  filling 
out  the  cheeks,  and  exhibiting  no  external 
evidence  of  what  has  occurred.  In  one 
solitary  instance  which  I  saw,  in  which 
the  permanent  tooth  was  not  shed  at 
the  time  when  the  bone  and  temporary 
tooth  were  lost,  it  was  in  effect  equally 
destroyed,  for  the  tooth  was  blighted — it 
did  not  grow  after  that  time  ;  no  fang 
was  formed,  and  when  cut  it  remained  a 
mere  tooth-crown,  loosely  attached  to  the 
surface  of  the  gum. 

The  treatment  of  these  cases  involves 
little  beyond   patience    and    cleanliness. 


1  I  have  heard  of  one  doubtful  case  after 
continued  fever  (typhus  or  typhoid)  ;  but  this 
would  form  no  real  exception  to  these  cases 
or  their  pathological  interpretation.  The  con- 
tinued fevers  have  their  specific  cutaneous 
eruptions ;  and  their  damaging  influence  on 
thetegumentary  system  is  sufficiently  attested 
by  the  falling  of  the  hair  in  convalescents 
from  them.  I  would  not,  however,  be  sup- 
posed to  deny  that  jaw-necrosis,  associated 
or  not  with  death  and  exfoliation  of  other 
bones,  may  occur  in  children  as  the  result 
only  of  extreme  cachexia  or  depressed  vital 
nutrition.  Such  instances  are  referred  to  in 
vol.  hi.  (Diseases  of  the  Bones).  I  merely 
wish  to  assert  my  belief  that  the  particular 
form  of  alveolar  necrosis  above  described  is 
one  of  the  specific  sequeke  of  the  eruptive  fevers, 
and  is  related  to  its  cause  in  the  manner  indi- 
cated in  the  previous  pages. 


:No  operative  interference  is  indicated  ; 
the  extent  of  the  necrosis  asserts  itself 
from  the  first,  and  cannot  be  curtailed. 
Soon  the  sequestrum  becomes  loose,  and 
may  then  be  readily  removed  by  dress- 
ing-forceps. I  would  suggest  a  weak  so- 
lution of  permanganate  of  potash,,  as  a 
cleansing  and  deodorizing  mouth-wash. 
Any  general  symptoms  of  disturbed  health 
should  be  met  on  ordinary  principles. 
Where  the  suppuration  is  profuse,  and 
the  bone-necrosis  extensive,  stimulants 
and  tonics  may  be  required  ;  and  in  the 
scarlet-fever  cases  steel  [iron]  would  be  a 
useful  adjunct  ;  but  I  would  observe,  that 
in  the  cases  1  have  seen,  the  children  were, 
for  convalescents,  in  remarkably  good 
health,  and  had,  almost  without  excep- 
tion, escaped  the  other  ill  consequences 
of  the  eruptive  fevers. 

IX.  Hemorrhage  after  extraction  of  teeth. 
— Long-continued  and  obstinate  bleeding 
after  the  extraction  of  teeth  is  an  occa- 
sional and  troublesome  complication  of 
this  operation.  It  is  not  a  common  con- 
sequence :  indeed  it  is  very  rare,  consider- 
ing the  enormous  numbers  of  the  opera- 
tions, and  how  seldom  in  proportion 
continued  bleeding  follows  them.  Tha 
troublesome  hemorrhage  from  the  wound 
of  an  extracted  tooth  is  of  a  peculiar 
character  :  it  is  not  a  rapid  arterial  dis- 
charge immediately  following  the  vascu- 
lar rupture  which  the  tooth-extraction 
causes,  but  a  continuous,  abundant  flow 
of  blood  welling  up  in  the  empty  socket, 
and  developing  itself  into  a  serious  and 
sometimes  alarming  symptom,  usually 
many  hours  after  the  operation.  The 
profuse  pouring-out  of  vivid  arterial  blood, 
which  sometimes  follows  the  drawing  of 
a  tooth,  has  no  relation  to  the  circum- 
stance we  are  considering  ;  that  generally 
lasts  but  for  a  few  minutes,  and  then 
ceases.  The  continued  hemorrhage  is 
not  the  discharge  of  any  considerable 
arterial  trunk  that  may  have  been  wound- 
ed, as  has  been  supposed,  but  the  passive 
bleeding,  as  it  seems,  of  the  entire  dis- 
rupted surface,  from  an  inability  of  the 
vessels  to  accomplish  the  curative  closure 
of  their  broken  ends.  In  the  majority  of 
the  recorded  cases  there  has  been  distinct 
evidence  of  the  existence  of  the  hemorrha- 
gic diathesis  in  the  individual  affected;  and 
in  not  a  few,  the  patients  have  themselves 
been  aware  of  the  tendency,  from  having 
experienced  similar  consequences  attend- 
ant on  the  previous  extraction  of  other 
teeth.  Indeed,  some  persons  (I  have 
some  such  patients  of  my  own)  refuse  to 
have  any  more  teeth  removed,  preferring 
rather  to  suffer  any  amount  of  toothache, 
on  account  of  the  alarming  hemorrhages 
which  have  followed  the  operations  be- 
fore. 
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In  one  case  'which  came  under  my  treat- 
ment, there  was  no  history  of  a  hemorrhagic 
tendency  ;  but  the  patient  was  a  young  lady, 
and  the  circumstance  occurred  just  as  men- 
struation was  imminent.  The  bleeding  was 
very  considerable,  and  continued  for  two  days, 
when  under  the  influence  of  emmenagogues 
(hot  hip-baths  and  aloetic  purgatives),  the 
catamenia  appeared,  and  the  hemorrhage 
from  the  alveolus  immediately  ceased,  in 
this  case,  doubtless,  the  bleeding  was  a  vica- 
rious manifestation  of  the  periodic  function. 
A  very  interesting  example  of  this  distressing 
consequence  of  tooth-drawing,  showing  its 
constitutional  nature,  was  under  my  care 
some  years  since.  A  clergyman  from  one  of 
the  midland  counties  came  to  town  to  me  on 
account  of  the  hemorrhage  which  had  followed 
the  extraction  of  a  lower  molar  tooth  three  or 
four  days  before  and  was  still  continuing. 
He  was  reduced  to  a  pitiable  condition  of  ex- 
haustion and  bloodlessness.  All  the  local 
means  usually  adopted  had  been  tried,  but 
without  success ;  the  bleeding,  however, 
speedily  ceased  under  the  use  of  large  and 
frequently-repeated  doses  of  tannin.  The  his- 
tory of  this  gentleman  and  his  family  is  curi- 
ous and  instructive.  As  a  boy,  from  the  most 
trivial  accidents,  such  as  a  cut  finger,  he  sus- 
tained prolonged  and  almost  irrepressible 
bleeding ;  during  his  whole  life,  the  slightest 
blow  or  bruise  would  cause  a  large  and  very 
disproportioned  ecchymosis  ;  a  few  years  be- 
fore, he  had  sustained  a  week  of  hemorrhage, 
after  the  extraction  of  a  tooth.  This  gentle- 
man has  three  married  sisters,  all  of  whom 
suffer  from  terrible  flooding  at  the  birth  of 
each  child.  He  has  a  little  boy,  as  liable  to 
bleeding  from  a  trivial  wound  as  he  was  in 
his  childhood. 

It  is  of  special  importance  to  bear  in 
mind  the  general  and  diathetic  nature  of 
alveolar  hemorrhage,  in  devising  its 
proper  treatment.  Anything  which  would 
increase  the  wound,  or  add  a  fresh  one 
(such  as  the  cautery  or  the  ligature  of  an 
arterial  trunk),  is  contra-indicated. 

A  fatal  example  of  alveolar  hemorrhage,  in 
which  both  these  means  were  adopted,  is  re- 
corded in  an  early  number  of  the  Medico- 
Chirurgical  Transactions.1  The  previous  his- 
tory of  this  patient  is  singularly  like  that  of 
the  clergyman  whose  case  I  have  just  men- 
tioned, in  the  hemorrhagic  diathesis  manifest- 
ing itself  in  childhood,  and  his  having  sus- 
tained a  terrible  loss  of  blood — the  bleeding 
lasting  for  twenty-one  days — when  another 
tooth  was  extracted  before.  In  the  treatment 
of  this  fatal  hemorrhage,  the  actual  cautery 
produced  only  a  temporary  arrest>of  bleeding  ; 
it  was  then  determined  to  tie  the  carotid  ar- 
tery ;  the  operation  was  performed  by  Sir  B. 
Brodie,  without  any  relief  to  the  original 
symptoms  ;  the  wound  in  the  neck  only  fur- 
nished   another   bleeding   surface,   and   evi- 

1  "A  Case  of  Fatal  Hemorrhage  from  Ex- 
traction of  a  Tooth,"  by  Richard  Blagden, 
Med.-Chir.  Trans.,  vol.  viii.,  1820. 


dently  hurried  on  the  fatal  catastrophe.  In 
another  recorded  case  where  the  cautery  was 
used,  the  edge  of  the  lip  was  accidentally 
burnt,  and  the  surface  thus  cauterized  soon 
commenced  bleeding  profusely,  and  continued 
to  do  so  till  the  fatal  termination  of  the  case, 
which  has  hastened  by  it. 

The  treatment  of  this  form  of  hemor- 
rhage divides  itself  into  local  and  gen- 
eral ;  the  local  treatment  consisting  in 
the  application  of  styptics  with  continu- 
ous pressure  upon  the  bleeding  surface  ; 
the  general  treatment,  in  the  rapid  and 
abundant  administration  of  internal  as- 
tringents. The  local  plan  of  a  plugging 
compress,  recommended  by  Hunter,  is 
that  now  universally  adopted.  "  In  gen- 
eral it  will  be  sufficient  to  stuff  the  socket 
with  lint,  or  lint  dipped  in  oil  of  turpen- 
tine, and  to  apply  a  compress  of  lint,  or  a 
piece  of  cork  thicker  than  the  bodies  of 
the  adjacent  teeth,  so  that  the  teeth  in 
the  opposite  jaw  may  keep  up  a  pressure. 
It  has  been  advised  to  stuff  into  the 
socket  some  solt  wax,  on  a  supposition 
that  it  would  mould  itself  to  the  cavity, 
and  so  stop  the  bleeding :  this  perhaps 
may  sometimes  answer  better  than  the 
other  method,  and  therefore  should  be 
tried  when  that  fails."1  The  restoration 
of  the  extracted  tooth  to  the  socket  has 
also  been  tried  with  success.  [The  tooth 
being  previously  dipped  in  melted  wax.] 
For  the  purpose  of  forming  a  plug  of  lint, 
a  strip  [first  dipped  in  melted  wax] 
should  be  cut  of  an  elongated  wedge- 
shape,  and  this  should  be  introduced,  the 
pointed  end  first ;  the  extremity  should 
be  introduced  into  the  bleeding  socket, 
and  driven  well  home  to  the  bottom  ;  the 
strip  of  lint  should  then  be  folded  and 
re-folded  upon  itself,  so  as  to  make  the 
plug  very  solid  and  pressing  on  the  entire 
superficies  of  the  socket.  When  the  com- 
press of  lint  or  cork  has  been  applied,  the 
mouth  should  be  closed  and  the  jaws 
kept  permanently  together,  so  as  to  exert 
considerable  and  persistent  pressure  by 
means  of  a  broad  bandage  tied  under  the 
chin  and  over  the  head.  [Where  the 
bleeding  occurs  from  the  entire  surface  of 
the  gum,  other  means  must  be  resorted  to 
than  those  already  described.  A  metal 
plate  (silver  will  answer)  should  be  pro- 
cured and  bent  to  an  approximate  shape 
of  the  gum.  Into  this  place  mixed  plaster 
quite  thin,  gutta  percha,  or  what  is  better 
than  either,  moulding  composition  (used  by 
dentists  for  impressions).  The  two  latter 
must  be  softened  by  hot  water.  Gently 
force  this  into  position  and  retain  it  in 
place  by  a  cork  between  it  and  the  oppo- 
sing teeth  or,  what  is  perhaps  better,  a 
piece  of  wood  cut  to   fit   both    the    metal 


1  A  Practical  Treatise  on  the  Diseases  of  the 
Teeth,  by  John  Hunter,  p.  92,  London,   1778. 
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and  tooth  surfaces.  The  jaws  are  to  be 
then  brought  closely  together  on  the  cork 
or  wood,  sufficient  space  being  allowed 
for  the  passage  of  soft  food  between  the 
teeth.  Pressure  is  maintained  by  a  ban- 
dage round  the  jaw  and  over  the  head  and 
should  be  kept  in  operation  for  several 
days,  the  patient  in  the  mean  time  being 
kept  as  quiet  as  possible.  If  the  hemor- 
rhage takes  place  between  adjoining  teeth, 
advantage  may  be  taken  of  these  and  a 
plate  made  with  clasps.  This  serves  an 
admirable  purpose,  and  has  been  found 
very  efficient  without  annoyance  to  the 
patient.  Where  the  opposing  teeth  in 
the  other  jaw  are  wanting,  it  may  be 
difficult  to  keep  up  the  compress-pressure 
by  the  mere  closure  of  an  edentulous  jaw 
upon  the  bleeding  alveolus.  Mr.  Higgin- 
bottom,  of  Nottingham,  was,  I  believe,  the 
first  to  invent  what  he  called  an  alveolar 
tourniquet.1  It  is  an  instrument  consist- 
ing of  two  blades  or  shafts,  united  at  one 
end  and  capable  of  approximation  and 
compression  by  means  of  a  screw,  and  free 
at  the  other  extremities  ;  these  latter  are 
armed  with  pads,  one  applying  to  the 
compress  in  the  mouth,  and  the  other  to 
the  exterior ;  where  the  bleeding  is  in 
the  lower  jaw,  the  blades  are  nearly 
equal,  the  exterior  one  simply  passing 
under  the  base  of  the  horizontal  ramus  : 
for  the  upper  jaw  the  instrument  is  less 
applicable  and  the  outer  blade  requires  a 
long  curved  sweep,  so  as  to  grasp  the 
top  of  the  head.  Various  local  astrin- 
gents have  been  recommended  in  con- 
junction with  the  lint-plug :  matico  has 
been  highly  spoken  of.  I  have  found  an 
alcoholic  saturated  solution  of  tannin 
answer  the  purpose  very  well ;  but  pro- 
bably the  old  remedy,  turpentine,  has 
never  really  been  superseded.  [A  satu- 
rated solution  of  alum  is  by  some  con- 
sidered preferable  and  the  most  reliable 
of  haemostatics.2  The  persulphate  of  iron 
has  been  much  used  for  this  purpose,  but, 
while  its  action  is  rapid  in  forming  a  clot, 
the  danger  of  secondary  hemorrhage  is 
too  great  to  permit  its  indiscriminate  use.] 
I  am  convinced,  however,  that  it  is  a 
great  mistake  only  to  treat  these  cases 
topically  :  they  are  most  obviously  mani- 
festations of  constitutional  vice,  and  re- 
quire a  corresponding  general  treatment. 
Astringents  should  be  had  recourse  to  at 
the  earliest  stage  ;  they  can  do  no  harm, 
and  may  be  suspended  at  any  time,  while 
in  the  majority  of  cases  they  will  be  most 
beneficial.  These  cases  often  extend  over 
so  long  a  period  that  constitutional  treat- 
ment has  abundant  time  to  be  brought 

1  'On  Arrest  of  Bleeding  after  Extraction  of 
Teeth,"  by  J.  Higgin bottom,  F.R.S.,  Prov. 
Journ.,  vol.  iv.,  1842. 

[2  Garretson,  Oral  Diseases  and  Surgery.] 
vol.  ii.— 38 


into  full  operation.  Tannin  and  turpen- 
tine have  been  the  most  successful  of  in- 
ternal remedies  in  recorded  cases  ;  with 
the  latter  drug,  steel  might  be  advanta- 
geously combined,  especially  in  the  form 
of  the  muriated  tincture.  In  the  irritabil- 
ity of  sanguineous  exhaustion,  opiates 
may  become  necessary  in  large  doses. 

Other  circumstances  require  attention  : 
the  patient  should  occupy  a  cool  apart- 
ment, and  local  icy  applications  may  be 
beneficial.  The  upright  posture  is  to  be 
preferred :  or  if  the  patient  goes  to  bed, 
he  should  be  bolstered  up  in  as  elevated 
a  position  as  possible,  while  the  circula- 
tion in  the  lower  extremities  should  be 
encouraged. 

In  women  during  the  menstruating  pe- 
riod of  life,  it  should  not  be  forgotten  that 
the  hemorrhage  may  be  associated  with 
suppressed  menstruation,  and  constitute 
a  vicarious  discharge ;  and  remedies 
should  be  adopted  to  meet  this  contin- 
gency.1 

X.  The  application  of  obturators  and 
false  palates  in  cleft  palate,  etc. — The  title 
of  this  section  is  scarcely  in  keeping  with 
the  heading  of  my  essay — "  Surgical  Dis- 
eases connected  with  the  Teeth,"  etc. 
The  maladies  which  give  rise  to  perfora- 
tions and  clefts  of  the  palate  are,  prac- 
tically speaking,  very  seldom  dependent 
on  diseases  of  the  teeth  ;  but  the  particu- 
lar region  of  their  resultant  defects,  and 
the  nature  of  the  mechanical  dentist's  art, 
as  remedying  those  defects,  bring  this 
matter  fairly  within  my  province. 

The  two  forms  of  cleft  or  perforate  pal- 
ate, congenital  and  induced,  are  very  un- 
equally suited  to  this  particular  plan  of 
treatment :  a  large  number  of  the  former 
may  be  radically  cured  by  means  of  sur- 
gical operation,  which  is  always  prefer- 
able where  practicable ;  in  the  latter 
cases,  the  mechanical  assistance  of  obtu- 
rators is  of  more  avail,  and,  in  many  in- 
stances, not  only  removes  an  existing 
defect  for  the  time  being,  but  is  to  a 
great  extent  curative. 

In  congenital  cases,  when  very  severe, 
this  is  the  only  method  applicable  for  the 
treatment  of  the  great  physical  defect,  no 
operation  being  capable  of  bringing  into 
apposition  the  separate  masses  on  either 
side  of  the  cleft,  or  of  remedying  the  de- 
fect of  soft  parts,  which  consequently  re- 
quire to  be  supplied  by  new  and  foreign 
material. 

When  the  cleft  or  perforation  consists 
of  an  aperture  in  the  hard  palate  only,  as 
in  most  syphilitic  and  scrofulous  cases, 
and  some  congenital,  an  arch  of  metal  or 
other  hard  substance  spanning  over  the 

1  On  the  Hemorrhagic  Diathesis,  see  vol.  i., 
p.  450  et  seq. 
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orifice,  and  firmly  applied  to  the  contigu- 
ous palatal  surface,  is  all  that  is  required. 
When,  however,  it  extends  backwards 
and  involves  a  destruction  of  the  velum 
palati,  and  that  to  an  amount  which  can- 
not be  remedied  by  surgical  operation,  it 
becomes  necessary  to  add  to  the  metallic 
arch  an  elastic  flap  (such  as  vellum  or 
India-rubber),  which  will  supply  the  mo- 
bile functions  of  the  soft  parts  as  they  are 
when  in  a  normal  condition.  The  former 
apparatus  may  be  styled  obturators,  the 
latter  false  palates.  In  not  a  few  of  these 
cases  other  portions  of  the  upper  jaw  be- 
come implicated ;  the  alveolar  processes 
may  be  necrosed,  involving  the  loss  of  the 
contained  teeth  and  sometimes  of  consider- 
able masses  of  bone.  To  replace  these 
losses  various  combinations  of  obturators, 
false  palates,  and  artificial  teeth  have  to 
be  constructed,  and  they  may  be  made  in 
every  variety,  the  different  parts  being 
associated  together  to  supply  lost  parts 
and  to  fit  b}r  close  adjustment  those  that 
remain. 

The  materials  of  which  obturators  are 
made  may  vary  ;  carved  ivory,  vulcanite 
(indurated  sulphuret  of  caoutchouc),  or 
flattened  metal  — gold,  platinum,  dental 
alloy,  or  silver — are  all  employed.  The 
first,  however,  is  now  generally  discarded, 
from  its  perishable  nature.  Vulcanite 
has  been  extensively  adopted ;  but  its 
thickness,  and  fragile  character  when 
very  thin,  militate  against  it  in  many 
cases.  I  much  prefer  sheet  metal,  on  ac- 
count of  its  strength,  thinness,  and  dura- 
bility. Silver,  platinum,  or  dental  alloy 
may  be  employed  for  hospital  purposes ; 
but  gold  is  far  better,  and  I  am  in  the 
habit  of  using  it,  except  in  hospital  cases. 
It  is  an  object  to  have  the  sheet  of  metal 
as  thin  as  possible  without  weakening  it ; 
and  I  employ  the  gold  plate  reduced  to 
No.  6  of  the  gold-flatter's  gauge,  being 
somewhat  thinner  than  is  usual  for  the 
frames  on  which  artificial  teeth  are 
mounted.  This  degree  of  tenuity  is  quite 
compatible  with  entire  firmness,  and  it 
receives  better  all  the  inequalities  of  the 
rugous  plate  :  wrhen  a  plate  of  this  thick- 
ness is  perfectly  adapted  to  the  palatal 
arch,  it  is  scarcely  appreciable  to  the 
wrearer.  As  long  as  sound  teeth  remain 
in  the  upper  jaw  to  which  the  plate  may 
be  attached,  it  should  be  supported  by 
means  of  clasps  or  collars  embracing 
them  ;  when  these  are  lost",  the  same  ob- 
ject may  be  achieved  by  connecting  the 
obturators  by  means  of  springs  with 
a  frame  resting  on  the  lower  jaw.  Under 
no  circumstances  whatever  ouc;ht  support 
to  be  obtained  either  by  dilating  sponge, 
or  by  hooks,  or  other  processes  passing 
into  the  nasal  cavity — the  effect  of  which 
is  to  increase  the  size  of  the  orifice,  or 
prevent  its  natural  tendency  to  contract. 


The1  old  and  still  very  common  method 
of  treatment,  consisting  of  a  disc  of  metal 
with  a  piece  of  sponge  attached  to  its 
upper  surface  passing  into  the  nose,  can- 
not be  sufficiently  reprehended :  it  is 
filthy  in  its  nature,  and  most  injurious  to 
the  unfortunate  patient's  future  condi- 
tion, as  the  pressure  of  the  expanding 
sponge  causes  progressive  absorption  of 
the  margin  of  the  orifice  to  an  unlimited 

1  Among  the  earliest  surgical  writings  we 
find  notices  of  mechanical  appliances  to  re- 
pair lesions  of  the  palate.  The  still  common 
obturator,  consisting  of  a  metal  disc  supported 
by  a  sponge  passing  through  the  perforation 
into  the  nose,  was  invented  by  Ambrose  Pare, 
an  eminent  French  surgeon  (Les  CEuvres 
d'Ambroise  Pare  ;  a  Lyon,  1541).  These  and 
analogous  apparatus  on  the  same  objectionable 
plan,  were  alone  employed  until  Bourdet  de- 
vised others  on  correct  principles  (Recherches 
et  Observations  surtoutes  les  parties  de  l'Art 
du  Dentiste,  par  M.  Bourdet ;  Paris,  1767). 
Bourdet  employed  thin  sheet  metal  in  the 
form  of  a  vault  wholly  within  the  mouth, 
attached  to  the  teeth  at  the  sides,  and  free 
from  any  projection  into  the  nose  ;  and  he 
Mas  aware  that  when  thus  treated  the  orifice 
would  contract  and  frequently  close.  M. 
Pierre  Fanchard  appears  to  have  been  the 
first  person  who  combined  artificial  teeth  with 
an  obturator  (Le  Chirurgien-Dentiste  ;  Paris, 
1786).  M.  Touchard  published  an  account 
of  an  apparatus  not  only  to  supply  teeth  and 
palate,  but  also  a  large  mass  of  upper  jaw 
which  had  exfoliated.  This  was  effected  with 
ivory  ( Description  d'un  obturateur  dentier  pre- 
sents a  la  Societe  de  Medicine  de  Paris  ;  Paris, 
1814).  M.  Delabarre  was  the  first  person 
who  succeeded  in  supplying  a  soft  as  well  a 
hard  palate.  He  accomplished  the  former 
with  sheet  caoutchouc,  as  have  nearly  all  his 
successors  (Traite  de  la  partie  m^canique  de 
Part  du  chirurgien-dentiste,  par  C.  F.  Dela- 
barre ;  Paris,  1820).  But  the  greatest  ad- 
vance in  the  construction  of  false  palates  was 
made  by  Mr.  Snell,  whose  apparatus  was 
essentially  the  same  as  those  employed  in  the 
present  day  (Observations  on  the  History, 
Use,  and  Construction  of  Obturators,  or  Arti- 
ficial Palates,  by  James  Snell  ;  London,  1824). 
The  same  principles  have  been  carried  out 
with  slight  modifications,  by  Mr.  Stearns 
(Lancet,  vol.  ii.,  1845,  pp.  7,  260,  284,  310) ; 
and  by  Mr.  Sercombe  ("Cleft  Palate;  its 
Surgical  and  Mechanical  Treatment,"  Trans. 
Odont.  Soc,  vol.  i.,  London,  1858).  Dr. 
Kingsley,  of  New  York,  has  devised  an  ingeni- 
ous arrangement  which  very  firmly  and  effec- 
tually closes  the  cleft  of  the  palate.  It  consists 
of  a  wedge-shaped  plate  of  hard  vulcanite 
with  a  soft  velum,  forced  forward  into  the 
fissure,  and  resting  by  a  ledge  upon  the  nasal 
surface  of  the  hard  palate,  thus  reverting  to 
the  objectionable  principle  adopted  previous 
to  the  time  of  Bourdet  ("On  the  Treatment 
of  Congenital  Cleft  Palate,"  by  Dr.  N.  W. 
Kingsley,  in  Trans.  Odont.  Soc,  vol.  v.,  p. 
195  ;  London,  1865). 
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extent.  Any  plug  kept  in  position  by 
tight-fitting  acts  in  the  same  manner. 
There  is  a  preparation  in  the  museum  of 
St.  Bartholomew's  Hospital  (ser.  I.,  No. 
232),  of  the  skull  of  a  person  who  lost  a 
portion  of  the  palate,  probably  by  syphi- 
lis, and  who  obtained  temporary  relief  by 
stuffing  the  oro-nasal  aperture  with  a 
large  cork,  gradually  adding  .to  the  size 
of  the  plug  to  meet  the  requirements  of 
the  ever-increasing  orifice,  till  the  whole 
of  the  hard  palate  had  disappeared,  the 
palatal  processes  of  the  ossa  palati  as  well 
as  those  of  the  maxillse  being  lost.  The 
progressive  absorption  under  this  contin- 
ually-advancing pressure  had  removed 
the  vomer,  the  inferior  turbinated  bones, 
and  the  nasal  wall  of  the  maxillary 
sinuses.  Such  a  specimen  is  an  eloquent 
commentary  on  this  reprehensible  plan  of 
treatment.  I  believe  in  no  instance  is  it 
necessary  to  gain  support  by  the  passage 
of  processes  of  any  kind  into  the  nasal 
cavity,  either  to  wedge  against  the  sides 
of  the  orifice,  or  to  rest  upon  the  nasal 
surface  of  the  palate. 

But  an  obturator  passing  over  the  per- 
foration is  not  negative  in  its  effect.  An 
orifice  which,  allowed  to  remain  open, 
may  continue  in  statu  quo,  or  contract  in 
a  degree  scarcely  appreciable,  will  often 
rapidly  diminish  in  size  when  the  passage 
of  air  and  fluid  between  the  oral  and 
nasal  cavities  is  prevented.  This  is  not 
generally  known  or  understood  ;  but  it  is 
,of  great  importance  in  treating  these 
cases.  The  obturator  should  be  applied 
as  early  as  possible — as  soon  as  the  dead 
bone  has  come  away,  and  while  the 
wound  is  in  a  state  of  granulating  activ- 
ity. It  is  surprising  how  the  granulations 
will  stretch  across  the  upper  surface  of 
the  obturator,  and  close  up  the  orifice ; 
and,  in  more  advanced  and  neglected 
cases,  the  same  condition  maybe  imitated 
to  some  extent  by  frequently  scarifying 
the  edges  of  the  perforation,  always  tak- 
ing care  immediately  to  restore  and  keep 
in  place  a  well-fitting  obturator.  Why 
the  removal  of  the  ill-ejects  of  a  perforate 
palate  (passage  of  air  and  fluid  from  nose 
to  mouth,  and  damaged  voice),  by  means 
of  mechanical  appliance,  should  lessen  or 
remove  its  cause,  is  not  very  apparent  :  it 
seems  a  curious  transposition  of  events — 
an  inverted  sequence :  perhaps  the  pro- 
tection afforded  by  the  plate  to  the  granu- 
lating edge  may  to  some  extent  account 
for  it :  it  is,  however,  true,  and  very  im- 
portant practically. 

Occasionally  a  portion  of  the  floor  of 
the  antrum  is  lost  by  necrosis  in  cases  of 
severe  "abscess"  of  that  sinus,  and  its 
cavity  becomes  common  with  that  of  the 
mouth,  by  an  aperture  of  variable  size. 
This  orifice  should  be  immediately  closed, 
or  rather  spanned  over,  by  a  plate  (upon 


which  substitutes  for  the  lost  teeth  may, 
or  may  not,  be  fixed),  and  the  result  will 
be,  in  many  instances,  the  development 
of  a  membranous  growth  supplying  the 
lost  bone,  completely  scarring  over  the 
wound,  and  forming  a  floor  to  the  sinus. 

The  exact  nature  and  arrangement  of 
the  artificial  appliances  we  are  consider- 
ing will  perhaps  be  best  elucidated  by  il- 
lustrative cases. 

The  accompanying  figure  (fig.  377) 
represents  the  upper  jaw  of  a  girl  who 
has  recently  lost  a  portion  of  the  hard 
palate  from  the  effects  of  inherited  syph- 

Fig.  377. 
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Perforation  of  hard  palate  by  syphilis. 

ilis.  This  cause  is,  I  believe,  unusual.  I 
have  not  seen  or  heard  of  another  case  in 
which  congenital  syphilis  has  had  such  a 
result.  The  patient  has  suffered  from 
characteristic  keratitis,  as  well  as  from 
other  symptoms  of  the  disease.  The  loss 
of  the  bone  was  attended  with  all  the 
customary  conditions  of  suppuration  and 
fetor,  and  after  it  came  away  a  hole  into 
the  nose  was  left,  as  depicted  in  the  wood- 
cut. The  patient's  power  of  speech  was 
seriously   affected,   and   food   and    drink 

Fig.  378. 


Obturator  for  the  same  case. 

passed  into  the  nose.  A  few  days  after 
the  bone  came  away,  I  took  a  model  of 
the  mouth,  and  an  obturator  plate  was 
made  as  represented  in  fig.  378.  The 
girl  being  an  hospital  patient,  the  metal 
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employed  was  "  dental  alloy,"  an  alloy  of 
silver  and  platinum,  being  less  costly  than 
gold.  Support  for  the  plate  was  obtained 
by  collars  passing  between  the  bicuspids 
and  first  molars  and  the  bicuspids  and 
canines. 

The  application  and  fixing  of  the  ob- 
turator immediately  restored  all  the  func- 
tions of  the  mouth :  food  was  occluded 
from  the  nose,  and  articulation  and  enun- 
ciation were  perfect. 

This  immediate  restoration  of  the  voice 
nearly  always,  I  believe,  occurs  when  ac- 
cidental perforations  of  the  palate  are  thus 
treated,  and  very  soon,  even  where  the 
soft  palate  is  involved  in  a  cleft  and  an 
artificial  velum  has  to  be  supplied.  But 
with  congenital  cases  it  is  very  different ; 
and  the  patient  has  in  them  to  commence 
a  new  oral  education. 

I  saw  this  case  again  about  three 
months  after  the  introduction  of  the 
obturator ;  the  hole  had  contracted  to 
less  than  half  its  original  size,  and  will 
probably  close  altogether. 

The  apparatus  needed  to  supply  the 
defects  of  cleft  palate  is  more  complicated, 
but  is  scarcely  less  satisfactory  in  its  ulti- 
mate results.  The  accompanying  figure 
(fig.  379)  represents  the  upper  jaw   of  a 

Fig.  379. 


Cleft-palate. 

young  gentleman,  now  ahout  seventeen 
years  of  age.  He  was  born  with  cleft 
palate  and  hare-lip.  The  latter  was  op- 
erated on  in  early  infancy  with  success  ; 
and  it  was  intended  that  the  cleft  in  the 
palate  should  ultimately  have  been  closed 
by  surgical  operation  ;  but  the  patient 
refused  to  submit  to  the  pain.  The  cleft 
is  complete  from  before   backwards,  pass- 


ing to  the  left  in  the  front  of  the  mouth, 
an  incisor  being  there  wanting,  as  is  fre- 
quently the  case. 

jSTo  difficulties  were  presented  in  adapt- 
ing a  hard  and  soft  palate  to  occlude  the 
cleft.  A  thin  rigid  gold  plate  was  fitted 
to  the  hard  palate,  and  support  was  ob- 
tained by  clasps  between  the  bicuspids 
and  the  teeth  on  either  side,  and  to  pre- 
vent the  dropping  of  the  hinder  part, 
which  is  frequently  troublesome,  fine  thin 
clasps  extend  round  the  back  molars. 
The  velum  palati  was  replaced  by  thin 
soft  vulcanized  caoutchouc,  which  I  always 
employ  for  this  purpose.  The  accompany- 
ing illustrations  (figs.  380,  381)  showing 
the  artificial  palate  as  seen  in  face  on  the 
oral  surface  and  in  profile,  render  any 
lengthened  description   unnecessary.     In 

adapting  a  soft  palate  it  is  necessary  that 
*  - 

Fig.   380. 


Artificial  palate  (from  below). 

the  movable  flap  should  be  kept  con- 
stantly in  apposition  with  the  pillars  of 
the  fauces  during  their  movements  in 
deglutition,  etc.,  and  this  is  effected  by 
means  of  an  elastic  spiral  cord  of  gold 
wire,  as  seen  in  the  profile  illustration. 
This  must  be  of  the  lightest  possible  char- 
acter, as  the  power  of  the  muscles  to 
move  the  flap  is  very  feeble.  The  same 
object  is  sometimes  effected  by  doubling 
the  thickness  of  the  caoutchouc  near  the 
hard  palate. 

When  a  soft  palate  is  first  introduced, 
it  often  produces  tickling  of  the  fauces 
and  retching  ;  and  it  answers  well  to  em- 
ploy a  very  small  flap  at  first,  and  gradu- 
ally increase  its  size  till  it  amply  replaces 
the  deficient  velum. 

When  the  flap  is  made  of  soft  caout- 
chouc it  becomes  sodden  in  time,  and  loses 
its  elasticity  ;  but  it  is  easily  replaced, 
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and  an  intelligent  patient  may  do  this  for 
himself.  To  obviate  this  objection,  Mr. 
Parkinson,1    who  has  had    much    expe- 


rience in  treating  these  cases,  employs  a 
thin  flap  of  vulcanite  ;  but  this  being  stiff 
can   hardly  apply   itself  so  closely  to  the 


Obturator  for  cleft  palate  (side  view). 


pillars  of  the  fauces  ;  still,  in  effect,   it  is 
said  to  answer  well. 

In  cases  where  large  portions  of  jaw 
are  lost  from  disease  or  accident,  admir- 
able restorations  may  be  made,  espe- 
cially by  means  of  vulcanite,  and  there 
is  scarcely  any  part  of  the  mechanist's 
art  which  tells  with  more  effect  on  the 
patient's  comfort.  It  is  scarcely  possible 
to  put  a  limit  to  the  variety  and  extent 
which  these  useful  apparatus  may  reach. 

[Apparatus  for  Congenital  Cleft 
Palate.2 

For  many  years  past  it  has  been  main- 
tained by  many  eminent  surgeons  in  both 
hemispheres  that  the  operation  of  Staphy- 
lorrhaphy, while  it  might  be  a  perfect  sur- 
gical success,  does  not  benefit  the  patient  ; 
that  however  skilfully  performed,  there 
can  be  no  certain  expectation  of  improve- 
ment in  speech,  and  therefore  many  of 
those  who  have  achieved  its  best  results 
have  abandoned  it  altogether. 

This  abandonment  of  a  method  of  treat- 
ing congenital  cleft  palate,  which  appears 
to  every  one  on  the  first  observation  as 
the  most  natural  solution  of  the  difficulty, 
has  come  partly  from  the  discouraging  re- 
sults, and  partly  from  the  superiority  of 
mechanism  in  the  treatment  of  like  cases. 

When  the  anatomy  and  physiology  of 
the  velum  paldti  as  an  organ  of  speech  are 
studied  in  connection  with  the  philoso- 
phy of  articulate  speech,  it  will  be  readily 
understood  why  the  benefits  from  an  ope- 
ration are  almost  hopeless  in  every  case, 
and  why  in  a  like  number  of  cases  the  in- 
troduction of  an  artificial  velum  or  an 
obturator  may  supply  the  functions  of  the 
lost  organ. 

Perfection  of  speech  depends  upon  the 
management  of  the  voice,  not  so  much 
by  the  larynx  or  vocal  chords,  as  by  the 
organs   with  which   the   voice   comes   in 

1  "  On  the  Adaptation  of  Artificial  Palates," 
Lancet,  vol.  i.,  1867,  p.  41. 

2  Prepared  by  Norman  W.  Kingsley,  M.D., 
D.D.S.,  late  Prof,  of  Dental  Art  and  Mechan- 
ism, New  York  College  of  Dentistry. 


contact  after  it  leaves  the  glottis.  The 
integrity  of  the  pharynx  and  of  the  velum 
palati,  both  anatomically  and  physiologi- 
cally, are  essential  to  this  result.  For  the 
perfect  enunciation  of  certain  sounds  the 
muscular  pharyngeal  wall  must  contract 
and  advance,  at  the  same  time  that  the 
palate  is  drawn  backward  and  upward 
to  meet  it.  With  this  perfect  conjunction 
all  the  voice  is  then  directed  through  the 
mouth,  to  be  manipulated  by  the  tongue, 
teeth,  lips,  etc.  Perfect  articulate  speech 
is  the  arbitrary  association  of  certain 
sounds  with  certain  ideas,  and  all  sounds 
produced  by  the  normal  action  of  any  or 
all  organs  of  the  nasal  and  oral  cavities 
•  enter  into  speech  with  some  branch  of  the 
human  family.  All  languages  require 
not  only  that  the  nasal  cavity  must  be 
completely  shut  off  for  some  of  the  sounds 
as  above  described,  but  for  the  perfect 
enunciation  of  others  the  passage  must 
be  left  open  for  the  escape  of  a  portion 
of  the  voice  through  the  nasal  cavity. 
This  regulation  of  the  direction  and  flow 
of  the  vocal  current  is  still  further  modi- 
fied by  the  palate  and  pharynx,  by  dimin- 
ishing or  increasing  the  nasal  current  in 
the  production  of  some  sounds. 

With  the  loss  of  any  portion  of  the 
palate,  whether  congenital  or  acquired, 
sufficient  to  make  a  permanent  communi- 
cation between  the  buccal  and  nasal  cavi- 
ties the  perfect  articulation  of  any  spoken 
language  is  impossible. 

In  the  English  language,  spoken  with  a 
defective  palate,  the  sound  of  D  approxi- 
mates to  the  sound  of  jST,  that  of  B  to  M  ; 
K  and  G-  become  impossible,  except  un- 
der very  peculiar  conditions  ;  and  S,  T, 
and  Ch  become  difficult  and  sometimes 
impossible.  Besides,  the  resonating  tone- 
character  of  both  buccal  and  nasal  cavi- 
ties becomes  entirely  changed  by  their 
partial  or  complete  union,  or  by  the  change 
in  their  form  and  dimensions. 

Prom  these  various  causes  the  speech 
of  people  so  afflicted  becomes  altered  in 
tone,  indistinct  in  its  enunciation,  want- 
ing in  many  of  its  sounds,  difficult  and 
sometimes  impossible  to  understand,  and 
altogether  disagreeable. 
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The  only  evil  arising  from  congenital 
cleft  palate  which  demands  the  interfer- 
ence of  science  and  art  is  this  impairment 
of  speech. 

The  operation  of  staphylorrhaphy  has 
been  a  failure  and  must  always  be  a  fail- 
ure, because — the  defect  being  of  con- 
genital origin — there  is  an  absolute  want 
of  tissue,  nor  can  tissue  be  created  to  fill 
the  gap.  The  fissure  can  be  bridged  over, 
the  edges  can  be  brought  together  and 
united,  as  has  been  done  repeatedly,  clear 
down  to  and  including  the  bifurcated 
uvula,  but  in  every  such  instance  the 
newly-formed  palate,  while  deficient  in 
muscular  activity,  was  deficient  also  in 
length,  and  no  possible  effort  on  the  part 
of  the  patient  could  enable  him  to  form  a 
conjunction  with  the  pharyngeal  wall  and 
thus  produce  perfect  articulate  speech. 
The  restoration  of  speech  to  a  person 
who  has  once  possessed  that  faculty  and 
lost  it  through  a  destruction  of  the  pal- 
ate, is  comparatively  easy  ;  but  to  confer 
the  faculty  of  perfect  speech  with  an  arti- 
ficial organ,  upon  one  who  has  been  af- 
flicted from  birth  with  the  absence  of  the 
natural  organ,  and  has  grown  to  maturity 
without  the  ability  of  distinct  utterance, 
is  a  much  more  difficult  problem.  In  ac- 
quired lesions  even  crude  appliances, 
made  without  much  skill  or  accuracy,  are 
often  very  beneficial,  while  in  congenital 
cases  the  full  resources  of  science  and  the 
nicest  adaptations  of  art  are  needed  to 
accomplish  the  desired  result. 

The  partial  destruction  of  any  organ  of 
speech  may  occur  after  the  acquirement 
of  speech,  and  nature  makes  an  extraor- 
dinary effort  to  overcome  the  difficulty  by 
a  new  use  and  activity  of  other  organs 
which  in  a  measure  supply  the  deficiency. 
Thus,  the  total  loss  of  speech  would  fol- 
low the  destruction  of  the  hard  palate,  but 
an  instant  restoration  would  result  upon 
the  introduction  of  an  obturator. 

But  in  a  congenital  case  the  faculty  of 
perfect  speech  must  be  acquired  by  prac- 
tice, even  after  the  introduction  of  the 
most  skilfully  constructed  and  scientific 
appliance.  In  a  description  of  the  treat- 
ment of  the  secases,  the  two  classes  and  the 
different  conditions  above  referred  to  must 
be  kept  distinctly  in  the  reader's  mind. 

All  apparatus  adapted  to  the  roof  of 
the  mouth,  whether  forward  or  back,  to 
the  hard  or  soft  palate,  .may  properly 
be  designated  as  artificial  palates;  but 
as  such  instruments  may  be  divided  into 
two  distinct  classes,  operated  upon  dif- 
ferent principles,  and  applied  in  the  main 
to  entirely  different  cases,  without  the 
possibility  of  interchange  of  principle, 
I  therefore  denominate  the  one  an  obtu- 
rator, and  the  other  an  artificial  velum. 
An  obturator,  according  to  this  distinc- 
tion, is  a  stopper,  plug,  or  cover,  hard, 


non-elastic,  and  stationary,  fitted  to  an 
opening  with  a  well-defined  border  or  out- 
line, and  shutting  off  the  passage. 

Such  instruments  are  of  nearly  univer- 
sal application  to  perforations  of  the  hard 
or  soft  palate  resulting  from  accident  or 
disease,  but  they  are  rarely  applicable 
to  a  congenital  fissure  of  the  velum. 
An  artificial  velum  is  not  a  stationary 
stopper,  but  an  elastic  movable  valve, 
under  the  control  of  the  surrounding  and 
adjacent  muscles,  closing  or  opening  the 
passages  at  will,  and  is  applicable  especi- 
ally to  congenital  fissures ;  occasionally 
where  the  soft  palate  has  been  destroyed, 
but  never  to  perforations  of  either  the 
hard  or  soft  palate. 

The  principles  involved  in  the  introduc- 
tion of  an  artificial  velum  are  directly  op- 
posed to  the  practice  of  staphylorraphy. 

In  the  surgical  operation  the  tensor, 
levator,  and  other  muscles  are  divided  so 
that  the  edges  of  the  fissure  may  be  re- 
laxed and  brought  into  contact.  This 
division  of  the  muscles  weakens  or  de- 
stroys their  power  of  action,  and  the  re- 
sult after  a  closure  of  the  fissure  is  effected 
is  a  rigid,  tense,  and  dormant  septum  in 
place  of  a  muscular  and  active  valve  or 
palate. 

In  the  normal  condition  of  cleft  palate 
the  levatores  %>a\ati  are  very  active  and  the 
edges  of  the  fissure  are  constantly  drawn 
backward  and  upward  by  their  movement. 

In  the  introduction  of  an  artificial 
velum  this  activity  is  not  interfered  with, 
but  is  made  available  by  so  constructing 
the  apparatus  that  it  shall  embrace  the 
sides  of  the  fissure  and  thus  be  moved  up 
and  down  by  the  levatores. 

It  Avas  the  recognition  of  these  princi- 
ples, more  than  twenty  years  ago,  which 
induced  the  writer  to  experiment  upon 
such  cases,  and  in  the  beginning  of  1860 
he  introduced  such  an  appliance  in  a  case 
of  excessive  deformity,  which  enabled  the 
wearer  to  articulate  every  sound  of  the 
English  language  correctly  and  distinctly. 


Artificial  Vela  for  Congenital  Fissure  of 
the  Palate. 

Fig.  382  represents  the  model  of  an 
upper  jaw  with  a  fissure  of  the  soft  palate 
only. 

Fig.  383  showrs  the  apparatus  applied  to 
it.  Letters  A  c  show  the  artificial  velum, 
which  is  also  represented  by  the  dotted 
line  in  fig.  382.  Letter  B  shows  a  gold 
plate  which  crosses  the  roof  of  the  mouth, 
is  attached  to  the  natural  teeth,  and 
which  supports  the  velum  in  situ — without 
this  attachment  it  would  slip  down  the 
throat.  The  velum  is  made  of  soft  elastic 
vulcanized  rubber,  especially  prepared  to 
insure  purity  and  durability.    The  portion 
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marked  A  bridges  across  the  inferior  or 
lingual  side  of  the  fissure,  while  the 
broader  and  posterior  flap  marked  C 
bridges  the  fissure   on  the  naso-pharyn- 

Fig.  382. 

m 


geal  side.  When  in  use  the  sides  of  the 
fissure,  together  with  the  bifurcated  uvula, 
occupy  the  separation  between  the  lam- 
ina} A  and  c,  and  provision  is  thus  made 

Fig.  383. 


Cast  of  a  case  of  cleft  palate. 

for  the  contraction  of  the  fissure  or  the 
approach  of  its  sides,  as  in  swallowing. 
The  posterior  flap  c,  being  broad  as  well 
as  elastic,  is  carried  upward  and  back- 
ward by  the  levatores  palati,  and  when  of  [  drawing  (fi 

Fig.  384. 


Obturator  -with  artificial  velum. 

the  proper  length  and  adaptation,  contact 
with  the  pharyngeal  wall  can  be  effected. 
By  this  means  the  action  and  function  of 
the  natural  velum  can  be  simulated.  This 
383)  represents  an  appliance 


Cast  of  a  case  of  fissured  velum. 


which  was  adapted  to  a  young  man  then  |  large  audiences,  and  whose  speech  is  so 
about  17  years  of  age,  who  is  now  taking  j  free  from  every  trace  of  a  defect  that  no 
part  in  public  life," frequently  addressing    one  suspects  his  deformity.   Fig.  384  repre- 
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scnts  a  model  of  a  fissured  velum  which 
was  complicated  with  fissure  of  the  hard 
palate,  the  alveolar  process,  and  hare-lip. 


The  apparatus  for  this  case  was  adapted 
upon  the  same  principle  as  the  other, 
and   is   shown  in   fi»-.  385.      The  fissure 


Fi-.  385. 


Apparatus  for  fissured  velum. 


in  the  roof  is  here  filled  by  the  plate  to 
which  the  velum  is  attached.     Two  ar- 
tificial teeth  are  also  upon  the  plate. 
Pig.  3S6  shows  the  model  of  a  case  in 

Fkc.  386. 


which  a  successful  operation  upon  the 
palate  had  been  performed  when  the  pa- 
tient was  sixteen  years  of  age. 

The  hole  in  the  hard  palate  left  after 

Fig.  387. 


Cast  of  a  fissure  of  the  hard  palate. 

the  operation,  was  bridged  over  with  an 
obturator.  For  ten  j-ears  the  patient 
vainly  tried  to  improve  her  speech,  and 
then  came  to  me  for  relief.  Here  was  an 
excellent  illustration  of  the  uselessness 
of  staphylorrhaphy. 

The  surgical  operation  upon  the  palate 
wras  a  complete  success,  but  speech  was  in 
no  wise  improved. 

The  apparatus  shown  in  fiir.  388  was 
made  and  adjusted.      The  principle  in- 


Obturator  applied. 

volved  was  simply  an  extension  of  the 
natural  palate  to  enahle  it  to  meet  the 
pharyngeal  wall.  The  extension  marked 
C  was  introduced  by  passing  it  into  the 
opening  in  the  hard  palate  and  extended 
beyond  it  as  shown  in  fig.  388.  This  ex- 
tension was  sufficient  to  shut  off  the  es- 
cape of  sound  and  enable  the  patient  to 
improve  her  articulation.  In  two  other 
cases  which  have  come  to  me  whei'e  the 
entire  fissure  was  closed  by  surgery  with- 
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Fig.  388. 


Obturator  with  artificial  velum. 


out  benefit  after  a  number  of  j-ears'  trial. 
I  have  cut  an  opening  through  the  palate 
at  about  its  junction  with  the  palate  hone, 
and  have  thus  introduced  an  artificial 
velum  similar  to  the  last  one  described, 
and  with  most  encouraging  results. 


Obturators  for  Congenital  Cleft  Palate. 

The  appliances  thus  far  described  have 
been  based  upon  the  principle  that  the 
best  results  are  obtainable  only  by  cop}'- 
ing  and  imitating  as  far  as  possible  the 
form  and  movements  of  the  absent  organ. 

A  very  different  principle  has  been  fol- 
lowed in  some  instances  with  marked  suc- 
cess. 

The  idea  that  the  best  results  can  be  ob- 
tained by  an  imitation  of  the  movements 
of  the  natural  organ  is  based  upon  sound 
philosophy,  but  it  does  not  take  into  ac- 
count the  physiological  fact  that  often  we 

Fig.  389, 


find  that  loss  of  muscular  power  or  par- 
tial loss  of  organs  does  not  always  neces- 
sarily destroy  function ;  another  set  of 
muscles  may  be  educated  or  trained  to 
new  uses  and  produce  similar  if  not  ex- 
actly the  same  results. 

The  success  of  an  artificial  velum  de- 
pends upon  both  the  action  of  the  leva- 
tores  palati  and  the  constrictores  pharyn- 
gis. 

In  1867  Dr.  William  Suersen,  a  German 
dentist,  described  an  obturator  for  con- 
genital cleft  palate,  the  success  of  which 
depended  entirely  upon  the  activity  and 
control  of  the  pharyngeal  muscles.  It 
was  so  constructed  that  when  the  pharynx 
was  in  repose,  there  was  ample  room  be- 
hind the  obturator  for  the  passage  of  nasal 
sounds  ;  but  when  the  nasal  passage  was 
to  be  shut  off  it  was  to  be  accomplished 
by  the  contraction  of  the  pharyngeal  wall 
into  close  contact  with  the  posterior  end 
of  the  obturator. 

Fig.  390. 


Obturator  for  fissured  velum  (side  view 


Experience  has  proven  that  this  was 
not  an  unfounded  expectation,  and  that 
in  some  instances  quite  perfect  results 
have  been  obtained. 

The  accompanying  figures,  389  and  390, 
show  two  views  of  such  an  instrument 
which  the  writer  substituted  for  an  arti- 
ficial velum  for  one  of  his  own  patients, 
and  with  complete  success  ;  but  it  was  in 
a  case  where  the  patient  had  learned  first 


Obturator  for  fissured  velum  (lower  surface). 


to  articulate  distinctly  with  the  artificial 
velum.  The  case  became  analogous  then, 
to  that  of  one  who,  possessing  perfect  na- 
tural organs  of  speech  and  speaking  well, 
suddenly  loses  that  faculty  by  some  ac- 
quired lesion  of  the  palate  (syphilis  for 
example).  The  introduction  of  the  most 
simple  obturator  then  immediately  re- 
stores the  faculty  of  speech,  while  the 
obturator  applied  first  to  the    congenital 
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cases,  rarely  enables  the  wearer  to  learn 
to  speak  perfectly. 

The  peculiarity  and  effectiveness  of  the 
Siiersen  obturator,  as  shown  in  figs.  389 
and  390,  lies  in  the  bulb  which  is  formed 
to  fill  the  chamber  of  the  pharynx  when 
that  organ  is  constricted  ;  and  of  all  ob- 
turators ever  constructed  for  congenital 
fissures,  this  is  the  only  one  which  pos- 
sesses any  scientific  or  practical  value. 


Results  of  the  use  of  Artificial  Palates. 

Much  misapprehension  exists  in  rela- 
tion to  the  benefit  derived  from  the  intro- 
duction of  an  artificial  palate  by  those 
who  have  but  a  partial  knowledge  of  the 
subject. 

Exaggerated  statements  are  not  unfre- 
quently  made  by  interested  persons  of  the 
marked  improvement  in  speech  following 
immediately  upon  the  introduction  of 
such  an  apparatus.  In  the  nature  of 
things  there  is  no  ground  for  such  an  ex- 
pectation. In  an  experience  with  such 
cases,  probably  larger  than  that  of  any 
other  practitioner,  and  covering  a  period 
of  over  twenty  years,  the  writer  has  never 
seen  an  instance  of  marked  immediate 
improvement  in  a  congenital  case  from 
voluntary  effort.1  Articulate  speech  is 
not  a  natural  function,  but  a  mechanical 
one,  which  must  be  acquired  by  imita- 


tion and  practice  ;  and  all  analogy  shows 
the  difficulty  which  any  one  arriving  at 
years  of  maturity  finds  in  breaking  up 
bad  habits  of  speech  and  forming  new 
ones,  or  in  acquiring  perfectly  a  foreign 
language. 

With  the  most  perfect  artificial  organ 
possible,  the  wearer  must  learn  to  make 
the  theretofore  defective  sounds  properly, 
and  then  apply  the  acquirements  to  his 
continuous  speech.  He  will  derive  much 
benefit  from  one  skilled  in  teaching  artic- 
ulation, or  from  any  person  who  will  in- 
telligently criticize  his  efforts.  Under 
such  training  a  single  hour  has  in  some 
cases  developed  marvellous  results. 

Without  practice  and  perseverance,  ex- 
pectations of  improvement  are  groundless. 
With  such  application  and  determination 
there  are  now  many  such  people  who  are 
speaking  so  perfectly  that  an  artificial  or- 
gan is  never  suspected. 

From  the  above  it  will  readily  be  in- 
ferred that  cases  treated  early  in  life  are 
more  promising  than  those  of  adults  or 
advanced  years.  Probably  the  best  age, 
all  things  considered,  is  from  twelve  to 
fifteen ;  but  at  whatever  age,  no  hope  of 
benefit  can  be  legitimately  expected  from 
an  instrument  introduced  b}r  one  with  no 
knowledge  of  the  mechanism  of  speech, 
without  experience,  and  without  a  recog- 
nition of  the  peculiarities  of  each  case 
which  may  require  special  apparatus.] 
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Abdominal  Abscesses. 

Abscess  originating  in  the  substance  of 
the  anterior  abdominal  wall,  or  in  the 
sub-peritoneal  cellular  tissue,  in  the  re- 
gion of  the  loins,  or  pelvis, .  and  totally 
unconnected  with  disease  of  bone,  or  with 
ulceration  of  the  bowels,  is  not  a  very 
common  occurrence  ;  but  as  we  occasion- 
ally meet  with  such  a  case,  it  is  requisite 
to  allude  to  its  peculiarities  and  treat- 
ment. 

[}  The  reader  must  not  lose  sight  of  the 
contrast  already  alluded  to,  in  this  respect, 
between  congenital  and  acquired  lesions.] 


An  abscess  confined  to  the  substance  of 
the  muscular  parietes  is  most  frequently 
the  result  of  a  bruise,  and  may  be  treated 
as  abscess  in  any  other  position.  [Erich- 
sen  advises  that  "these  abscesses  should 
be  opened  early,  lest  they  burst  into  the 
peritoneal  cavity,  and  occasion  fatal  in- 
flammation."] But  one  commencing  in 
the  cellular  tissue  of  the  loin,  or  iliac 
region,  is  generally  obscure  in  the  com- 
mencement ;  frequently  produces  much 
constitutional  disturbance  in  its  progress; 
and  is  very  often  fatal  in  its  results.  Ab- 
scesses occurring  in  these  situations  are 
sometimes  slow  in  formation ;  but  in 
other  instances  form  with  great  rapidity, 
and  acquire  a  large  size  within  two  or 
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three  weeks.  According  to  the  rapidity 
of  their  progress  will  be  the  acuteness  of 
the  symptoms  which  accompany  them. 
They  are  as  frequently  seen  in  children  as 
in  adults.  Without  careful  examination, 
they  may  be  readily  mistaken  for  psoas 
abscess  dependent  on  diseased  vertebra?, 
or  for  some  kind  of  tumor  growing  in 
the  cavity  of  the  abdomen.  In  children, 
from  the  resistance  of  the  abdominal  and 
psoas  muscles,  and  the  drawing  up  of  the 
thigh  on  the  belly,  disease  of  the  hip- 
joint  might  be  suspected,  if  the  conditions 
be  not  particularly  examined  into. 

A  very  sickly  child  was  admitted  into  the 
Hospital  for  Sick  Children,  under  the  care  of 
Sir  W.  Jenner,  with  a  large  prominent  round- 
ish swelling  on  the  left  side,  between  the  re- 
gion of  the  kidney  and  Poupart's  ligament. 
There  was  very  little  indication  of  pus,  or 
fluid,  in  the  swelling ;  its  shape  and  consist- 
ence conveyed  the  impression  that  it  might 
he  a  malignant  growth.  As  some  doubt  ex- 
isted as  to  its  character,  a  fine  trocar  was 
passed  into  it  by  the  writer,  and  some  thick 
pus  immediately  escaped  through  the  canula. 
A  small  opening  was  then  made  through  the 
parietes  into  the  abscess,  and  allowed  the 
free  escape  of  pus.  The  child  very  shortly 
recovered. — A  child  was  admitted  into  St. 
George's  Hospital,  with  much  swelling  and 
great  tenderness  about  the  left  iliac  fossa  ; 
the  thigh  was  bent  on  the  body,  and  kept 
drawn  up  ;  any  attempt  to  extend  it  was 
attended  by  great  pain ;  so  much  so,  that 
it  was  impossible,  on  account  of  the  strug- 
gling and  crying  of  the  child,  to  make  out 
the  extent  or  the  seat  of  the  mischief. 
Chloroform  was  therefore  administered ; 
under  its  influence  the  thigh  was  readily 
extended,  and  the  mischief  found  to  be  con- 
fined to  the  iliac  fossa.  Here  was  a  swelling 
of  some  extent,  and  all  the  tissues  over  it 
thickened  and  hardened  ;  the  skin  was  darker 
colored  and  more  red  than  natural.  Though 
fluctuation  could  not  be  detected,  a  small  in- 
cision was  made  over  the  most  prominent 
point,  and  cautiously  extended  to  some  depth ; 
but,  as  no  pus  escaped,  exploration  was  not 
carried  farther,  and  a  poultice  was  ordered  to 
be  applied.  On  the  second  day,  a  sudden 
flow  of  pus  took  place  through  the  wound  ; 
relief  to  all  the  urgent  symptoms  followed  ; 
and  the  child  recovered  shortly. 

Acute  and  large  abscesses  occur  in  the 
sub-peritoneal  cellular  tissue  about  the 
region  of  the  ovaries  after  the  period  of 
childbirth.  For  an  account  of  them,  and 
their  treatment,  we  must  refer  the  reader 
to  Vol.  I.,  p.  341. 

Abscess  in  the  abdominal  region  is 
often  connected  with  an  artificial  aperture 
in  the  alimentary  canal,  either  stomach 
or  intestine.  Such  an  abscess  may  arise 
from  perforation  of  the  bowel,  the  result 
of  simple  ulceration  ;  or  the  lodgment  of 
any  foreign  body  in  the  intestine  ;  often 
from  ulceration,  set  up  in  the  gall-bladder 


by  a  gall-stone  ;  or  from  stricture  of  the 
intestine  ;  and  most  frequently  from  some 
cancerous  disease  of  the  alimentary  tube. 

When  such  an  abscess  occurs,  its  con- 
tents will  generally  consist  of  pus  and 
feces  mixed  together ;  but  occasionally 
the  opening  in  the  bowel  has  been  so 
small,  that  very  little  of  its  contents  have 
escaped;  sufficient,  however,  to  set  up  the 
secondary  mischief.  When  the  abscess  is 
opened,  the  escape  of  mere  pus  alone  does 
not  justify  an  opinion  that  the  bowel  nei- 
ther is,  nor  has  been,  implicated.  It  will 
happen  occasionally,  some  days  after 
clear  pus  has  been  discharged  from  the 
opening,  that  feculent  matter  is  observed 
for  the  first  time  to  be  coming  away  with 
the  discharge.  As  the  walls  of  the  ab- 
scess contract,  they  probably  have  dis- 
turbed the  former  attachments  of  the  in- 
testine, and  thus  facilitated  the  renewal 
of  an  escape  of  its  contents. 

Abscesses  connected  with  the  bowel 
cannot  be  said  to  follow  any  definite  rule, 
either  as  to  symptoms,  rate  of  progress, 
or  termination.  They  may  be  obscure  in 
their  commencement,  and  in  their  pro- 
gress, or  marked  by  violent  pain  ;  while 
the  medical  attendant  may  be  daily 
watching  for  an  opportunity  to  give  exit 
to  pus  at  some  favorable  point,  the  swell- 
ing may  suddenly  subside,  and  disappear 
by  evacuating  the  contents,  through  some 
fresh  opening,  into  the  bowel,  the  pus 
being  discharged  per  anum. 

When  of  an  acute  character,  the  symp- 
toms of  a  "fecal  abscess"  are  very 
marked.  Sudden  pain  is  referred  to  the 
part  affected,  often  of  a  very  severe  char- 
acter ;  constipation  often  anticipates  the 
attack,  or  accompanies  it.  The  pulse 
and  tongue  sympathize  early  in  the  mis- 
chief; the  former  becomes  rapid  ;  the  lat- 
ter loaded  and  creamy,  and  soon  dry  and 
brown.  There  is  often  great  anxiety  and 
restlessness  ;  much  thirst,  and  a  hot  dry 
skin.  There  is  very  frequently,  early  in 
the  attack,  distinct  fulness  of  the  part 
implicated  ;  and,  in  addition  to  extreme 
tenderness  and  an  intolerance  of  pressure, 
general  indications  of  diffused  peritoneal 
iniiammation.  The  most  frequent  seat 
of  such  abscesses  is  the  region  of  the  ileo- 
cecal valve — the  right  iliac  fossa ;  but 
they  may  occur  in  any  part  of  the  abdo- 
men. 

Sometimes  the  formation  of  pus  is  so  rapid, 
and  the  mischief  in  the  peritoneal  cavity  is 
so  general,  that  the  patient  dies  within  a  few 

days  of  the  first  symptom  of  pain.     Mr. , 

late  House-Surgeon  of  St.  George's  Hospital, 
while  walking  in  Hyde  Park,  was  suddenly 
seized  with  excruciating  pain  about  the  right 
iliac  fossa.  Though  but  a  very  short  distance 
from  his  lodgings,  he  was  obliged  to  be  car- 
ried home.  When  seen  by  the  author  in  the 
evening,  there  was  intense  pain  in  the  right 
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iliac  region,  with  a  certain  amount  of  fulness, 
and  great  tenderness  on  pressure.  The  skin 
was  hot  ;  the  pulse  rapid  ;  and  there  was 
great  anxiety  of  countenance.  The  symp- 
toms were  in  no  way  relieved  by  the  treat- 
ment prescribed  in  consultation  with  the  late 
Dr.  Bright.  The  case  proved  fatal  in  a  few 
days.  On  examination  after  death,  a  large 
abscess  was  found  to  occupy  the  right  iliac 
fossa  ;  the  boundaries  were  formed  by  adhe- 
sions of  the  intestines  and  the  parietal  peri- 
toneum. The  contents  were  pus  and  feces. 
The  appendix  caeci  was  found  ulcerated 
through  at  its  extremity.  No  solid  substance 
could  be  found  to  account  for  the  ulceration 
by  its  pressure  or  in  any  other  way. 

It  is  desirable  to  note  that  when  ab- 
scess is  the  result  of  an  ulcer  perforating 
the  wall  of  the  caecum,  much  will  depend 
on  the  exact  seat  of  that  ulcer;  viz., 
whether  it  be  in  the  part  covered  by  peri- 
toneum, or  on  the  posterior  surface  where 
the  intestinal  wall  is  in  contact  with  cel- 
lular tissue.  In  the  former  instance, 
such  an  abscess  is  frequently  rapidly  fatal 
from  the  immediate  effects  of  acute  peri- 
tonitis :  or  adhesions  of  the  opposed  peri- 
toneal surfaces  may  have  occurred  prior 
to  the  perforation,  and  the  abscess  be- 
come limited  by  such  adhesions,  and  after 
a  time  present  externally;  the  patient 
then  has  more  chance  of  recovery  after 
the  evacuation  of  the  pus.  In  the  other 
instance,  in  which  an  abscess  is  the  result 
of  perforation  of  the  posterior  wall  of  the 
intestine,  and  the  escape  of  fecal  matter 
into  the  cellular  tissue,  the  abscess  is  less 
apt  to  be  limited  ;  and  matter  often  bur- 
rows in  a  variety  of  directions. 

A  woman,  lately  admitted  to  St.  George's 
Hospital  under  the  author's  care,  had  exten- 
sive suppuration  and  numerous  sinuses  with 
various  openings  in  the  right  groin  and  on 
the  outer  surface  of  the  rigbt  ilium.  These 
were  freely  laid  open,  but  she  gradually  sank 
exhausted.  On  examination  after  death,  a 
circular  smooth-edged  small  opening  was 
found  in  the  wall  of  the  posterior  surface  of 
the  caecum,  communicating  with  a  large  ab- 
scess in  the  right  iliac  fossa,  and  with  nume- 
rous sinuses  running  in  various  directions. 
The  ulceration  appeared  to  be  due  to  an  at- 
tack of  fever. 

Occasionally  an  abscess  in  this  neigh- 
borhood is  much  more  tardy  in  its  pro- 
gress ;  and  although  matter  continues  to 
collect,  the  patient,  having  passed  over 
the  first  acute  stage  of  the  attack,  may 
soon  improve  in  health  and  appetite  ;  the 
general  tenderness  of  the  abdomen,  or 
distension  of  the  bowels — should  either 
have  existed — commences  to  subside  ;  and 
a  local  swelling  remains  in  some  portion 
of  the  abdomen,  marked  by  external  ful- 
ness, and  often  by  a  well-defined  sur- 
rounding wall.    The  skin  over  this  part 


becomes  more  red  and  shining  than  that 
of  the  immediate  neighboring  surface ; 
then  darkens  in  color,  and  becomes  thin- 
ner at  one  or  more  spots  ;  and  either  ul- 
cerates or  is  punctured,  when  pus  readily 
escapes. 

It  is  a  safe  and  very  judicious  proceed- 
ing to  open  such  an  abscess,  as  soon  as  it 
may  be  suspected  to  have  formed,  and  to 
be  within  reach  of  the  knife.  If  the  in- 
cision be  delayed  until  matter  makes  its 
approach  towards  the  surface,  it  will  gen- 
erally happen,  during  this  process  towards 
self-liberation,  that  the  pus  works  its  way 
in  several  directions  ;  it  has  been  so  long 
kept  back  by  the  resisting  action  of  the 
abdominal  muscles  and  fascia?,  that  it 
has  burrowed  wide  and  deep  :  so  when 
the  external  opening  has  been  long  post- 
poned, by  nature  or  the  surgeon,  we  find, 
in  addition  to  the  suppurating  cavity  in 
the  iliac  region,  that  the  abscess  has 
passed  under  Poupart's  ligament  and 
among  the  adductor  muscles  of  the  thigh, 
or  deep  into  the  pelvis,  and  may  present 
itself  in  the  perineum,  or  has  even  opened 
into  the  rectum  or  vagina.  We  can  never 
define  what  bed  these  abscesses  may  form 
for  themselves,  or  how,  when,  or  where 
they  will  discharge  their  contents.  If  one 
be  opened  late  in  the  progress  of  the  case, 
long  sinuses  will  often  be  found,  which 
lead  from  the  opening  in  the  abdominal 
wall  to  the  surrounding  parts,  and  thus 
render  the  ready  escape  of  matter  difficult. 
Under  such  circumstances,  after  a  time, 
other  collections  of  matter  point,  either 
in  the  groin,  in  the  thigh,  or  about  the 
ischiatic  rami.  Many  a  patient  will, 
however,  sink  soon  after  the  opening  of  a 
fecal  abscess  :  not  only  has  he  to  contend 
against  the  effects  of  profuse  discharge, 
but  he  has  also  the  extra  evil  of  a  too 
ready  and  early  escape  of  intestinal  con- 
tents from  the  opening  in  the  bowel. 

Notwithstanding  the  severity  of  such 
cases  in  their  general  aspect,  and  the  fre- 
quently fatal  results  they  entail,  we  occa- 
sionally find  a  patient  gradually  recover, 
as  it  were,  from  a  bed  of  death,  and  after 
he  has  endured  the  opening  of  a  great 
number  of  consecutive  abscesses ;  the 
sinuses  slowly  contract  ;  the  discharge 
diminishes  by  degrees,  and  ultimately 
ceases  ;  and  the  orifices  of  the  abscesses 
cicatrize  one  by  one.  The  patient  how- 
ever, recovers  with  a  crippled  limb,  as  a 
general  rule.  The  suppurative  action  usu- 
ally implicates  the  psoas  and  iliacus  so 
much,  and  often  the  adductor  muscles, 
that  the  movements  of  the  thigh  are  sub- 
sequently restricted,  nor  can  the  limb  be 
extended  to  its  natural  limit. 

The  general  treatment  of  this  class  of 
cases  is  not  to  be  laid  down  as  simple, 
nor  conveyed  in  a  few  words.  It  de- 
pends entirely  on  the  course  of  the  case. 
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In  the  early  stage,  i.  e.,  of  pain,  consti- 
pation, and  fever,  constitutional  measures 
and  local  treatment  must  be  combined. 
Opium  internally,  and  hot  fomentations, 
perhaps  leeches,  externally,  are  usually 
most  beneficial  at  first.  Opium  may  be 
given  in  full  doses,  and  often  repeated. 
It  may  be  requisite  to  combine  small 
doses  of  calomel  with  it.  Purgatives,  as 
a  rule,  should  be  strictly  avoided.  Under 
the  influence  of  opium  alone,  or  combined 
with  calomel,  the  bowels  will  act  as  early 
as  their  condition  will  permit ;  and  quite 
soon  enough  to  answer  nature's  purpose, 
if  they  will  act  at  all,  without  the  aid  of 
purgatives. 

When  the  patient  survives  the  shock 
of  the  attack  of  inflammation,  so  soon 
as  matter  is  suspected,  the  part  should 
be  explored,  and,  if  possible,  the  pus 
let  free.  Under  the  influence  of  chloro- 
form [or  ether]  alone,  can  a  satisfactory 
examination  be  made,  in  a  case  such  as 
we  are  now  considering,  and  we  would, 
under  all  conditions  which  indicate,  though 
they  do  not  absolutely  prove,  the  presence 
of  pus,  urge  the  use  of  chloroform,  that  a 
thorough  examination  may  be  instituted, 
and  exploration  made  if  deemed  advi- 
sable. 

Great  attention  and  care  in  treatment 
is  necessary,  as  soon  as  the  pus  has  an  out- 
let. Strict  cleanliness  is  requisite,  to  pre- 
vent excoriation  from  the  discharge,  and 
also  to  avoid  bed-sores.  As  the  discharge 
is  often  extremely  offensive,  the  chamber 
becomes  insufferable,  if  not  constantly 
and  carefully  ventilated.  A  free  use  of 
disinfectants  is  requisite  in  the  room,  as 
well  as  in  the  local  dressings.  A  constant 
and  liberal  supply  of  nutritious  food  and 
stimulants  are  wanted  to  meet  the  wasting 
and  lowering  effects  of  profuse  secretion 
from  the  abscess.  It  is  often  surprising 
to  observe  the  quantity  of  wine  patients 
require,  and  will  take  with  impunity, 
under  these  conditions.  The  bowels  must 
be  carefully  watched  ;  they  are  often  apt 
to  become  relaxed,  and  this  diarrhoea,  if 
unchecked,  tends  to  reduce  the  patient. 
If  collections  of  matter  should  point  in 
other  parts,  they  ought  at  once  to  be  let 
out;  or  if  superficial  sinuses  lead  from  one 
abscess  to  another,  they  should  be  slit  up. 

The  usual  conditions  found  after  death, 
in  cases  of  fecal  abscess,  are  general  ad- 
hesions of  the  intestines  and  viscera  in 
the  immediate  neighborhood  ;  some  por- 
tions of  which  may  form  the  boundaries 
of  the  abscess-wall.  The  communication 
with  the  intestine  is  generally  very  clear  ; 
often  several  may  be  observed  ;  but  when 
more  than  one  exists,  the  others  are  com- 
monly the  result  of  ulceration  from  the 
abscess  into  the  gut. 

Most  commonly  the  mischief  which 
produces  fecal  abscess,  independent  of  can- 


cer, arises  near  the  ileo-crecal  valve  :  ulce- 
ration of  the  appendix  is  one  of  the  most 
frequent  causes. 

["The  caecum  and  vermiform  process  are 
often  the  seat  of  diseases  which  lend  to  cir- 
cumscribed peritonitis.  The  connective-tis- 
sue, also,  which  lies  behind  the  csecum  over 
the  iliac  fascia,  is  sometimes  the  seat  of 
inflammation  and  abscess.  The  two  first 
mentioned  processes  are  from  the  outset  in- 
tra-peritoneal,  while  phlegmonous  inflamma- 
tion in  the  areolar  tissue  behind  the  csecum  is 
first  retro-peritoneal,  but  frequently  involves 
the  peritoneum,  and  may  secondarily  extend 
to  the  intestinal  wall.  These  inflammatory 
processes  are  therefore  anatomically  distinct 
in  'their  position,  and  they  also  possess  from 
the  outset  a  different  significance  and  import- 
ance ;  nevertheless  they  present  in  their 
symptoms  so  much  uniformity  that  the  clini- 
cal distinction  between  them  is  in  the  ma- 
jority of  cases  impossible.  We  must  frequently 
be  satisfied  with  recognizing  the  inflammation 
in  the  right  iliac  fossa  without  distinguishing 
whether  the  caecum,  the  vermiform  process, 
or  the  retro-peritoneal  areolar  tissue,  he  the 
starting-point.  In  many  cases,  furthermore, 
the  distinction  is  impossible,  it  being  at  the 
same  time,  however,  a  matter  of  no  practical 
importance,  owing  to  the  fact  that  the  forms 
of  inflammation  mentioned  pass  into  one  an- 
other, so  that  by  an  ulceration  of  the  vermi- 
form jn-ocess  the  caecum  becomes  involved. 

"Circumscribed  peritonitis  which  attacks 
the  serous  coat  of  the  csecum  and  its  neigh- 
borhood is  most  frequently  due  to  an  accu- 
mulation of  feces  (typhlitis  stercoralis.)"1 

In  an  excellent  paper,  by  Dr.  Henry  B. 
Sands,2  "on  Perityphlitis,"  giving  the 
history,  treatment,  and  result  of  twenty- 
six  cases,  he  makes  a  division  of  the  cases 
as  follows : — 

"1.  Cases  terminating  in  resolution,  with- 
out evidence  of  suppuration. 

"  2.  Cases  of  abscess,  terminating  in  spon- 
taneous recovery. 

"  3.  Cases  of  abscess,  treated  by  operation. 

"4.  Cases  of  abscess,  unopened,  and  end- 
ing fatally. 

Those  of  the  first  division  were  diag- 
nosed by  sudden  abdominal  pain,  usually 
most  marked  in  the  region  of  the  csecum, 
a  high  temperature,  100°  to  104°F.,  pulse 
accelerated,  and  the  presence  of  an  indu- 
rated swelling  in  the  right  iliac  fossa ; 
this  swelling  was  recognized  either  by 
palpation  in  the  right  iliac  fossa,  or  by 
digital  exploration  of  the  rectum.  In  all 
instances  the  tumor  was  deep-seated,  im- 
movable, and  tender  on  pressure.  Their 
treatment  consisted  mainly  in  local  deple- 
tion,   fomentations,    or  poultices   to   the 

['  Bauer,  Diseases  of  the  Peritoneum. 
Ziemssen,  Cyclopaedia  of  Medicine,  Amer.  ed.] 

['  Annals  of  the  Anatomical  and  Surgical 
Society  of  Brooklyn,  New  York,  July,  1880.] 
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abdomen,  and  opium  internally.  Early 
in  the  disease  a  mild  purgative  was  given; 
this  treatment  b}'  a  mild  laxative  was 
adopted  for  two  reasons,  as  an  aid  in  di- 
agnosis, by  exeluding  fecal  impaction  in 
the  caecum,  and  because  the  accumulation 
of  fecal  matter  in  the  caecum  increases 
the  patient's  suffering,  as  well  as  aggra- 
vates the  existing  inflammation.  "When 
absorption  was  unusually  slow,  blisters 
and  mercurial  applications  were  resorted 
to. 

The  second  division,  or  cases  of  abscess, 
terminating  in  spontaneous  recovery,  are, 
from  Dr.  Sands's  experience,  possible, 
since  in  two  instances  the  abscess  rup- 
tured into  the  intestine,  and  in  a  third  it 
was  very  probably  discharged  through  the 
bladder.  The  prognosis  in  these  cases  is 
very  favorable,  convalescence  beginning 
immediately  after  the  abscess  has  rup- 
tured. 

Cases  of  abscess  treated  by  operation. — 
This  group  contains  eleven  cases.  In  all 
a  tumor  was  discernible  in  the  iliac  re- 
gion. In  four  fluctuation  was  obtained. 
Pus  was  indicated  in  the  remaining  seven 
cases  by  "  rigors,  sweating,  high  tempera- 
ture, acceleration  of  pulse,  abdominal 
pain  and  tympanitis,  and  an  increasing 
extent  combined  with  diminishing  firm- 
ness of  the  abdominal  tumor.  But  none 
of  these  signs  is  invariably  present,  and 
it  would  be  a  difficult  matter  to  say  which 
one  of  them  is  the  most  important." 

The  method  of  opening  the  abscess 
adopted  by  Dr.  Sands,  is  essentially  the 
same  as  that  first  recommended  by  Dr. 
W.  Parker.  An  incision,  parallel  to  Pou- 
part's  ligament,  is  made  through  the  skin 
and  subcutaneous  fat,  over  the  most 
prominent  part  of  the  tumor.  The  deeper 
parts  are  then  divided  until  the  transverse 
fascia  is  reached.  If  fluctuation  is  evi- 
dent, the  abscess  is  immediately  opened  ; 
if  not,  an  exploring  puncture,  by  means 
of  a  h}-podermic  syringe,  is  made  through 
the  fascia,  until  the  abscess  is  discovered, 
when  the  operation  is  completed  by  pass- 
ing a  bistoury  alongside  of  the  needle 
into  the  abscess.  Dr.  Sands  advises  that 
the  external  incision  should  be  two  inches 
long,  and  should  grow  narrower  as  it  in- 
creases in  depth  ;  the  direct  opening  into 
the  abscess  being  large  enough  to  admit 
the  finger,  which  latter  should  be  inserted 
in  order  to  ascertain  the  presence  or  ab- 
sence of  any  foreign  body. 

In  opening  perityphlitic  abscesses,  in 
which  fluctuation  cannot  be  obtained,  Dr. 
Sands  recommends  caution — 

"  for  fear  of  wounding  the  peritoneum  or  the 
intestine ;  but  I  am  doubtful  whether  such 
caution  is  absolutely  necessary.  Whether  in 
consequence  of  the  fact  that  these  abscesses 
contain  gas,  or  because  they  are  adjacent  to 
the  intestine,  they  often  yield  a  tympanitic 


sound  on  percussion,  giving  one  the  impres- 
sion that  the  intestine  is  close  at  hand.  But 
I  have  never  observed  this  to  be  the  case  on 
opening  the  abscess,  which  is  frequently  so 
large  that  the  forefinger  inserted  into  it  can 
barely  touch  the  caecum,  displaced  from  its 
normal  position  towards  the  median  line." 

In  all  doubtful  cases  it  is  advised  that 
the  aspirator  be  invariably  employed  to 
guard  against  accident. 

In  the  fourth  division  we  have  abscesses 
terminating  fatally  without  discharging 
their  contents  either  internally  or  exter- 
nally. This  group  includes  but  two  cases 
of  Dr.  Sands's  table  ;  one  of  the  patients 
died  of  peritonitis,  and  the  post  mortem 
revealed  a  large  abscess  behind  the 
caecum  and  ascending  colon.  Although 
the  abdomen  was  greatly  distended,  no 
tumor  could  be  discovered  in  the  iliac 
fossa,  or  in  the  rectum,  previous  to  death. 
The  second  case  also  presented  upon  ex- 
amination no  tumor.  The  patient  devel- 
oped cerebral  symptoms,  and  died  on  the 
sixteenth  day.  The  post-mortem  examina- 
tion showed  purulent  meningitis,  which 
seemed  to  be  pysemic,  for  an  abscess  was 
found  in  the  lumbar  region  of  the  abdo- 
men behind  the  caecum  and  colon.] 

In  the  Transactions  of  the  Pathological  So- 
ciety (vol.  vii.,  p.  210)  is  recorded  a  case  in 
which  perforation  of  the  caecal  appendix  was 
occasioned  by  the  impaction  in  it  of  an  intes- 
tinal concretion.  Another  case  is  detailed 
(vol.  xii.,  p.  85)  in  which  a  fistulous  orifice 
in  the  abdominal  parietes  opened  into  a  cir- 
cumscribed cavity,  which  communicated  with 
the  interior  of  the  colon  and  duodenum,  and 
indirectly  with  the  gall-bladder.  This  was 
probably  the  result  of  a  gall-stone  ulcerating 
into  the  duodenum,  and  accidental  rupture 
of  the  colon. 

Fecal  abscesses  and  fecal  fistulas  occur 
in  other  parts  of  the  abdominal  wall : 
they  are  most  frequently  connected  with 
the  large  intestine,  and  are  generally  the 
result  of  some  cancerous  obstruction, 
attended  by  ulceration  of  the  bowel 
above,  which,  extending  to  the  integu- 
ments, allows  a  partial  escape  of  feces. 

A  case  of  fecal  abscess  and  fistula?  com- 
municating with  the  caecum,  caused  by  can- 
cerous disease  of  the  large  intestine,  is  re- 
corded in  the  Transactions  of  the  Pathologi- 
cal Society,  vol.  i.,  p.  265  ;  another,  of  abscess 
in  the  abdominal  walls  in  connection  with 
cancer  of  the  stomach,  vol.  xi.,  p.  122  ;  and 
a  third,  of  fistulous  openings  through  the 
abdominal  parietes  communicating  with  the 
transverse  colon  and  stomach,  the  result  of 
cancerous  disease,  vol.  viii.,  p.  221. 

The  treatment  of  fecal  fistulas  depend- 
ent on  cancer  does  not  call  for  much  re- 
mark. The  patients  often  linger  much 
longer  than  might  be  expected,  provided 


INTESTINAL    OBSTRUCTIONS. 


599 


they  can  take  plenty  of  nourishment ;  but 
they  often  succumb  much  more  rapidly 
than  is  anticipated  by  those  in  attend- 
ance ;  it  is  therefore  best  to  warn  the  rela- 
tives of  the  sufferer  of  the  possibility  of 
sudden  collapse  in  this  disease. 


Intestinal  Obstructions. 

The  causes  of  intestinal  obstruction  are 
so  various  ;  its  occurrence  is  fraught  with 
so  much  danger  ;  its  symptoms  are  so  se- 
vere and  distressing ;  its  diagnosis  is  so 
obscure  ;  and  its  treatment  so  uncertain, 
and  so  often  unsuccessful,  that  it  is  with 
the  greatest  diffidence  we  undertake  the 
consideration  of  such  an  important  sub- 
ject as  the  pathology  and  the  symptoms 
of  intestinal  obstructions,  and  the  mea- 
sures to  be  employed  for  their  relief. 

In  entering  upon  an  inquiry  beset  with 
so  many  difficulties,  it  has  appeared  to  us 
a  very  important  point,  at  the  outset,  to 
endeavor  to  classify  the  causes  of  obstruc- 
tion, so  that,  in  some  measure,  we  may 
be  able  to  determine,  according  to  the 
symptoms,  whether  the  obstruction  de- 
pends on  an  acute  strangulation  entailing 
great  and  imminent  danger  to  life  ;  or  on 
a  slowly  altered  condition  of  the  intestine 
itself,  or  of  the  adjacent  tissues.  Under 
the  first  condition  the  treatment  must  be 
decided ;  and  to  prove  effective,  must 
be  early  applied.  In  the  second,  there  is 
generally  more  time  to  consider  the  pros- 
pects of  life,  and  the  advantages  of  in- 
terference. In  the  first,  without  prompt 
and  entire  relief,  death  generally  follows 
rapidly  in  the  wake  of  the  onset  of  the 
symptoms.  In  the  second,  while  we  are 
calculating  our  measures,  the  symptoms 
may  even  subside  ;  and  their  sudden  ces- 
sation be  followed  by  perfect  recovery. 

We  therefore  propose  to  divide  the 
causes  of  obstruction  into,  1st,  those  we 
may  term  sudden  ;  such  as  are  productive 
of  acute  and  rapidly  fatal  results,  if  not 
presently  relieved :  and  2d,  those  more 
slowly  acting;  productive  of  symptoms, 
chronic  when  compared  with  the  first ; 
and  such  as  sometimes  subside  with  the 
aid  of  medicine  alone,  or  even  occasion- 
ally without  it. 

Those  which  generally  produce  most 
acute  symptoms,  early  in  their  attack,  sud- 
den in  their  nature,  and  rapidly  fatal  in 
their  results,  comprise, — 

1.  Congenital  strictures,  or  malforma- 

tions. 

2.  Foreign  bodies  impacted  in  the  in- 

testines, and  introduced  through 
the  stomach  ;  formed  in  the  gut ; 
or  escaping  by  ulceration,  from  the 
gall-bladder. 

3.  Twisting,  or  "dislocation,"  of  the 

bowel — most   frequently  observed 


in  the  large,  but  often  in  the  small, 
intestine. 

4.  Loops,  formed  by  bands  of  false  mem- 

brane, adherent  at  both  extremi- 
ties ;  by  diverticula,  adherent  by 
their  apices  to  some  portion  of  the 
viscera  or  abdominal  wall ;  or  by 
the  fimbriated  processes,  or  other 
portions  of  viscera,  contracting  ad- 
hesions, so  as  to  form  rings,  or 
apertures,  for  intestine  to  become 
entangled  in— all  these  usually  the 
result  of  peritoneal  inflammation. 

5.  Mesenteric    pouches  ;    foramen     of 

Winslow  ;  or  "  thickened  perito- 
neal sheaths,"1  the  result  of  old 
hernia?. 

6.  Invagination  —  often      caused      by 

worms,  intestinal  polypi,  etc. 

It  is  hardly  necessary  to  mention,  that 
all  forms  of  external  hernia  are  excluded 
in  this  consideration. 

The  more  slowly  acting  processes  pro- 
ductive of  obstruction,  in  which  the  symp- 
toms are  at  first  not  urgent,  and  in  which 
relief  sometimes  occurs  without  assist- 
ance, and  occasionally  when  all  hope  of 
life  may  have  vanished,  are — 

1.  Constipation,  habitual  or  accidental. 

2.  Inflamed,  thickened  intestine,  the  re- 

sult of  injury. 

3.  Chronic  peritonitis  (tubercular)  and 

abscess. 

4.  Tumors  pressing  on  the  bowel — hy- 

datids, etc. 

5.  Simple  stricture  of  intestine,  the  re- 

sult of  ulceration  and  other  causes. 

6.  Cancer  of  the  bowel,  producing  con- 

traction of  the  gut. 
Although  we  have  divided  these  usual 
causes  of  obstruction  into  two  classes, 
each  productive  of  its  peculiar  train  of 
symptoms  and  effects,  one  of  the  acute 
character,  the  other  of  a  chronic  nature, 
yet  it  must  be  clearly  understood,  for  it 
will  certainly  be  found  so  in  practice,  that 
this  division  must  only  be  taken  as  a  mere 
outline  map  of  the  difficult  country  we 
have  to  explore  ;  that  in  many  cases  the 
symptoms  may  subside  from  the  acute 
into  the  chronic,  or  from  a  quiet  state  be- 
come very  severe.  It  must  not  be  taken 
as  a  fact  in  every  case,  that  acute  symp- 
toms cannot,  or  do  not,  depend  on  any 
one  of  the  latter  causes  of  obstruction  ; 
or  a  more  chronic  state  of  symptoms  on 
any  of  the  conditions  noted  in  the  first 
division ;  but  as  a  general  rule,  we  may 
venture  with  some  degree  of  assurance  to 
assert,  that  the  several  symptoms  which 
will  mark  the  cases  coming  under  our 
first  division  are  urgent,  acute,  and  rap- 
idly result  in  collapse  and  death,  if  not 
relieved  by  nature  or  art ;  while  the  greater 

1  Rokitansky's  Pathological  Anatomy,  vol. 
ii.,  p.  59. 
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number  comprised  in  the  second  division 
are  attended  by  symptoms  which  come  on 
by  degrees,  may  last  many  days,  often 
weeks,  or  even  months  in  some  cases  ;  are 
generally  by  so  much  the  less  urgent  than 
the  former  in  character,  and  permit  of 
delay  in  treatment  as  regards  surgical  in- 
terference; allow  time  for  consultation; 
are  often  capable  of  medical  relief;  and, 
if  surgical  treatment  be  considered  re- 
quisite, offer  many  more  features  favor- 
able towards  the  prolongation  of  life, 
than  do  the  acute  cases  of  obstruction.  It 
must  be  borne  in  mind,  that  constipation, 
or  entire  stoppage  of  defecation,  is  not 
an  absolutely  requisite  symptom  to  indi- 
cate fatal  obstruction  of  the  intestine  ; 
nor,  in  suspected  organic  obstruction, 
should  we  presume  to  say  that  the  disease 
has  yielded  to  our  treatment,  even  though 
diarrhceal  action  of  the  bowels  comes  on  ; 
it  will  probably  last  but  for  a  short  time, 
or  the  quantity  of  fluid  passed  will  be 
small  in  proportion  to  the  frequency  of 
the  motions.  A  relaxed  state  of  the 
bowels  in  stricture  is  usually  indicative 
of  ulceration,  and  may  occur,  in  old  con- 
tracted stricture  of  the  intestines,  within 
a  very  short  period  of  death. 

1.  Congenital  malformations  of  the  in- 
testinal canal,  giving  rise  to  immediate 
obstruction,  are  almost  entirely  confined 
to  the  rectum  and  its  external  aperture. 
These  deformities,  and  their  treatment, 
will  be  found  described  in  the  essay  on 
The  Surgery  of  Childhood,  and 
therefore  require  no  further  notice  here. 

Another,  but  very  rare  condition  of 
stricture,  has  been  occasionally  found  in 
the  duodenum  of  infants  ;  the  two  follow- 
ing cases  illustrate  these  structural  alte- 
rations. 

A  child,  when  born,  presented  no  unusual 
symptoms  for   the   first    twenty-four   hours  ;  ■ 
vomiting  then  came  on,  and  continued,  with  ! 
short  intermissions,  until  death,  which  took  | 
place   some   thirty-eight   hours    after    birth,  j 
The  bowels  were  never  relieved  during  life. 
The  only  disease  found  was  a  stricture  of  the 
duodenum,  close  to  the  entrance  of  the  gall- 
duct  ;  so  that  a  probe  passed  down  the  latter 
entered  the  duodenum  immediately  below  the 
constriction.     There  was  nothing  to  indicate 
in  what  manner  the  constriction  had  occurred. 
On  the  gastric  side  of  the  latter,  the  duode- 
num was  immensely  distended  ;  so  much  so, 
that  at  first  sight  it  appeared  like  the  pyloric 
end   of  the   stomach    itself ;    and  only  by  a 
more  careful  examination  was  the  distinction 
between  the  stomach  and  intestine  detected, 
by  a   ridge   running   around    their  place  of 
junction.1 

1  Pathological  Trans.,  vol.  xii.,  p.  101. 
From  the  plate  which  accompanies  the  de- 
scription given  by  Dr.  Wilks,  it  would  appear 
that  the  contraction  in  all  probability  arose 


A  child  eighteen  months  old  was  admitted 
into  the  Hospital  for  Sick  Children,  under  the 
care  of  Dr.  West,  apparently  in  much  pain  ; 
constantly  whining,  restless,  and  throwing 
about  her  legs  and  arms.  The  mother  had 
noticed  that  the  child  vomited  frequently,  re- 
jecting everything  she  took  ;  there  was  con- 
siderable constipation.  The  child  died  in  a 
few  days. 

The  stomach  presented  a  constriction,  be- 
yond which  was  a  pouch  which  looked  at  first 
like  the  stomach,  but  ended  sharply  at  a  spot 
where  there  was  a  fold  of  mucous  membrane  ; 
beyond  this  followed  intestine  of  ordinary 
character.  A  probe  inserted  into  the  bile- 
duct,  from  without,  passed  between  the  two 
surfaces  of  this  septum,  and  appeared  just 
below  the  stricture.  The  pouch  was  detected 
to  be  duodenum  ;  and  what  appeared  to  be  a 
fold  of  mucous  membrane  at  the  further  end 
of  the  pouch,  proved  to  be  a  septum  stretched, 
with  a  slight  obliquity,  across  the  calibre  of 
the  bowel.  The  septum  was  perforated  almost 
exactly  in  the  middle,  by  a  small  hole  nearly 
circular,  and  with  a  smooth  edge.  The  valve 
possessed  all  the  ordinary  characters  of  intes- 
tinal mucous  membrane.1 

These  strictures,  so  similar  in  position 
and  in  anatomical  relations,  were  pro- 
bably the  result  of  an  abundantly  devel- 
oped valve  of  the  duodenum  ;  that  in  the 
second  case  becoming  more  obstructive  as 
the  infant  grew,  on  the  principle  that  ori- 
fices in  membrane  or  soft  tissues,  the 
result  of  diseased  action,  generally  acquire 
a  tendency  to  contract  towards  their 
centres. 

Such  cases  are  interesting,  but  are  quite 
beyond  the  reach  of  treatment. 

2.  Obstructions,  the  result  of  foreign 
bodies  lodged  in  the  intestines,  have 
already  been  considered  in  the  essay  on 
Injuries  of  the  Abdomen,  Vol.  I. 
p.  922  et  seq.  ;  we  merely  allude  to  them 
to  complete  the  causes  of  obstruction  in 
our  table. 

3.  Twisting,  "dislocation,"  or  displace- 
ment of  intestine,  producing  obstruction 
to  the  passage  of  its  contents,  is  not  a 
very  common  accident,  but  demands  very 
careful  examination  when  it  occurs :  for 
not  only  is  its  origin  peculiar  and  its 
symptoms  often  obscure,  but  its  treat- 
ment is  a  matter  of  very  great  considera- 
tion. 

"  Incarceration  may  be  the  consequence 
of  a  rotatory  movement,  and  of  this  there 
are  three  varieties  : — 

a.  A  portion  of  intestine  may  have 
become  twisted  upon  its  own  axis  ;  and  we 
then  find  that  even  semi-rotation  causes 
such  an  approximation  of  its  parietes  that 

from  a  highly  developed  valve  of  the  intes- 
tine ;  in  the  centre  of  this  valve  or  stricture, 
may  be  seen  a  very  small  circular  hole,  appa- 
rently not  larger  than  would  admit  a  probe. 
2  Ibid.,  vol.  xii.,  p.  121. 
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they  touch,  and  close  up  the  passage. 
This  can  probably  only  occur  in  the  colon; 
and  according  to  cases  on  record,  only  in 
the  colon  ascendens.  Accumulation  of 
gas,  and  unequal  tilling  of  different  por- 
tions of  the  intestine,  appear  as  far  as 
we  are  able  to  judge  from  the  few  cases 
which  have  been  noticed,  to  be  the  cause. 
Such  an  occurrence  is  scarcely  conceivable 
in  the  small  intestine,  on  account  of  the 
uniformity  of  its  calibre,  the  absence  of 
angular  flexions,  and  its  loose  position,  as 
every  rotation  of  one  portion  upon  its 
axis  would  be  counterbalanced  by  the 
rotation  of  the  next  segment. 

"  b.  The  mesentery  may  be  the  axis,  and 
the  intestine  will  then  be  rolled  up  upon 
the  former  ;  i.  e.,  the  entire  mesentery,  or  a 
portion  of  it,  is  twisted  into  a  cone  ;  and 
in  proportion  to  the  number  of  its  rota- 
tions, more  or  less  of  the  intestine  will  be 
dragged  after  it.  In  this  case  we  must 
take  into  consideration  the  traction  and 
the  pressure  which  the  dependent  me- 
senteric cone  forms  with  the  base  whence 
its  point  rises.  This  variety  can  scarcely 
occur  anywhere  but  in  the  small  intestine 
and  its  mesentery. 

"  c.  One  portion  of  the  intestine,  either 
single  or  double — a  coil— may  afford  the 
axis  round  which  another  portion  with  its 
mesentery  is  thrown,  so  as  to  be  through- 
out in  contact  with  the  circumference  of 
the  axis,  and  thus  to  compress  it  like  a 
ferule.  Tins  variety  is  evidently  a  higher 
-degree  of  the  first,  in  which  a  portion  of 
the  intestine  is  merely  compressed  from 
before  backwards,  and,  as  it  were,  flat- 
tened down.  A  coil  of  small  intestine, 
the  sigmoid  flexure,  or  the  caecum,  may 
form  the  axis. 

"The  last  two  varieties  occur,  like  the 
first,  chiefly  at  an  advanced  period  of  life. 
In  early  life,  a  predisposition  to  the  affec- 
tion may  be  caused  by  a  congenital  mal- 
formation of  the  mesentery,  by  large 
hernise,  or  by  small  hernise,  when  there  is 
adhesion  of  the  intestine."1 

It  is  a  matter  of  some  importance  to  be 
reminded  of,  that  the  seat  of  most  incar- 
cerations and  of  all  twists,  will  be  found 
towards  the  posterior  unyielding  wall  of 
the  abdominal  cavity ;  for  it  is  only  in 
that  direction  that  pressure  exerted  on 
the  intestine  can  effect  its  incarceration  ? 
the  occurrence  of  a  similar  relation  an- 
teriorly is  inconceivable,  on  account  of 
the  smoothness  and  yielding  nature  of 
the  parts. 

The  symptoms  of  twisting  of  the  intes- 
tine, especially  of  the  sigmoid  flexure 
(which  is  the  most  common  variety),  are 
very  urgent  from  the  first  ;  great  pain  is 
suddenly  experienced  in  a  small  circum- 

1  Rokitansky,  Pathological  Anatomy,  vol. 
ii.,  p.  52. 

vol.  ii.— 39 


scribed  spot  of  the  abdomen  ;  obstinate 
constipation  usually  setting  in  from  that 
date.  If  the  sigmoid  flexure  is  implicated, 
there  soon  follows  very  considerable  disten- 
sion of  the  abdomen,  often  distinctly  ob- 
served to  be  chiefly  confined  to  the  left  side. 
The  distension  of  the  abdomen  is  gener- 
ally much  greater  when  the  large  gut  is 
affected,  than  when  the  twist  implicates 
the  small  intestine.  In  the  latter  condi- 
tions, fluids  may  be  injected  into  the  rec- 
tum very  readily,  and  may  remain,  or  re- 
turn tinged  by  fecal  matter.  In  twists 
of  the  sigmoid  flexure,  we  have  injected 
fluids  into  this  division  of  the  bowel;  if 
retained  for  a  time,  tbey  do  not  return  ; 
the  fluid  has  been  thrown  into  the  dilated 
sigmoid  portion,  and  cannot  again  escape  ; 
vomiting  is  generally  present,  and  often 
very  copious  and  constant. 

The  following  cases  illustrate  the  his- 
tory and  pathological  conditions  of  these 
accidents  : — 

A  man,  aged  twenty-eight,  having  suffered 
for  five  days  from  irremediable  constipation, 
died  five  hours  after  admission  to  the  hospi- 
tal-ship Dreadnought.  The  sigmoid  flexure 
occupied  nearly  the  entire  portion  of  the 
front  of  the  abdominal  cavity,  and  was  in  a 
gangrenous  state.  The  bowel  was  immensely 
distended ;  obliteration  of  the  muscular 
bands,  and  rupture  of  the  serous  coat,  having 
taken  place.  This  portion  of  the  gut  had 
been  originally  highly  developed,  and  had 
now  become  strangulated,  from  falling  over 
on  itself  towards  the  right  side,  causing  a 
twisting  and  strangulation.  The  patient 
had,  on  previous  occasions,  been  subject  to 
constipation.1 

A  man,  aged  sixty -five,  was  admitted  into 
St.  George's  Hospital  with  a  large  circum- 
scribed swelling,  which  occupied  the  greater 
part  of  the  abdominal  cavity,  and  apparently 
extended  into  the  pelvis.  Fluctuation  could 
be  distinguished  over  the  whole  of  the  tumor, 
the  surface  of  which  appeared  smooth.  No 
solid  matter  could  be  detected  in  any  part  of 
it.  Percussion  gave  a  clear  sound  in  the  up- 
per part  of  the  abdomen  only,  and  there  but 
to  a  small  extent.  There  was  a  tendency  to 
diarrhaza.  A  day  or  two  after  admission, 
peritonitis  came  on,  with  great  pain  in  the 
abdomen  and  constant  sickness.  He  died  on 
the  fifth  day.  The  greater  part  of  the  peri- 
toneal cavity  was  occupied  by  a  large  dark- 
colored  tumor,  which  had  displaced  the  var- 
ious viscera,  and  encroached  upon  the  chest. 
This  mass  was  formed  of  the  sigmoid  flexure 
enormously  distended.  The  dilated  bowel 
was  connected  with  the  left  iliac  fossa  by  a 
pedicle  formed  by  an  exuberant  meso-colon, 
which  was  twisted  upon  itself,  and  had  thus 
occasioned  partial  obstruction  of  the  gut ;  the 
communications  respectively  leading  into  the 
colon  above,  and  the  rectum  below,  being 
small  and  tortuous.     The  sigmoid  cavity  was 

1  Pathological  Transactions,  vol.  i.,  p.  103. 
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distended  with  fluid  feces,  and  contained  one 
or  two  hard  masses.  The  mucous  membrane 
was  of  a  dark  livid  color,  but  not  ulcerated. 
Extensive  evidences  of  peritonitis  were  pre- 
sent. 

A  man,  aged  fifty-five,  was  admitted  into 
Charing  Cross  Hospital,  nine  days  after  almost 
complete  obstruction  of  the  bowels.  A  dis- 
placement of  the  bowel  implicated  the  termi- 
nation of  the  ileum,  caecum,  and  ascending 
colon.  The  latter  was  pressed  upon  and 
strangulated  by  the  termination  of  the  ileum 
and  its  stretcbed  mesentery.  Just  at  the  part 
where  the  pressure  was  exerted,  a  gland  in  a 
calcareous  state,  as  large  and  haTd  as  a  mar- 
ble, lay  immediately  under  the  strangulated 
bowel,  and  had  had  considerable*  influence  in 
exaggerating  the  obstruction,  as  every  effort  to 
force  the  contents  of  the  gut  onwards  tended 
to  carry  the  gland  into  the  opening.  Close 
above  the  constriction  the  internal  coats  were 
extensively  ulcerated,  and  perforation  was 
about  to  take  place.  In  this  case  an  attempt 
was  made  during  life  to  relieve  the  obstruc- 
tion by  operation  in  the  left  loin,  but  without 
success,  as  the  obstruction  was  above  the 
opening  made  in  the  bowel.1 

A  boy  was  seized  with  a  violent  pain  in  the 
stomach,  and  with  sickness.  These  symptoms 
continued,  varying  in  intensity,  with  com- 
plete constipation.  He  died  on  the  ninth 
day.  The  intestines  were  matted  together. 
The  duodenum,  jejunum,  and  ileum  were 
greatly  distended ;  the  lower  part  of  the 
small  intestine  was  highly  inflamed,  and  two 
loops  of  it  were  quite  black  from  congestion. 
The  mesentery  of  these  loops  had  been 
twisted  on  itself,  and  had  caused  strangu- 
lation of  the  gut  attached  ;  and  while  in  this 
state,  the  folds  had  fallen  on  an  intestinal 
diverticulum  proceeding  from  the  small  gut 
to  the  linea  alba,  about  one  inch  below  the 
umbilicus,  and  thus  gave  rise  to  an  additional 
amount  of  mechanical  obstruction  to  the  cir- 
culation and  contents  of  the  bowel.2 

These  cases  are  apt  illustrations  of  the 
usual  forms  of  "  twist"  of  the  bowel,  such 
as  occur,  1,  in  the  sigmoid  flexure ;  2, 
about  the  caecum ;  3,  of  the  small  intes- 
tine. As  a  rule,  such  twists,  when  found 
in  the  small  bowel,  are  usually  nearer  its 
lower  than  its  upper  extremity. 

Rokitansky  has  very  justly  observed 
that  the  xjredispositirm  towards  incarcera- 
tion from  twisting  of  the  gut  is  dependent 
on  a  congenital,  or  acquired  long,  loose, 
flabby  mesentery  or  mesocolon.  But  the 
mere  existence  of  such  a  state,  which 
allows  very  free  movements  of  the  bowel 
to  take  place,  is  hardly  sufficient  to  ac- 
count for  sudden  strangulation  of  the 
parts  taking  place.  It  appears  to  us  that 
something  is  requisite  to  establish  the 
twist ;  and  that  this  something  is  to  be 
found   in    an   accumulation    of   feculent 

1  Pathological  Transactions,  vol.  ii.,  p. 
222. 

2  Ibid.,  vol.  vii.,  p.  205. 


matter,  invariably  present  wherever  such 
twists  occur.  Tins  accumulation  of  feces, 
fluid  or  solid,  so  loads  and  distends  the 
bowel,  that  if  accidentally  it  becomes 
shifted  into  a  position  unfavorable  for  the 
free  passage  of  its  contents,  the  intestine 
has  no  power  to  recover  itself;  nor  has 
its  peristaltic  action  any  influence  in  alter- 
ing its  position,  or  that  of  the  contained 
feces.  The  mischief  once  started  con- 
tinues to  increase  by  continued  inlets  of 
feculent  matter,  without  any  correspond- 
ing outlet ;  for  it  will  frequently  be  seen 
that  though  fluid  feces  from  above  can 
enter  the  sigmoid  flexure  when  twisted,  it 
rarely  happens  that  much  is  able  to  es- 
cape into  the  rectum. 

If,  in  the  dead  subject,  the  large  intes- 
tine be  distended  artificially  with  water, 
and  the  mesentery  of  the  sigmoid  flexure 
be  abundant,  this  portion  of  bowel  is  first 
seen  to  bulge  forward,  and  then  gradually 
to  rise  up  towards  the  diaphragm.  In  this 
movement  there  is  a  slight  tendency  ob- 
served towards  a  folding  of  the  intestine 
on  its  mesentery;  this  when  the  abdomen 
is  open,  and  no  restriction  applied  to  the 
bowel.  We  have  not,  however,  been 
able,  by  simply  distending  the  sigmoid 
flexure,  to  produce  actual  twist  ;  but  per- 
haps our  experiments  are  too  restricted  ; 
and  no  doubt  some  other  cause  is  wanting 
to  induce  it  besides  distension  and  free 
movement.  Something,  perhaps,  depends 
on  the  motions  of  the  body,  more  perhaps 
on  the  presence  of  the  other  viscera  and 
abdominal  wall  during  life.  The  follow- 
ing particulars  of  a  case  bear  strongly  on 
this  portion  of  our  subject. 

A  man,  aged  forty-five,  was  attacked  on  the 
10th  of  November  with  diarrhoea.  This 
ceased  on  the  12th.  On  the  13th  he  was  oc- 
casionally sick,  and  complained  of  deep  pain 
in  the  region  of  the  bladder :  and  this  pain 
became  paroxysmal  and  severe  until  his 
death.  Along  the  whole  of  the  left  side  an 
unusually  hard  and  broad  ridge  could  be  felt, 
extending  from  the  region  of  the  stomach  to 
the  bladder.  Death  took  place  on  the  15th, 
almost  suddenly. 

The  peritoneum  contained  a  considerable 
quantity  of  bloody  serum.  In  the  epigastric 
region  was  seen  the  transverse  colon,  with 
the  omentum  stretched  and  adherent  to  the 
abdominal  parietes,  on  the  left  of  the  umbili- 
cus. The  left  side  of  the  abdominal  cavity 
was  entirely  occupied  by  the  sigmoid  flexure 
of  the  colon  ;  it  lay  obliquely,  and  had  forced 
the  diaphragm  high  into  the  chest.  The 
meso-colon,  which  was  greatly  thickened  and 
elongated,  had  become  twisted  on  itself,  and 
the  intestine  with  it.  The  gut  was  enor- 
mously distended  by  fluid  feces,  and  was 
livid,  from  almost  complete  strangulation  of 
its  coats  and  vessels  at  the  seat  of  twist.  Mr. 
Gay,  under  whose  care  this  case  fell,  found 
on  examination  that,  in  the  state  of  tension, 
if  the  bowel  was  partly  untwisted  and  then 
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relaxed,  it  sprang  back  forcibly  to  its  acquired 
and  altered  position  ;  but  that  this  tendency 
became  less  as  the  bowel  was  gradually  emp- 
tied of  its  contents,  until  it  required  little 
manipulation  to  restore  the  bowel  to  its  natu- 
ral position,  and  this  without  any  marked 
disposition  to  again  become  twisted.  He  very 
justly  remarks,  that  usually  the  tightness  of  the 
twist  is  in  proportion  to  the  distension  of  the 
bowel.'*-  A  tube  passed. up  the  rectum  aft« 
death  in  this  case  was  with  some  little  trouble 
introduced  into  the  sigmoid  flexure,  beyond 
the  obstruction,  and  could  empty  the  bowel. 
When  this  was  effected,  and  the  body  rolled 
over  on  the  side,  the  twisted  bowel  righted 
itself. 

The  facts  just  quoted  point  to  this  rule 
in  treatment,  that  relief  in  twist  of  the 
sigmoid  flexure  is  just  possible  without 
opening  the  abdomen,  provided  the  long 
tube  can  be  introduced  into  the  distended 
gut,  its  contents  drawn  off,  and  the  twist 
be  reduced  by  the  altered  position  of  the 
bowel.  But  no  operation  for  the  ultimate 
relief  of  the  patient  will  be  successful, 
without  the  intestine  be  unloaded  first, 
and  the  twist  then  reduced.  It  may  be 
stated  as  an  axiom  in  these  cases,  that 
once  formed,  the  twist  prevents  the  escape 
of  the  contents,  and  the  contents  of  the 
twisted  portion  maintain  the  distortion  ; 
and  to  remedy  the  latter,  the  contents 
must  be  removed. 

It  will  be  observed  that  in  one  case  al- 
ready mentioned,2  the  serous  covering  of 
the  intestine  was  found  ruptured,  after 
five  days  of  constipation.  This  rupture 
had  no  doubt  occurred  previous  to  death. 
In  an  experiment  made  to  distend  the 
large  intestine  with  water,  the  peritoneal 
coat  in  several  places  ruptured,  before 
the  muscular  appeared  inclined  to  give 
way  under  the  pressure.  This  rupture  of 
the  peritoneum  appears  usually  to  com- 
mence over  the  transverse  colon,  and 
other  portions  are  subsequently  affected  if 
the  distension  is  continued. 

This  tendency  of  the  peritoneum  to 
rupture  in  sudden  distension  of  the 
bowels,  in  cases  of  obstruction,  points 
towards  the  importance  of  early  interfer- 
ence, if  any  operation  be  considered  bene- 
ficial. When  peritonitis  has  set  in,  in 
consequence  of  rupture  of  the  serous 
membrane,  or  any  other  cause,  operative 
interference  would  probably  be  too  late  to 
hold  out  any  prospect  of  success. 

4.  Obstruction  of  the  intestines  occurs 
from  a  portion  of  bowel  being  strangu- 
lated in  a  loop,  or  bound  down  by  a  cord 
of  false  membrane  ;  or  it  may  be  con- 
stricted by  a  diverticulum,  adherent  by 
its  apex  to  some  opposed  surface  of  the 
viscera;   or  by   the   Fallopian  tube,   at- 

1  Pathological  Transactions,  vol.  x.,  p.  153. 

2  See  the  first  case  on  p.  601. 


tached  by  its  fimbriated  proce  to  some. 
point  of  peritoneum  ;  or  by  a  thickened 
and  elongated  piece  of  omentum  fastened 
down  at  the  ends  by  adhesions  [or  the 
appendix  verniiformis  may  become  at- 
tached, by  an  inflammatory  process,  to 
some  of  the  surrounding  viscera,  forming 
a  ring  or  arch,  into  which  a  loop  of  intes- 
tine may  pass  and  eventually  become 
strangulated;  or  the  appendix  may  be 
spirally  wound  around  the  intestine  in 
such  a  manner  as  to  cause  constriction  of 
the  tube];  or  by  other  accidental  circum- 
stances. All  these  conditions  favorable  to 
the  occurrence  of  internal  strangulation, 
are  entirely  or  partly  the  results  of  in- 
flammation and  effusion  of  lymph. 

5.  Peritoneal  pouches,  which  have 
usually  well-defined  rings '  for  their  ori- 
fices, and  the  foramen  of  Winslow— but 
this  rarely — have  been  the  seat  of  obstruc- 
tion and  strangulation  of  the  bowel. 

The  causes  of  obstruction  mentioned  in 
these  latter  instances  are  attended  by 
symptoms  entirely  similar,  and  only  re- 
quire to  be  separated  as  regards  their 
pathological  conditions,  but  in  treatment 
may  be  considered  under  one  head.  How- 
ever, those  obstructions  which  are  due  to 
the  products  of  inflammatory  action  may 
occur  at  any  time  of  life,  but  most  fre- 
quently in  the  young,  are  very  uncommon 
in  old  age,  and  are  often  found  in  chil- 
dren ;  whereas  strangulation  by  a  mesen- 
\  teric  pouch  is  usually  observed  in  ad- 
vanced life. 

Females  are  rather  more  liable  to  inter- 
nal strangulation  than  males ;  for  the 
appendages  of  the  generative  organs  offer 
additional  points  for  adhesive  inflamma- 
tion, and,  consequently,  entail  so  much 
more  danger.  In  most,  if  not  in  all,  of  the 
conditions  now  under  consideration,  the 
small  intestine  is  usually  alone  implicated. 
[According  to  the  statistics  of  Leich- 
tenstern,  of  sixty-six  cases  of  diverticular 
strangulation,  fifty-two  were  in  males 
and  fourteen  in  females.  This  writer  also 
states  that  the  accepted  statement  that 
strangulation  by  the  vermiform  appendix 
occurs  much  more  frequently  in  women 
than  in  men,  because  the  relatively  fre- 
quent pelvic  peritonitis  of  the  former  more 
often  gives  occasion  for  the  formation 
of  adhesions,  is  founded  upon  insufficient 
1  statistics.  Admitting  that  pelvic  peri- 
tonitis is  more  frequent  in  the  female, 
it  is  overbalanced  by  the  greater  fre- 
quency of  inflammation  and  of  consequent 
-  adhesions  of  the  appendix  in  the  male. 
j  Thus  of  one  hundred  and  six  cases  of  in- 
j  flammation  of  the  vermiform  appendix 
and  typhlitis,  eighty-nine  were  males  and 
seventeen  were  females.  Corresponding 
to  this,  of  thirty-four  cases  of  strangula- 
tion by  the  appendix,  twenty-one  were 
males  and  thirteen  were  females.] 
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The  history  and  pathology  of  internal 
strangulation  caused  by  false  membranes 
and  adhesions  producing  loop,  etc.,  are 
best  illustrated  by  the  following  cases  : — 

A  preparation  in  the  museum  of  St.  George's 
Hospital  shows  the  formation  of  a  short  band 
of  lymph,  adherent  by  one  extremity  to  the 
free  surface  of  a  portion  of  small  intestine  ; 
from  this  the  band  is  seen  to  pass  over  another 
portion  of  small  intestine,  and  then  is  imme- 
diately attached  by  the  other  extremity  to  the 
mesentery  supporting  the  latter  piece  of  bowel. 
As  the  effused  band  of  lymph  contracted,  it  so 
pressed  on  the  portion  of  intestine  which  was 
crossed  by  the  band,  that  entire  stoppage  of 
the  bowels  was  produced. 

A  young  lady,  aged  nineteen,  died  after  a 
few  days'  symptoms  of  strangulation  and 
vomiting.  The  omentum  was  firmly  adherent 
to  the  anterior  abdominal  wall.  This  was  the 
result  of  old  adhesions.  The  small  intestines 
were  greatly  distended.  At  the  lower  part  of 
the  abdomen,  on  the  right  side,  and  dipping 
into  the  pelvis,  a  large  portion  of  sphacelated 
intestine  was  seen.  This  was  about  five 
inches  in  length,  and  consisted  of  the  ileum, 
which  was  constricted  and  strangulated  by  a 
ring  formed  by  lymph  which  had  been  effused 
in  some  former  attack  of  inflammation.  The 
ring  was  so  firm  that  it  was  obliged  to  be  cut 
through  to  liberate  the  intestine.  It  was 
formed  by  the  band  of  lymph  being  attached 
by  one  extremity  to  the  inner  surface  of  the 
caput  coli  and  stretched  across  to  the  ileum, 
to  which  it  adhered  by  the  other. 

A  child  four  years  of  age  died  after  five 
days'  constipation  and  symptoms  of  internal 
strangulation.  The  cavity  of  the  abdomen 
contained  some  serum  deeply  tinged  with 
blood.  At  the  lower  part  of  the  belly  several 
convolutions  of  small  intestine  were  highly 
congested  and  dark-colored  ;  this  to  the  ex- 
tent of  a  foot  in  length  ;  and  one  portion  of  it 
was  almost  black  in  color.  This  latter  por- 
tion was  found  strangulated  by  a  band  of 
false  membrane,  which  was  attached  by  one 
extremity  to  the  point  of  an  appendix,  by 
the  other  to  the  mesentery.  The  appendix 
was  attached  to  the  lower  portion  of  the 
ileum,  and  was  about  an  inch  in  length,  and 
communicated  with  the  bowel.  The  appen- 
dix and  the  band  with  its  attachments,  formed 
a  complete  ring  about  an  inch  in  diameter. 

A  man,  aged  twenty,  died  after  fourteen 
days'  complete  constipation.  Near  the  ter- 
mination of  the  ileum,  a  portion  of  it,  nearly 
two  feet  long,  much  distended  and  much 
darker  than  the  rest,  was  firmly  constricted 
by  a  narrow  band  (not  thicker  than  whipcord) , 
which  passed  from  the  vermiform  process  to 
the  ileum  close  to  its  mesenteric  attachment.1 

In  a  case  in  which  a  portion  of  small  intes- 
tine was  strangulated  through  a  loop  in  the 
great  omentum,  perforation  of  the  bowel  had 
taken  place,  and  had  allowed  the  escape  of 
feces.2 

1  Path.  Soc.  Trans.,  vol.  ii.,  p.  62. 

2  Ibid.,  vol.  i.,  p.  259. 


A  man,  aged  sixty-eight,  was  admitted  into 
St.  George's  Hospital  on  March  7,  1861.  He 
had  been  lifting  some  heavy  iron  about  eight 
days  previously,  when  he  felt  a  sudden  strain, 
and  immediate  severe  pain  in  the  loins  and 
belly.  He  passed  a  restless  night  ;  the  next 
morning  there  was  slight  action  of  the  bowels. 
He  complained  of  pain,  chiefly  in  the  belly, 
and  dragging  at  the  umbilicus  ;  there  was 
also  constipation  from. the  second  day  of  pain. 
Four  days  after  the  attack  he  first  vomited  ; 
but  now  everything  taken  was  rejected.  The 
skin  was  cold,  and  eye  sunken  ;  there  was 
blueness  of  surface,  and  the  pulse  was  small 
and  weak  ;  the  tongue  dry  and  brown  ;  abdo- 
men enormously  distended  and  tympanitic. 
No  stricture  could  be  detected  through  the 
rectum.  An  enema-tube  would  not  pass 
readily  beyond  a  short  distance.  Mr.  John- 
son decided  to  open  the  descending  colon, 
with  a  hope  to  relieve  the  distension  ;  but 
the  bowel,  when  cut  down  upon,  was  found 
collapsed.  The  question  of  making  an  ex- 
ploratory opening  in  the  abdomen  from  the 
front  was  considered,  but  decided  against. 
The  patient  died  on  the  eleventh  day.  The 
small  intestine  was  very  vascular.  At  the 
lower  part  of  the  ileum,  close  to  the  ileo- 
cecal valve,  a  band  crossed  the  small  intes- 
tine, forming  a  ring  around  the  gut  and  the 
commencement  of  its  mesentery.  The  origin 
of  the  ring  was  observed  to  spring  from  the 
sigmoid  flexure,  which  was  drawn  over  to  the 
right  iliac  region  so  as  nearly  to  touch  the 
caecum.  The  tissue  forming  the  ring  was 
loaded  with  fat,  closely  resembling  the  struc- 
ture of  an  epiploic  appendix.  The  other 
appendices  were  very  long  and  broad,  and 
some  were  perforated  at  their  base,  and  pre- 
sented an  incipient  condition  of  such  a  ring 
as  had  embraced  the  intestine.  There  could 
be  little  doubt  that  this  ring  was  either 
formed  in  an  appendix,  or  was  formed  by  the 
adhesion  of  two  neighboring  appendices.  The 
gut,  where  it  was  bound  down,  was  deeply 
marked  by  the  stricture.  From  the  stomach 
to  the  situation  of  the  obstruction  the  bowel 
was  greatly  distended,  but  more  particularly 
at  the  lower  part,  where  for  about  a  foot 
in  length  it  was  stretched  so  tight  that  it 
burst  under  a  stream  of  water  thrown  in  to 
wash  it  out  ;  and  was  nearly  black  from  con- 
gestion. The  constricting  band  was  not  ad- 
herent to  the  intestine,  and  after  removal 
from  the  body  the  gut  could  be  easily  moved 
backwards  and  forwards  in  the  ring.  The 
position  of  the  obstruction  was  immediately 
over  the  right  common  iliac  artery.  The 
caecum  and  upper  part  of  the  large  intestine 
were  of  the  natural  size,  and  contained  feces  ; 
the  transverse  and  lower  portion  were  empty 
and  contracted.'  The  external  wound  was 
just  below  the  left  kidney. 

Strangulation  of  bowel  through  the 
foramen  of  Winslow  is  most  rare.  We 
cannot  point  to  any  case  within  our  own 
experience. 

1  Path.  Soc.  Trans.,  vol.  xii.,  p.  111. 
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Obstruction  caused  by  bowel  becoming 
entangled  or  caught  in  a  mesenteric  or 
meso-colic  pouch  is  not  so  unfrequeut. 

A  specimen  of  meso-colic  hernia,  which  had 
not  been  attended  by  strangulation  of  the 
bowel,  was  exhibited  at  the  Pathological 
Society,  by  Dr.  Peacock,  in  1849  ;  having 
been  removed  from  the  body  of  a  man  aged 
thirty.  The  left  half  of  the  transverse  colon 
was  deflected  in  a  longitudinal  direction, 
down  the  middle  line,  to  the  brim  of  the  pel- 
vis, and  pushed  forward  by  a  large  swelling, 
which  projected  on  each  side  of  the  displaced 
colon.  None  of  the  small  intestines  were  to 
be  seen  ;  but  were  found  concealed  in  the 
swelling.  This  proved  to  be  a  large  pouch 
formexl  by  a  fold  of  the  meso-colon.  It  was 
opaque  below,  but  the  convolutions  could  be 
detected  through  it  at  the  upper  portion. 
The  jejunum  entered  the  pouch  at  the  upper 
and  posterior  part,  and  the  ileum  passed  out 
below  and  on  the  right  side,  about  two  inches 
above  the  termination  of  this  portion  of  the 
intestine.  There  was  no  evidence  of  constric- 
tion of  the  bowel  ;  nor  did  the  displacement 
appear  to  have  been  productive  of  any  incon- 
venience or  disorder. 

A  second  similar  case  was  attended  by 
strangulation  of  the  intestine  and  death.  A 
man,  aged  twenty-seven,  was  seized  with 
pain  in  the  abdomen,  and  vomiting.  He 
vomited  everything  taken,  and  the  pain  in 
the  stomach  was  most  severe.  He  died  about 
forty-one  hours  after  the  commencement  of 
the  attack.  The  descending  colon  was  found 
lying  on  the  left  side  of  the  caecum,  and  the 
small  intestines  were  contained  in  a  large 
pouch  formed  in  the  left  meso-colon,  and 
situated  on  the  left  side  of  the  corresponding 
large  gut.  The  ileum  passed  out  of  the  pouch 
about  two  inches  above  the  caecum,  and  at 
that  point  the  bowel  was  contracted,  thick- 
ened, and  gangrenous.1 

6.  Invagination,  or  intussusception  of 
the  bowel,  is  often  the  result  of  irritation 
caused  by  worms  ;  of  tumors  attached  to 
the  mucous  membrane  ;  and  of  other  ac- 
cidental causes,  not  always  to  be  detected 
or  explained. 

Invagination  may  frequently  be  ob- 
served in  the  post-mortem  examinations 
of  children  ["  invagination  of  the  death 
struggle"].  It  also  often  takes  place  in 
grown-up  persons  of  all  ages  and  of  both 
sexes,  and  may  occur  in  almost  every  por- 
tion of  the  intestinal  canal. 

Invagination  may  occur  in  one  or  in 
several  parts  of  the  bowel  at  the  same 
time  in  the  same  individual ;  but  we  take 
it  to  be  almost  certain,  that  when  obstruc- 
tion occurs,  it  is  the  result  of  one  exten- 
sively invaginated  portion  of  gut ;  and 
that  when  in  post-mortem  examinations 
several  intussusceptions  are  met  with, 
they  are  but  slight,  and  have  not  been 
productive  of  urgent  symptoms  during  life. 

1  Path.  Soc,  vol.  ii.,  p.  60. 


In  the  Museum  of  St.  George's  Hospital  is 
a  preparation,  which  shows  an  intussu  cep 
tion  caused  by  the  presence  of  a  tumor  grow- 
ing from  the  wall  of  the  bowel  and  projecting 
into  its  cavity.  A  process  of  Ploughing  lias 
nearly  detached  the  prolapsed  portion  from 
the  rest  of  the  intestine,  and  so  almost  set. 
free  the  tumor.  The  patient  died  <A  perito- 
nitis. 

Pig.  391. 


Intussusception,  caused  by  the  traction  of 
tumor  of  the  intestine. 


Another  preparation  in  the  same  Museum 
displays  a  portion  of  small  intestine  mvagi- 
natecl,  apparently  from  the  irritation  set  up 
by  an  ascaris  lumbricoides,  which  may  be 
seen  coiled  round  the  prolapsed  portion.  But 
many  other  parts  of  the  bowel  were  also  in- 
vaginated  ;  and  when  the  patient  died,  the 
state  of  the  bowel  was  not  suspected. 

The  anatomy  of  intussusception  is  in- 
teresting ;  we  must  devote  a  few  words  to 
its  conditions. 

The  usual  form  of  intussusception  met 
with  is  an  inversion  of  a  portion  of  intes- 
tine into  the  tube  of  the  gut  immediately 
below.  But  the  relative  conditions  of  the 
upper  and  lower  portions  of  the  bowel 
may  be  reversed  ;  the  intestine  below  may 
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be  projected  into  the  intestine  above,  and 
this  would  stid  constitute  an  intussuscep- 
tion. This  latter  state  must,  however,  be 
quite  exceptional,  even  if  it  ever  occur. 
The  former  is  common  and  often  fatal. 

A  perpendicular  section  through  an  in- 
vagination will  display  on  each  side,  and 
lying  parallel  with  each  other,  three  layers 
of  intestinal  wall ;  a  transverse  section 
Avould  show  three  rings  of  intestine,  one 
within  the  other.  In  each  section,  whether 
perpendicular  or  transverse,  the  opposed 
surfaces  of  the  intestine  will  correspond 
in  character  ;  peritoneum  will  touch  peri- 
toneum, and  mucous  membrane  be  in  con- 
tact with  a  similar  tissue.  The  outer 
surface  of  the  external  layer  is  of  course 
peritoneum  ;  the  lining  of  the  inner  layer 
is  of  course  mucous  membrane  ;  but  be- 
tween these  there  are  two  opposed  sur- 
faces of  mucous  membrane,  and  two  like- 
wise of  peritoneum.  Between  the  inner 
and  middle  layers,  and  in  the  space  lined 
by  peritoneum,  will  be  a  certain  portion 
of  mesentery  or  meso-colon  dragged  in  by 
the  inner  layer  of  bowel  as  it  becomes 
prolapsed.  The  limit  of  the  invagination 
ahove  is  at  the  outer,  or  peritoneal  sur- 
face of  the  bowel,  and  consists  of  an  ob- 
tuse edge,  formed  by  the  folding  in  of  the 
intestine  at  that  point.  The  lower  limit 
is  inside  the  tube,  and  can  only  be  ob- 
served when  the  gut  is  laid  open.  The 
portion  of  intestine  which  receives  the  in- 
vagination is  a  single  layer ;  the  invagi- 
nated  portion,  that  which  slips  into  the 
former,  consists  of  two  layers  of  bowel. 
A  portion  of  mesentery  will  be  found  be- 
tween these  two  layers,  its  size  and  shape 
varying  with  the  length  of  the  prolapsed 
intestine.  The  lowest  extremity  of  this 
impacted  mesentery  is  almost  drawn  to  a 
point,  and  is  near  the  extreme  lower  part 
of  the  prolapse.  The  mesentery  is  thicker 
and  broader  where  it  enters  the  fold  be- 
tween the  two  layers  of  intestine,  so  that 
it  becomes  somewhat  triangular  in  shape 
as  it  lies  between  the  two  layers  of  intes- 
tine already  alluded  to.  As  the  mesentery 
is  attached  to  one  margin  of  the  bowel, 
the  bowel  in  prolapsing  is  somewhat  re- 
tarded by  the  mechanical  action  of  the 
former  ;  for  the  mesentery,  being  always 
in  a  state  of  tension,  drags  upon  one  side 
of  the  prolapsed  bowel  ;  it  will  therefore 
be  found,  especially  in  an  extensive  pro- 
lapse, that  the  prolapsed  end  of  the  gut, 
its  inner  extremity,  is  turned  in  the  direc- 
tion of  the  attached  mesentery  ;  from 
which  circumstance  the  piece  of  bowel 
presenting  the  prolapse  will  be  found 
slightly  curved  to  one  side,  and  thus  the 
whole  mass  assumes  a  crescentic  figure. 

Rokitansky,  in  referring  to  this  condi- 
tion, makes  the  following  important  re- 
marks. "  First,  that  the  inva<iinated 
portion    does    not    lie    parallel   with  its 


sheath,  but  always  offers  a  greater  curva- 
ture than  the  latter,  the  inverted  tube 
being  compressed  on  its  concavity  into 
tense  tranverse  folds.  Secondly,  that  the 
oritiee  of  the  invaginated  portion  of  bowel 
does  not  lie  in  the  axis,  or  in  the  centre 
of  the  sheath,  but  towards  the  side  ;  and 
that,  following  the  traction  exerted  upon 
it  by  the  mesenteric  fold  that  belongs  to 
the  inverted  intestine,  it  is  directed 
towards  the  mesenteric  wall  of  the  sheath; 
that  the  opening  is  not  circular,  but  rep- 
resents a  fissure.  This  affords  a  diagnos- 
tic sign  for  the  examination  of  intussus- 
ceptions of  the  rectum,  which  are  within 
the  reach  of  manual  exploration."1 

Invagination  may  go  on  to  involve  a 
large  portion  of  the  small,  and  the  greater 
portion  of  the  large  intestine.  When 
an  intussusception  increases  in  size,  the 
involution  is  that  of  the  bowel  below  the 
commencement  of  invagination  ;  if  this 
commences  at  the  lower  part  of  the  ileum, 
more  of  the  upper  ileum  does  not  disap- 
pear, but  the  prolapse  grows  in  length  at 
the  expense  of  the  inferior  portion  of  the 
intestine,  caecum,  ascending  colon,  etc. ; 
each  of  which  in  turn  would  become 
folded  in,  as  the  prolapse  increased. 

We  do  not  attempt  to  explain  the 
causes  of  intussusception.  In  all  proba- 
bility, an  empty  state  of  intestine,  and 
some  irritating  cause  under  such  condi- 
tions, are  essential  to  its  production. 

["  The  mode  of  origin  of  intestinal  invagina- 
tion has  been  explained  as  due  to  the  forcing 
of  a  portion  of  intestine  possessing  normal  or 
increased  peristaltic  action  into  a  portion 
lying  below  it,  and  paralyzed  hy  violent 
diarrhoea,  ingesta,  traumatism,  or  partial 
peritonitis.  Another  early  theory  of  the  for 
mation  of  intestinal  invagination  was  that  it 
was  due  to  the  tetanic  contraction  of  the  cir- 
cular muscular  fibres  of  a  short  portion  of  the 
intestine,  in  consequence  of  which  the  latter 
is  forced  by  the  peristaltic  action  of  the  por- 
tion lying  above  it  into  that  which  lies  below, 
and  is  then  firmly  grasped.  Presented  in 
this  way,  the  theory  is  scarcely  correct ;  but, 
as  the  following  will  show,  there  is  a  certain 
foundation  for  it. 

•'The  fact  thati  nvagination  occurs  so  much 
the  more  frequently  in  the  region  of  the 
caecum  and  in  the  lowest  portion  of  the  ileum 
immediately  above  the  ileo-csecal  valve,  has 
always  invited  attempts  at  explanation. 
Special  importance  has  been  attached  to  the 
greater  breadth  of  the  caecum  and  colon  into 
which  the  smaller  ileum  could  easily  enter  ; 
also  to  the  more  fixed  position  of  the  colon, 
which  forms  the  sheath,  as  compared  with 
the  greater  mobility  of  the  penetrating  ileum 
rendered  possible  by  its  mesentery.  The 
greater  sluggishness,  too,  of  the  former  has 
been  invoked,  and  the  more  vigorous  peri- 
staltic action  of  the  latter. 
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INTESTINAL    OBSTRUCTIONS. 


007 


"  The  importance  of  these  factors  is  certainly 
not  to  be  underestimated,  but  the  principal 
cause  is  to  be  found  elsewhere.  If  we  con- 
sider that  the  ileo-csecal  opening  is  distin- 
guished by  a  sphincter,  the  contraction  of 
which  can  increase  to  powerful  tenesmus,  we 
recognize  that  there  is  a  complete  analogy 
between  the  conditions  of  invagination  in  the 
region  of  the  caecum  and  the  different  kinds 
of  prolapse  of  the  rectum,  which,  like  ileo- 
csecal  invaginations,  is  found  most  frequently 
in  early  childhood.  Just  as  anal  tenesmus, 
excited  by  any  cause  whatever  (rectal  blen- 
norrhcea,  profuse  diarrhoea),  usually  excites 
and  accompanies  prolapse  of  the  rectum,  so 
is  ileo-caecal  tenesmus,  excited  by  catarrh  or 
abnormal  irritability  of  the  terminal  portion 
of  the  ileum,  of  great  importance  in  the  pro- 
duction of  many  ileo-caecal  and  ileo-colic  in- 
vaginations. In  many  cases  in  which  we  see 
invaginations  in  the  region  of  the  caecum  fol- 
low prolonged  diarrhoea  or  colic,  the  taking 
of  unsuitable  food,  or,  especially  in  early  in- 
fancy, the  withdrawal  of  the  mother's  milk 
and  the  substitution  of  improper  food,  caecal 
tenesmus  plays  an  important  part.  If  the 
caecum  and  the  colon  are  rendered  easily 
movable  by  their  mesentery — as  is  regularly 
the  case  during  early  life — the  repeated  and 
more  forcible  peristaltic  pressure  towards  the 
persistently  contracted  ileo-caecal  sphincter 
causes  ileo-caecal  invagination.  If  the  caecum 
is  firmly  fastened  down,  so  that  it  cannot  be 
turned  in  and  invaginated  into  the  colon, 
prolapse  of  the  ileum  into  the  colon  takes 
place,  with  formation  of  an  ileo-caecal  invagi- 
nation, just  as  prolapse  of  the  rectum  may 
follow  violent  anal  tenesmus.  If  neither  of 
these  happens,  invagination  of  the  lowest 
part  of  the  ileum  may  occur,  as  is  also  the 
case  in  the  rectum  when  it  becomes  invagi- 
nated in  itself  above  an  obstinately  contracted 
(tenesmus)  sphincter,  and  is  finally  pro- 
lapsed (prolapse  of  the  rectal  wall  with  in- 
vagination). 

"  If  ileo-caecal  invaginations  are  very  com- 
mon in  children,  and  ileum  invaginations,  on 
the  contrary,  very  rare,  the  reason  lies  in  the 
greater  mobility  of  the  caecum  and  ascending 
colon  allowed  by  their  mesentery,  and  the 
consequent  removal  of  an  obstacle  to  invagi- 
nation. In  adults  this  obstacle  is  removed, 
and  we  find  ileum  invaginations  as  frequent 
as  ileo-caecal.  Probably  a  not  uncommon 
abnormal  mobility  of  the  caecum  and  ascend- 
ing colon  is  an  element  in  the  production  of 
the  latter  in  adults  also. 

"An  important  part  in  the  etiology  of 
invaginations  is  taken  by  neoplasms  of  the 
intestinal  canal,  especially  such  as  have  a 
pedunculated  attachment  to  the  mucous 
membrane,  and  project  in  the  form  of  a  poly- 
pus into  the  lumen  of  the  canal.  The  records 
are  full  of  cases  of  invagination  due  to  polypi. 
Since  the  polypus  is  grasped  by  the  peristaltic 
action  and  forced  towards  the  anum  like  the 
rest  of  the  contents,  it  draws  the  intestine 
from  which  it  springs  as  an  intussusception 
behind  it. 

"On  the  other  hand,  it  is  exceedingly  un- 
common for  circular  stenosis  of  the  canal  to 


cause  invagination,  for  the  reason  that  the 
introduction  of  the  voluminous  intestine 
above  the  stenosis,  preceded  by  the  stenosed 
part,  into  the  usually  contracted  portion 
lying  below  it,  meets  with  mechanical  obsta- 
cles. Where  these  do  not  exist,  as  in  steno- 
sis of  the  ileo-caecal  opening,  we  find  that 
intussusception  is  not  uncommon. 

"Among  the  incidental,  and  in  part  also 
indirect,  causes,  a  well-ascertained  part,  ac- 
cording to  the  most  trustworthy  observations, 
is  played  by  improper  ingesta,  traumatism 
of  the  abdomen,  violent  jarring  of  the  body, 
prolonged  diarrhoea,  colics,  and  constipation. 
The  mode  of  action  of  these  causes  can  be 
easily  made  out  by  the  aid  of  the  foregoing. 

"  In  earlier  times,  when  intestinal  worms 
were  supposed  to  be  the  cause  of  many  dis- 
eases and  morbid  symptoms,  they  were  often 
held  responsible  for  invagination  of  the  in- 
testine also.  There  is  no  support  for  such  an 
opinion.  Sometimes  the  ascarides,  as  Ruysch 
described  and  De  Haen  pictured  it,  wind  them- 
selves about  the  intussusception — an  entirely 
unimportant  incident  which  can  have  no  con- 
nection with  the  etiology,  for  the  reason  that 
an  intussusception  must  be  present  before  the 
ascarides  can  wind  themselves  about  it."1] 

If  invagination  increases  beyond  a 
slight  extent,  a  change  will  soon  occur  in 
the  condition  of  the  implicated  piece  of 
bowel ;  which,  we  may  predict,  places  it 
beyond  hope  of  reduction,  accidental  or 
applied.  From  the  pressure  exerted  on  it 
and  its  mesentery,  congestion,  followed 
by  inflammation,  soon  commences.  The 
result  of  this  condition  is  a  more  than  nat- 
ural secretion  from  the  mucous  surface, 
and  often  a  bloody  discharge  mixed  with 
mucus.  This  is  a  symptom  ot'some  import- 
ance in  the  diagnosis  of  intussusception. 
The  whole  mass  then  becomes  thickened, 
and  peritonitis  usually  commences  about 
the  upper  part  of  the  invagination,  and 
extends  more  or  less  over  the  general  sur- 
face. This  onset  of  peritonitis  is  usually 
sufficient  to  ensure  adhesion  of  the  op- 
posed surfaces  of  the  peritoneum,  at  the 
entrance  or  upper  ring  of  the  sheath.  At 
this  line  there  will  also  be  a  certain 
amount  of  strangulation  exerted  upon 
the  portion  Avithin  the  ring.  This  is  the 
first  step  in  the  effort  made  by  nature  to 
remedy  the  evil,  now  rendered  irredu- 
cible, in  order  that  presently  the  pro- 
lapsed portion  may  be  cast  off  by  slough- 
ing; and  that  the  escape  of  the  contents  of 
the  bowel  maybe  provided  against,  by  the 
union  of  the  upper  and  lower  portions  of 
the  otherwise  severed  intestine. 

Peritonitis  of  a  severe  character  usually 
occurs  when  a  large  portion  of  intestine 
is  involved,  and  soon  carries  off  the 
patient ;  but  should  he  survive  this  attack, 

[i  Leichtenstern,  Constrictions,  etc.,  of  the 
Intestines. — Ziemssen's  Cyclopaedia  of  Medi- 
cine, Am.  ed.,  vol.  vii.,  p.  616  et  seq.] 
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he  may  yet  recover.  The  involved  por- 
tion may  slough,  and  be  passed  by  stool, 
and  the  patient  rise  from  his  bed  conva- 
lescent in  a  few  weeks. 

The   further  history  and  treatment   of 
intussusception  is   best  illustrated  by  the  ! 
following  cases. 

A  boy,  nearly  five  years  of  age,  complained 
of  soreness  about  the  anus,  the  result  of 
ascarides.  The  next  day  he  was  seized  with 
sudden  pain  in  the  lower  part  of  the  abdo- 
men, and  strained  several  times  at  stool,  but 
passed  nothing.  He  soon  afterwards  vomited. 
He  continued  to  go  to  stool  every  half-hour. 
In  the  afternoon  he  experienced  constant 
desire  to  go  to  stool,  and  passed  a  clot  of 
blood.  On  some  of  these  occasions  he  passed 
dark-colored  blood  and  slimy  matter.  There 
was  great  restlessness,  and  thirst.  The  ab- 
domen was  more  swollen  above  than  below 
the  umbilicus.  There  was  much  tenderness 
over  it  on  pressure.  The  symptoms  con- 
tinued unrelieved,  and  death  took  place  on 
the  fifth  day.  A  considerable  intussuscep- 
tion had  occurred  of  the  ileum  through  the 
ileo-csecal  valve ;  the  appendix  was  also  car- 
ried in.  About  3i  inches  of  bowel  protruded 
into  the  caecum.  The  involved  part  was  of  a 
deep  red  color.  It  was  so  firmly  grasped  by 
the  ileo-caecal  valve,  that  the  effort  to  reduce 
it  appeared  likely  to  tear  the  bowel.1 

A  child,  six  months  old,  died  after  sixty 
hours  of  suffering  from  vomiting  and  dis- 
charge of  bloody  mucus  from  the  rectum. 
The  whole  of  the  colon,  ascending,  trans- 
verse, and  descending,  had  passed  into  the 
sigmoid  flexure.  The  mucous  membrane  of 
the  prolapse  was  purple  from  strangulation.2 

The  two  foregoing  cases  mark  the  prom- 
inent sj'inptoms  of  acute  invagination  of 
intestine ;  sudden  pain ;  constant  and 
urgent  desire  to  stool,  with  little  fecal 
matter  passed,  but  blood  in  clots  or  bloody  j 
mucus  escaping  in  small  quantities  ;  more  j 
or  less  vomiting  ;  great  distress,  both  gen- 
eral and  local ;  and  death  following  in  a 
few  days.  But  death  may  be  somewhat 
sudden. 

A  sailor,  during  a  railway  journey,  was  ob- 
served to  place  himself  on  the  floor  of  the  car- 
riage, but  had  no  attention  paid  him  by  his 
fellow-passengers.  At  the  journey's  end  he 
was  found  dead.  The  abdomen  presented 
marks  of  severe  peritonitis.  A  fold  of  intes- 
tine near  the  termination  of  the  ileum,  six 
inches  in  length,  was  intussuscepted  and  gan- 
grenous. Probably  in  this  instance  the  mis- 
chief was  of  some  few  days'  duration.3 

In  other  instances  the  symptoms  ap- 
pear to  extend  over  a  much  longer  period, 
and  ultimately  prove   fatal ;    or    if   the 

1  Path.  Trans.,  vol.  ii.,  p.  55. 

2  Ibid.,  vol.  ii.,  p.  56. 
8  Ibid.,  vol.  i..  p.  77. 


strangulated  bowel  slough  off,  may  termi- 
minate  favorably. 

A  man,  aged  twenty-five,  suffered  from  at- 
tacks of  colicky  pain  in  the  abdomen,  and 
gradually  lost  flesh.  One  day  he  became 
suddenly  worse,  and  on  the  following  day 
died  ;  nearly  four  months  from  the  supposed 
date  of  the  commencement  of  his  attack. 
About  six  inches  of  ileum,  c?ecum,  and  the 
first  part  of  the  ascending  colon,  had  passed 
into  the  large  bowel  beyond.  There  was  no 
appearance  of  gangrene  in  any  part.  The 
colon  contained  much  mucus  and  coagulated 
blood.  The  mucous  membrane  was  turgid 
and  purple.  The  involved  layers  of  the  in- 
testine were  firmly  adherent  to  each  other  by 
dense  bands  of  false  membrane.1 

Recovery  after  the  passage  of  the 
strangulated  portion  of  the  bowel  through 
the  rectum  is  the  only  fortunate  result 
that  we  can  anticipate  in  a  case  of  chronic 
intussusception,  and  fortunately  is  a  re- 
sult which  occasionally  takes  place ;  nor 
does  the  loss  of  the  bowel  appear  to  be 
attended  by  any  subsequent  evil  conse- 
quences, i.e.,  contraction  or  stricture  of 
the  gut,  so  far  as  we  have  been  able  to  in- 
vestigate the  subject. 

A  boy,  aged  five,  was  taken  ill  four  months 
previously  to  the  time  at  which  a  mass  of 
bowel  was  passed.  At  first  he  suffered  from 
simple  fever,  but  afterwards  experienced 
much  distress.  He  complained  chiefly  of 
pain  in  the  region  of  the  bladder  ;  but  there 
was  no  tenderness.  The  urine  was  sometimes 
retained  for  a  long  time.  The  bowels  were 
very  much  confined,  sometimes  for  fifty  hours. 
There  was  occasional  vomiting.  He  was  never 
known  to  pass  blood.  Eight  inches  of  the  ileum, 
the  ccecum  with  its  appendix,  and  about  four 
inches  of  the  colon,  were  passed  by  stool. 
The  tissues  were  almost  black,  and  offensive. 
Diarrhoea  preceded  the  discharge  of  the  sepa- 
rated bowel.  At  the  end  of  six  weeks  from 
this  event  the  little  patient  seemed  quite  well, 
and  the  bowels  acted  regularly. 

This  case  occurred  in  1847,  under  the  care 
of  Mr.  Hesilridge  Buckby,  of  Sutton-on-Trent. 
In  September,  1863,  he  kindly  wrote  to  the 
author  to  the  following  effect :  "I  have  much 
pleasure  in  informing  you  my  little  patient 
has  continued  in  perfect  health  ever  since  his 
restoration.     I  saw  him  the  other  day." 

V.  T.,  aged  eighteen,  was  seized  with  severe 
paroxysmal  pain  in  the  abdomen.  This  con- 
tinued and  increased  without  relief ;  and  was 
followed  by  stercoraceous  vomiting.  Symp- 
toms of  general  peritonitis  came  on,  without 
any  relief  from  the  bowels.  The  more  urgent 
symptoms  were  relieved  under  the  use  of 
calomel  and  opium  ;  but  no  evacuation  was 
obtained.  On  the  tenth  and  following  day 
enemata  were  returned  without  any  fecal 
tinge.  On  the  twelfth  day  some  feculent 
matter  was    brought  away  :  and   more  feces 

«  Path.  Trans.,  vol.  vii.,  p.  193. 
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passed  after  a  dose  of  castor-oil.  On  the  nine- 
teenth day  he  had  three  motions.  The  last 
consisted  of  bright  florid  blood,  mingled  with 
many  portions  of  the  small  intestine.  The 
two  previous  motions  were  said  to  have  been 
of  precisely  the  same  character,  and  to  have 
contained  many  "  skins."  At  the  expiration 
of  six  weeks  the  patient  returned  to  his  usual 
occupation.1 

Peritonitis  may  be  the  result  of  perfo- 
ration of  the  bowel  during  the  separation 
of  the  sroughing  prolapse  ;  in  which  case 
death  is  generally  rapid,  and  attended  by 
acute  pain  and  much  suffering. 

The  average  number  of  deaths  from  in- 
tussusception, taking  all  ages,  must  be 
very  small.  In  five  years  there  were  ad- 
mitted into  the  Hospital  for  Sick  Children, 
in-patients  1,920,  out-patients  46,298  — 
total,  48,218.  Only  one  death  from  in- 
vagination of  the  intestine  occurred 
among  this  number  of  patients. 

It  will  appear  that,  although  invagina- 
tion has  been  classed  with  the  causes  of 
acute  strangulation,  many  cases  occur  in 
which  these  symptoms  are  not  very  acute, 
and  last  some  time,  or  even  terminate  in 
recovery,  though  at  a  sacrifice  of  a  por- 
tion of  the  bowel. 

Invagination  may  be  suspected  when 
there  are  present  acute  pain,  sudden  in 
its  attack,  and  confined  in  extent  ;  con- 
stant and  urgent  desire  to  stool,  without 
any  relief,  with  the  passage  of  blood  and 
mucus,  and  sometimes  a  swelling,  sau- 
sage-like in  shape,  may  be  felt,  in  the 
ileo-csecal  region  ;  with  constipation  and 
vomiting  ;  but  all  evidence  of  swelling  is 
frequently  wanting.  No  age  is  exempt 
from  invagination  ;  but  children  are  most 
liable  to  its  occurrence.  The  pain  in  such 
instances  is  often  intermittent :  when 
present,  the  child  doubles  itself  forwards, 
and  often  rests  its  head  on  the  bed,  kneel- 
ing. 

The  treatment  should  chiefly  consist  of 
opiates ;  with  the  addition  of  calomel 
when  peritonitis  sets  in,  and  leeches  to 
the  part  in  pain.  The  proposal  to  open 
the  abdomen  should  not  be  entertained. 
The  cases  recorded  will  justify  this  opin- 
ion. And  if  general  measures  give  no 
relief,  we  have  only  the  one  hope  left, 
that  the  involuted  portion  may  be  thrown 
off  by  slough,  and  thus  the  obstruction 
be  removed. 

Distension  of  the  lower  bowel  with 
fluid  or  air  has  been  recommended,  and 
even  stated  to  have  been  successfully  ap- 
plied in  cases  of  urgency ;  but  however 
promising  this  kind  of  treatment  may  ap- 
pear, it  must  be  recollected  that,  even 
when  the  abdomen  has  been  opened,  it 
has  been  difficult,  and  in  some  cases  im- 
possible, to  reduce  the  involution  without 

1  Path.  Trans.,  vol.  vii.,  p.  199. 


tearing  the  bowel.  A  case  is,  however, 
recorded  by  Dr.  Baldwin,  of  Jacksonville, 
Florida,  of  recovery  in  supposed  invagi- 
nation, treated  by  injecting  a  very  large 
quantity  of  fluid  into' the  rectum. ' 

We  have  now  to  consider  the  more 
chronic  conditions  productive  of  obstruc- 
tion. 

1.  Habitual  constipation  may  become 
accidentally  prolonged  to  such  an  extent 
as  to  cause  anxiety  ;  or  the  accumulation 
of  fecal  matter  may  be  mistaken  for  a  tu- 
mor, so  circumscribed  occasionally  is  the 
collection  in  the  large  intestine.  The 
time  which  may  elapse  while  the  bowels 
are  entirely  closed,  and  the  amount  of 
feces  which  may  be  collected  .  therein, 
would  surpass  belief,  were  it  not  that  the 
experience  of  those  now  living  can  con- 
firm the  statements  made  by  writers  on 
this  subject. 

A  lad,  aged  seven,  on  recovering  from  an 
attack  of  fever,  was  affected  with  great  torpor 
of  the  bowels.  This  gradually  increased  to 
such  an  extent,  that  in  two  years  treatment 
failed  to  have  any  effect.  When  admitted 
into  the  Free  Hospital,  under  the  care  of  Mr. 
Gay,  nothing  whatever  had  passed  from  the  bowels 
for  three  months.  The  health  had  not  suffered  ; 
the  appetite  was  good.  The  body  was  greatly 
enlarged,  and  was  forty-nine  inches  in  girth  ; 
and  there  was  inconvenience  to  respiration. 
There  was  considerable  prominence  on  the 
left  side,  as  if  the  colon  and  sigmoid  flexure 
were  chiefly  loaded. 

A  speculum  was  passed  into  the  rectum, 
and  after  dilating  it,  an  enema  tube  was 
passed  high  up.  The  contents  of  the  bowel 
were  washed  out  by  a  stream  of  warm  water 
kept  constantly  playing  upon  them,  for  half 
an  hour  at  a  time.  A  large  quantity  of  hard 
black  feces,  like  cinders,  was  brought  away. 
These  measures  repeated  several  times  reduced 
the  girth  of  the  abdomen  to  twenty-six  inches.2 

The  surgeon  is  usually  consulted  at  the 
latter  period  of  obstinate  constipation, 
which  has  at  last  arrived  at  complete  ob- 
struction of  the  intestine ;  and  as  all 
power  of  propulsion  is  then  lost,  the  con- 
tents have  to  be  removed  mechanically. 
This  can  only  be  done  by  the  aid  of  re- 
peated warm-water  enemata ;  or  by 
means  of  some  kind  of  scoop  or  short 
lever,  with  which  the  lowest  masses  of 
hardened  feces  should  be  carefully  dis- 
lodged. 

Purgatives  in  such  cases  are  not  of 
much  use,  until  the  load  is  somewhat  re- 
duced in  the  lower  bowel. 

The  following  very  instructive  case  is  men- 
tioned, in  a  letter  to  Dr.  Burne,  by  the  late 
Dr.  R.  Williams,   Physician  to  St.  Thomas's 

1  American  Journal  of  Medical  Sciences, 
Oct.  1852,  p.  568. 

2  Path.  Trans.,  vol.  v.,  p.  174. 
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Hospital.  A  lady,  aged  thirty-five,  was  at-  ] 
tacked  with  severe  gastrodynia,  and  most  ob- 
stinate  constipation.  Paroxysms  of  the  pain 
recurred  at  short  intervals,  gradually  became 
more  frequent,  and  at  length  quotidian.  Each 
meal  was  followed  by  pain  so  severe  and  con- 
tinued, that  she  limited  herself  to  dry  biscuit 
and  brandy-and-water ;  and  this  was  com- 
monly rejected.  Nothing  gave  relief  but 
opium,  of  which,  for  months,  she  took  not 
less  than  sixty  grains  daily.  Her  bowels, 
independent  of  the  astringent  effects  of  opium, 
were  always  greatly  constipated ;  and  no 
quantity  of  salts,  oil,  or  senna  in  the  least 
moved  them ;  elaterium,  croton-oil,  or  other 
powerful  purgatives,  immediately  inverted 
the  action  of  the  stomach,  and  were  rejected. 
Calomel  was  the  only  medicine  which  would 
act  upon  the  bowels,  and  this  not  until  her 
mouth  was  affected. 

From  this  cause  she  frequently  had  no 
evacuation  for  six  weeks  together  ;  and  in  one 
year,  when  much  weakened  by  repeated  sali- 
vation, so  that  it  was  necessary  to  defer  the 
administration  of  the  calomel  as  long  as  pos- 
sible, she  had  only  one  evacuation  every  three 
months,  or  four  in  the  year. 

At  the  times  her  bowels  acted  she  suffered 
immensely,  her  pains  being  more  severe,  if 
possible,  than  those  of  labor.  The  fecal  mat- 
ter when  passed  was  enormous  in  quantity, 
healthy  in  color,  and  was  formed  into  large 
round  lumps  or  scybala,  each  certainly  not 
less  than  a  large  foetal  head,  and  so  numerous 
as  often  to  fill  a  common-sized  pail.1 

We  may,  perhaps,  have  travelled  some- 
what from  the  path  of  our  especial  call- 
ing, in  introducing  the  latter  cases,  illus- 
trative of  chronic  obstruction  of  the  in- 
testine. But  the  accumulation  of  large 
quantities  of  feces  is  often  productive  of 
a  strange  and  anomalous  train  of  symp- 
toms ;  often  such  as  indicate  structural 
obstructions  ;  or  simulate  morbid  growths 
in  the  abdominal  cavity.  Experience, 
discrimination,  and  careful  examination 
are  often  requisite  to  insure  a  correct  di- 
agnosis as  to  the  true  nature  of  these  col- 
lections :  and  without  extreme  caution, 
the  surgeon  may  be  baffled  in  his  at- 
tempts to  unravel  the  conditions  attend- 
ant on  a  loaded  intestine,  accompanied 
by  obstinate  constipation.  With  a  gut 
greatly  distended  by  fecal  matter,  and 
with  the  symptoms  of  organic  obstruc- 
tion, it  will  frequently  happen  that  the 
bowels  act  freely,  and  yet  without  relief, 
or  any  reduction  of  the  size  of  the  abdo- 
men. It  is  but  the  overshot  of  the  sluice  ; 
the  head-stream  is  dammed  up  ;  the  canal 
is  loaded  to  overflowing. 

2.  Obstruction,  the  result  of  injury,  we 
need  but  allude  to  here.  The  conditions 
and  treatment  have  been  already  de- 
scribed; see  Vol.  I.,  p.  886. 

3.  Constipation,   occasionally  amount- 

1  Burne,  On  Habitual  Constipation,  p.  28. 


ing  to  obstruction  of  many  dajs'  stand- 
ing, or  even  of  a  fatal  character,  is  apt  to 
occur  in  cases  of  peritonitis,  attendant  on 
tubercular  deposit  in  the  subserous  cellu- 
lar tissue,,  or  the  result  of  other  causes  ;  a 
condition  often  accompanied  by  ulcera- 
tion of  adjacent  and  adherent  surfaces  of 
the  intestine.1  A  direct  communication 
thus  takes  place  between  two  or  more  op- 
posed surfaces  of  bowel :  often  an  abscess 
is  found  within  the  abdomen,  communi- 
cating through  ulcerated  openings  with 
several  portions  of  the  intestinal  canal ; 
there  is  great  irritability  of  the  stomach, 
and  often  rejection  of  all  food  ;  an  un- 
yielding abdominal  wall,  and  an  irregu- 
larity of  its  surface  ;  general  but  not  ex- 
quisite tenderness ;  and  constipation  of, 
perhaps,  some  days'  standing.  Such  symp- 
toms might,  at  first  sight,  convey  the  idea 
that  obstruction  was  due  to  some  of  the 
causes  previously  enumerated.  But  in 
such  cases  as  we  have  now  under  consid- 
eration, there  are  usually  general  indica- 
tions of  tuberculous  cachexia  long  before 
symptoms  of  obstruction  set  in.  The 
condition  of  the  bowels  is,  however,  as  a 
rule,  extremely  uncertain  in  these  cases : 
occasionally  confined,  but  more  frequently 
purged.  With  adhesion  of  peritoneal 
surfaces,  and  ulceration  through  the  coats 
of  the  intestines,  obstruction  is  rare  ;  and 
is  rather  the  exception,  unless  the  calibre 
of  the  bowel  is  contracted  by  the  pressure 
of  abscess,  or  diminished  by  false  mem- 
brane, or  other  media,  stretched  across  the 
tube.  Looseness  of  bowels  is  the  usual 
condition  in  the  cases  just  considered. 

4.  Stricture  of  the  intestine  is  the  most 
common  cause  of  obstruction. 

Strictures  of  the  intestine  occur  under 
various  conditions,  independent  of  can- 
cerous deposit  in  the  walls  of  the  gut. 
The  chief  causes  of  simple  stricture  are 
due  to  the  action  of  caustic  substances  ; 
to  the  presence  of  foreign  bodies,  causing 
ulceration  and  contraction  ;  to  tubercu- 
lous ulceration  ;  to  ulceration  of  the  mu- 
cous membrane  without  any  known 
cause  ;  to  the  thickening  attendant  on 
old  reducible  hernia ;  and  to  an  inflam- 
matory action  taking  place  in  the  walls  of 
a  portion  of  the  intestine,  terminating  in 
the  effusion  of  fibrin,  and  subsequent 
contraction  of  the  canal. 

Stricture,  the  result  of  disease  of  the 
upper  portion  of  the  small  intestine,  is 
rare.  We  believe,  when  met  with,  it  usu- 
ally follows  cicatrization  and  contraction 
after  ulcer,  the  direct  effect  of  some 
escharotic  accidentally  or  intentionally 
swallowed  ;  or  of  some  other  form  of  ul- 
cer which,  in  healing,  has  contracted  the 
diameter  of  the  gut. 

1  An  interesting  case  is  recorded  by  Dr. 
Bristowe,  Path.  Trans.,  vol.  viii.,  p.  200. 
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Stricture  of  the  duodenum  is  uncom- 
mon. We  have  met  with  a  few  instances 
of  it.  In  the  Museum  of  the  College  of 
Surgeons  is  a  specimen  of  a  stricture  of 
the  duodenum  ;  the  stricture  is  half  an 
inch  in  length.  It  appears  simple  in  its 
character,  but  has  no  history  attached  to 
it.1 

The  following  case  well  illustrates  the  ef- 
fects of  an  escharotic  substance  introduced 
into  the  stomach.  A  woman,  aged  forty,  ac- 
cidentally swallowed  about  half  a  wine-glass- 
ful of  "  Burnett's  solution"  (chloride  of  zinc), 
and  was  immediately  seized  with  violent  pain 
and  vomiting  ;  but  under  treatment  recovered 
from  the  immediate  effects  of  the  poison.  A 
month  afterwards,  pain  and  vomiting  re- 
turned ;  and  in  about  two  months  after  she 
was  admitted  into  St.  Mary's  Hospital,  under 
the  care  of  Dr.  Markham.  All  food  taken  was 
rejected  ;  and  she  died  about  four  weeks  after 
her  admission,  and  some  three  months  after 
taking  the  fluid.  In  the  pyloric  portion  of  the 
stomach,  about  an  inch  and  a  half  above  the 
valve,  the  stomach  was  so  contracted  as  only 
to  permit  the  passage  of  a  small  bougie.  The 
constriction  was  clearly  the  result  of  a  cica- 
trix.2 

A  young  lady  had  accidentally  some  "Bur- 
nett's fluid"  given  her  instead  of  a  dose  of 
medicine.  Acute  pain  and  vomiting  were  the 
immediate  result,  and  for  many  months  life 
was  despaired  of ;  by  degrees  the  stomach  be- 
came more  tolerant  of  food,  and  was  able  to 
retain  small  quantities  of  fluid  nourishment, 
taken  at  frequent  intervals.  It  is  now  some 
five  years  since  the  accident  ;  but  still  the 
greatest  care  is  requisite  on  the  part  of  the 
patient  as  regards  her  diet.  It  can  only  be 
taken  in  a  fluid  form,  in  small  quantities ; 
and  is  generally  required  at  intervals  of  four 
hours.  Solid  meat,  or  indiscretion  in  quantity 
of  food,  at  once  produces  vomiting,  and  the 
contents  are  rejected.  The  health  is  in  every 
other  respect  good.  No  doubt  some  contrac- 
tion has  taken  place  from  ulceration,  caused 
by  the  caustic  applied  to  the  pyloric  extremity 
of  the  stomach  or  to  the  duodenum. 

Stricture  following  other  forms  of  ulceration 
is  occasionally  met  with.  A  specimen  of 
stricture  of  the  ileum  after  ulceration  is  re- 
corded by  Dr.  Bristowe.  The  ileum  and  lower 
part  of  the  jejunum  presented  numerous  ul- 
cers, mostly  cicatrizing.  At  the  commence- 
ment of  the  ileum  a  cicatrix  had  formed,  and 
reduced  the  calibre  of  the  intestine  to  such  a 
degree  that  the  point  of  the  little  finger  could 
barely  be  inserted.  Below,  the  bowel  was 
contracted ;  above,  it  was  considerably  di- 
lated. One  slough,  opening  through  the  in- 
testine, allowed  the  escape  of  feculent  matter 
into  the  peritoneal  cavity.  The  intestinal 
wall  at  the  strictured  part  was  an  inch  thick. 
Throughout  the  large  intestine  were  numer- 
ous cicatrizing  ulcers.  The  history  of  the 
patient  did  not  throw  any  light  on  the  case. 

1  Series  xxiii.,  No.  1176. 

2  Path.  Trans.,  vol.  x.,  p.  164. 


For  some  years  she  had  been  liable  to  sudden 
attacks  of  pain  and  constipation.1 

A  man,  aged  fifty-four,  had  been  poorly  lor 
twelve  months.  At  the  commencement  of 
that  period  he  had  suffered  from  an  attack  of 
fever,  since  which  he  complained  of  pinch- 
ing pain  in  the  bowels;  the  abdomen  be- 
came swollen;  and  he  lost  flesh.  II.;  could 
take  very  little  food  ;  was  constantly  wick,  but 
the  bowels  acted  once  or  twice  daily.  A  con- 
striction of  the  ileum  was  found  at  the  junc- 
tion of  the  upper  with  the  middle  third,  do- 
pendent  on  great  thickening  of  the  walls  of 
the  bowel.  The  stricture  was  an  inch  long, 
and  barely  admitted  the  tip  of  the  finger. 
Immediately  above  this,  the  bowel  formed  a 
pouch,  the  parietes  of  which  were  thinned 
almost  to  perforation.  Iu  this  pouch  were 
found  thirty-three  plum-stones,  and  sixteen 
cherry-stones,  all  perfectly  black;  and  half  a 
dozen  recently-swallowed  orange-pips.  There 
was  an  oblique  inguinal  hernial  sac,  into 
which  it  was  evident,  from  the  position  of  the 
parts,  that  the  strictured  portion  of  the  intes- 
tine had  been  in  the  habit  of  passing.2 

[A  case  is  reported  by  Dr.  II.  Lenox 
Hodge,3  in  which  the  constriction  of  the 
intestine  was  due  to  a  great  accumulation 
of  fat  around  the  descending  colon. 

"  A  mulatto,  58  years  of  age.  Her  general 
health  had  been  good,  although  she  was  ex- 
ceedingly fat.  About  three  weeks  before  her 
death  she  had  fallen  heavily  from  a  chair, 
striking  her  abdomen.  During  the  last  two 
weeks  she  had  obstinate  constipation  and 
bilious  and  stercoraceous  vomiting.  The  ab- 
domen was  tympanitic,  but  greatly  distended. 
Injections  given  with  Davidson's  syringe  came 
away  quickly,  and  even  when  given  in  large 
quantities  returned  perfectly  clear,  without 
being  discolored  with  feces.  A  large  tube 
could  be  passed  high  up  the  rectum,  and 
when  the  injection  was  thrown  up  this  tube 
it  brought  away  small  quantities  of  fecal 
matter,  and  the  fluid  came  away  discolored. 
Post-mortem :  abdominal  wall  very  thick  and 
fat ;  omentum  exceedingly  thick,  being  loaded 
with  fat.  There  was  extensive  peritonitis 
over  the  region  of  the  small  and  large  intes- 
tines. There  were  bands  of  lymph  binding 
together  the  folds  of  the  small  intestine. 
The  most  severe  inflammation  was  at  the  be- 
ginning of  the  jejunum.  The  coats  of  the 
intestine  were  there  of  a  chocolate  color.  The 
ascending  and  transverse  colon  were  smaller 
than  usual,  but  presented  the  normal  saccu- 
lated appearance.  Their  epiploic  appendages 
were,  however,  enormous.  The  descending 
colon  was  apparently  buried  in  the  fat  of  the 
epiploic  appendages.  It  could  not  be  distin- 
guished except  by  section.  A  section  was 
made  just  above  the  sigmoid  flexure  ;  the  coats 
were  found  very  thin,  and  the  calibre  of  the 
tube  was   so  small  as  scarcely  to  admit  the 

1  Path.  Trans.,  vol.  iv.,  p.  153 

2  Ibid.,  vol.  x.,  p.  154. 

3  Trans,  of  the  Phila.  Path.  Soc,  vol.  vii., 
p.  19. 
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forefinger.  Below  this  point  the  intestine 
was  empty ;  above  it,  a  hard  mass  of  feces, 
about  the  size  of  a  walnut,  filled  the  colon, 
and  could  only  be  pressed  out  by  force.  The 
muscular  power  of  the  intestine  could  not 
have  moved  this  mass  any  further  in  the 
narrow  canal.  The  injections  had  washed 
out  the  bowel  below,  but  had  failed  to  make 
any  impression  on  this  mass.  The  rectum 
was  also  small,  but  everywhere  could  receive 
the  forefinger."] 

These  cases  are  interesting  when  we 
consider  the  causes  of  the  strictures 
described.  In  the  third,  though  there 
was  extensive  ulceration  of  the  bowel 
above  and  below  the  strictures,  the  symp- 
toms, and  the  nature  of  the  latter,  in- 
cline us  to  believe  that  contraction  of  the 
bowel  from  cicatrix  was  the  primary  dis- 
ease. In  the  fourth  case  it  is  most  probable 
that  inflammation,  produced  by  the  bowel 
frequently  slipping  into  the  old  hernial 
sac,  was  the  original  cause  of  the  strict- 
ure, quite  independent  of  the  attack  of 
fever,  or  of  any  ulceration  of  bowel  follow- 
ing that  attack. 

In  allusion  to  this  consideration,  viz., 
whether  the  ulcerations  of  intestine  in 
fever  are  subject  to  contraction,  and  are 
thus  productive  of  stricture,  Rokitansky 
observes  that  the  cicatrices  "  have  occa- 
sionally been  observed  thirty  years  after 
the  fever  had  occurred ;"  and  he  adds, 
"it  is  singular  and  characteristic  of  this 
nicer  and  its  cicatrix,  that  they  never  in 
any  way  give  rise  to  a  diminution  of  the 
calibre  of  the  intestine."1 

Of  the  healing  of  ulceration,  the  result 
of  tubercular  infiltration,  he  further  ob- 
serves :  "  In  consequence  of  the  contrac- 
tion of  the  ulcer,  a  cicatrix  forms  on  the 
surface  of  the  intestine,  which  presents  a 
more  or  less  elevated  ridge  on  the  inter- 
nal surface  of  the  intestine.  If  the  ulcer 
was  of  considerable  size,  or  if  it  encircled 
the  entire  intestine,  a  callous  annular 
ridge  remains,  which  diminishes  the  cali- 
bre of  the  intestine,  and  when  viewed 
from  without  occasionally  gives  rise  to  an 
appearance  of  invagination.  Thus  the 
healing  of  a  tubercular  intestinal  ulcer  is 
always  accompanied  by  a  diminution  of 
the  intestinal  calibre."2 

So,  also,  in  the  ulceration  of  the  bowel 
imder  attacks  of  dysenteiw,  he  observes  : 
"  In  cases  of  extensive  destruction  of 
substance,  the  approach  of.  the  edges  is 
rendered  impossible  ;  the  deeper  layers  of 
the  tissue,  which  takes  the  place  of  the 
mucous  membrane,  are  frequently  con- 
densed into  fibrous  bands,  which  form 
corded  projections  into  the  intestinal 
cavity,  interlace  with  one  another,  and 
not  unfrequently  encroach  upon  the  cali- 

1  Path.  Anat.,  vol.  ii.,  p.  73. 

2  Ibid.,  vol.  ii.,  p.  96. 


bre  of  the  intestine,  in  the  shape  of  valv- 
ular or  annular  folds,  thus  giving  rise  to 
a  stricture  in  the  colon  of  a  very  peculiar 
form.  This  mode  of  regeneration  is  more 
remarkable,  as  it  closely  resembles  that 
following  the  destruction  of  the  oesoph- 
ageal mucous  membrane  by  mineral 
acids."1 

A  case  of  stricture  of  the  sigmoid  flexure, 
near  its  junction  with  the  rectum,  is  reported 
by  Dr.  Peacock.2  The  contraction  was  appa- 
rently due  to  the  cicatrix  of  an  old  ulcer. 
There  was  much  thickening,  puckering,  and 
induration  of  the  internal  tunics.  There  was 
no  appearance  of  any  cancerous  deposit.  Im- 
mediately above  the  stricture  the  cavity  of 
the  intestine  was  very  large,  and  an  ulcerated 
aperture  of  sufficient  size  to  admit  the  pas- 
sage of  the  thumb,  existed  on  the  anterior  and 
inner  side ;  a  portion  of  fecal  matter  had 
escaped  into  the  cavity  of  the  pelvis. 

5.  Obstruction  may  also  be  the  result 
of  stricture,  dependent  on  cancerous  de- 
posit in  or  about  the  walls  of  the  intes- 
tine. Less  frequently,  it  is  occasioned  by 
tumors  or  cysts  pressing  on  the  bowel: 
such  as  fibrous  tumors  of  the  uterus ; 
ovarian  cysts  ;  hydatid  growths,  or  other 
masses,  which  originate  in,  and  encroach 
upon,  the  abdominal  cavity.  The  ulti- 
mate effects  of  most  of  these  causes 
of  obstruction  are  equally  fatal.  Their 
treatment  must  of  course  vary  according 
to  their  conditions  ;  but  life  may  be  pro- 
longed many  months  under  proper  care 
and  judicious  management.  Cancerous 
affections  of  the  intestine  usually  run  the 
most  rapid  course  ;  but  even  in  these 
cases  life  is  occasionally  prolonged  much 
beyond  the  period  which  may  at  first  be 
anticipated. 

Cancer  of  the  intestine  occurs  most  fre- 
quently in  the  large  bowel.  When  the 
small  intestine  is  affected,  usually  the  dis- 
ease has  attacked  it  secondarily,  having 
originated  in  some  contiguous  viscus. 
The  nature  of  the  deposit  varies  much  in 
different  cases :  true  scirrhus,  medullary 
deposit,  or  villous  growth,  will  each  be 
met  with ;  but  the  latter  less  frequently 
than  the  former,  and  true  scirrhus  less 
often  than  the  medullary  form  of  cancer  ; 
but,  as  Rokitansky  justly  observes,  they 
"may  be  combined  with  one  another, 
from  their  first  origin,  or  consecutively." 

"The  colon,"  he  continues,  "is  almost 
exclusively  the  seat  of  cancerous  degen- 
eration ;  but  there  is  a  gradation  in  the 
proclivity  of  its  different  sections  to  the 
affection.  The  rectum  is  most  frequently 
attacked  ;  in  second  order,  the  sigmoid 
flexure  ;  and  the  remaining  portion  of  the 
colon  but  rarely.     .     .     .     Carcinoma  oc- 

1  Path.  Anat.,  vol.  ii.,  p.  87. 

2  Path.  Trans.,  vol.  xiii.,  p.  97. 
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curs  as  a  primary  affection  of  the  intes- 
tine in  three  forms.  First,  in  the  mu- 
cous membrane,  as  carcinomatous  infiltra- 
tion of  the  erectile  tissue,  into  which  the 
former  has  been  previously  converted — 
fungus  ;  secondly,  more  frequently  in  the 
submucous  cellular  tissue,  as  round  nodu- 
lated accumulations  ;  thirdly,  most  com- 
monly as  an  annular  deposit  of  the  can- 
cerous tissue  in  the  submucous  cellular 
layer."1  And  he  adds,  that  "cancerous 
stricture  of  the  intestine  is  the  most  com- 
mon variety  of  stricture  that  results  from 
alterations  in  the  intestinal  coats,  and  at 
the  same  time  the  one  that  advances  to 
the  highest  degree." 

The  following  case  illustrates  the  his- 
tory of  such  a  stricture  : — 

A  man,  aged  fifty-eight,  was  admitted,  un- 
der the  care  of  Mr.  Birkett,  into  Guy's  Hospi- 
tal, with  constipation,  which  had  existed  for 
a  week.  Twelve  months  previously  the  patient 
had  been  attacked  with  diarrhoea,  sickness, 
and  great  pain  over  the  whole  of  the  abdomen. 
The  diarrhoea  ceased,  but  the  attacks  of  sick- 
ness and  pain  recurred  at  intervals.  He  lost 
flesh.  The  bowels  were  sometimes  costive,  at 
others  relaxed.  He  became  gradually  worse 
in  every  respect,  and  then  sought  admission 
into  the  hospital.  At  this  time  he  had  con- 
stant nausea;  frequent  vomiting  every  two 
or  three  hours,  and  always  after  taking  food. 
The  abdomen  was  tense,  but  not  tympanitic. 
There  was  a  swelling  in  the  right  inguinal 
canal,  but  no  hernia  could  be  detected.  Two 
,days  after  his  admission,  as  the  symptoms 
were  not  relieved,  Mr.  Birkett  cut  down  upon 
the  old  hernial  sac  ;  but  no  intestine  was 
found  in  it.  The  symptoms  became  gradually 
more  distressing,  and  the  patient  died  about 
four  days  after  admission.  The  right  flexure 
of  the  colon  was  constricted,  as  if  a  string  had 
been  tied  round  it.  "  Within  this  constricted 
part,  a  growth  was  seen  attached  to  the  an- 
terior wall  of  the  bowel ;  and  was  of  the  na- 
ture described  by  Rokitansky  as  '  villous 
cancer.'  "2 

Malignant,  or  cancerous  deposit,  pro- 
ductive of  stricture  of  the  intestine, 
though  usually  found  to  affect  persons 
past  the  meridian  of  life,  may  occasion- 
ally be  met  with  in  youth. 

A  boy,  aged  fifteen,  was  the  subject  of  a 
stricture  of  the  rectum  from  three  to  four 
inches  from  the  orifice  of  the  bowel.  The 
stricture  was  very  tight,  and  accompanied  by 
ulceration  of  the  mucous  membrane.  The 
stricture  was  caused  by  the  deposit  of  medul- 
lary cancer  external  to  the  muscular  fibres  of 
the  gut.  The  patient  died  of  acute  perito- 
nitis.3 

1  Path.  Anat.,  vol.  ii.,  p.  97. 

2  Path.  Trans.,  vol.  iv.,  p.  154.  The  pre- 
paration is  illustrated  by  an  excellent  en- 
graving in  the  Transactions. 

3  Ibid.,  vol  i.,  p.  67. 


Advanced  age  generally  appropriates 
to  itself  those  forms  of  intestinal  obstruc- 
tions which  take  their  origin  in  cancerous 
deposits.  From  the  pylorus  to  the  ileo- 
cecal valve,  from  the  caecum  to  the  rec- 
tum, there  is  no  portion  invulnerable  to 
their  attacks.  Occasionally  they  are 
found  to  affect  the  duodenum  ;  somewhat 
oftener  the  jejunum  and  ileum  ;  most  com- 
monly the  lower  portions  of  the  large  in- 
testine. If  medullary  stricture  be  found 
in  youth,  the  rectum  is  almost  invariably 
the  seat  of  the  mischief. 

The  pressure  of  a  fibrous  tumor  has 
been  known  to  produce  obstruction.  An 
ovarian  cyst  may  occasion  stoppage  of 
the  bowels. 

A  woman  was  admitted  into  the  Middlesex 
Hospital,  under  the  care  of  Mr.  Moore,  suffer- 
ing from  constipation,  and  at  the  same  time 
was  the  subject  of  a  large  ovarian  cyst.  The 
constipation  did  not  yield  to  treatment  until 
the  fluid  of  the  cyst  was  withdrawn,  when 
entire  relief  was  afforded  to  the  symptoms  of 
obstruction. 

Spasmodic  strictures,  as  they  are  termed, 
appear  to  depend  on  disordered  or  costive 
bowels  ;  and  need  no  comment  from  us. 

Before  entering  upon  the  consideration 
of  the  treatment  of  obstructions  of  the 
intestines,  it  appears  desirable,  1st.  to  at- 
tempt some  kind  of  estimate  of  the  periods 
of  life  at  which  different  kinds  of  obstruc- 
tion may  occur  ;  2d,  to  review  generally 
the  respective  symptoms  dependent  on 
those  various  organic  or  accidental  condi- 
tions ;  and  3dly,  to  determine  under  what 
circumstances,  and  with  what  hopes,  ope- 
rative interference  may  be  adopted. 

As  regards  our  first  proposition,  we 
have  arrived  at  the  following,  rather  gen- 
eral, conclusions  :  that  obstructions  occur 
in  the  following  order  of  frequency,  from 
the  various  causes  mentioned,  in  youth, 
middle  age,  and  old  age  :  viz.,  in  youth, 
from  internal  strangulation  by  bands  of 
lymph,  omentum,  or  adherent  divertic- 
ula ;  from  adhesions  of  various  coils  of 
bowel  to  each  other ;  from  intussuscep- 
tion ;  from  foreign  bodies  taken  by  the 
mouth  ;  from  cancer,  rarely,  and  hitherto 
found  in  the  rectum  only  : — in  middle 
life,  from  twists  of  large  or  small  intestine; 
from  gall-stones,  intestinal  concretions, 
and  foreign  bodies  ;  from  intussusception; 
from  simple  stricture  ;  from  mesenteric 
hernia ;  from  internal  strangulation  by 
bands,  etc.  ;  from  peritonitis,  often  result- 
ing in  abscess  ;  and  from  simple  constipa- 
tion ;  from  cancer: — in  advanced  life, 
from  cancer ;  from  thickened  intestine, 
the  result  of  old  reducible  hernia  ;  from 
intussusception  ;  from  simple  stricture ; 
and  lastly,  from  internal  strangulation. 

The  following  table  indicates   the  rela- 
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tive  frequency  of  different  causes  of  ob- 
struction irrespective  of  age.  The  results 
are  taken  from  Mr.  Hinton's  valuable 
communication  on  intestinal  obstructions.1 
In  135  cases,  the  following  were  the 
causes  of  obstruction,  in  the  order  of 
their  frequent-}" : — 

Diseased  uterus 1 

Stricture  of  ileum 1 

Cancer  of  small  intestine 2 

Internal  hernia : 

Inguinal,  high  up 11 

Diaphragmatic 2  1  „ 

Meso-colic 2  J 

Obturator 3  J 

Fecal  accumulations 3 

Twist  of  sigmoid  flexure      ......  4 

Concretions,  calculi,  foreign  bodies  .     .  7 

Doubtful 8 

Peritoneal  adhesions,  tubercles,  etc.      .  9 

Stricture  of  sigmoid  flexure     ....  10 

Ditto  colon 11 

Ditto  rectum 11 

Intussusception 24 

By  bands,  adherent  diverticula,  uterine 

appendages,  etc. 36 

Total 135 

From  whatever  cause  obstruction  has 
its  origin,  the  symptoms  are  commonly  so 
similar,  that  a  correct  diagnosis  as  to  the 
exact  seat  of  the  block  is  not  to  be  expected. 
We  may,  however,  by  careful  inquiry  and 
examination,  approach  near  it.  But 
whether  occasioned  by  intestine  entan- 
gled in  a  loop,  or  fissured  omentum  ;  by  a 
cicatrix,  or  simple  stricture  ;  by  a  foreign 
body  ;  or  by  a  twist  contracting  the  gut — 
the  symptoms  do  not  vary  much  in  char- 
acter, though  they  will  in  degree  and  in 
the  period  of  their  commencement  and 
sequence.  Constipation  and  pain,  vomit- 
ing, and  tension  of  the  abdomen,  each 
and  all  may  be  present ;  and  should  be 
present,  to  constitute  the  condition  of 
absolute  obstruction. 

But  we  are  of  opinion  that  intussuscep- 
tion should  be  excluded  entirely  from  the 
above  general  observations.  The  usually 
early  and  marked  symptoms  of  invagina- 
tion are  sudden,  often  acute  pain,  as 
severe  as  it  is  sudden  ;  constant  desire  to 
pass  motions,  and  perpetual  attempts 
made  to  this  purpose  without  any  relief. 
Most  commonly  there  is  discharge  of 
blood  mixed  with  mucus,  or  pure  blood  in 
a  fluid  or  clotted  form.  From  no  other 
cause  of  obstruction  have  we  seen  such 
perpetual  desire  to  stool  in  the  early  part 
of  the  attack  ;  nor,  with  such  attempts, 
the  passage  of  blood  and  mucus.  Some- 
times a  small  quantity  of  feculent  matter 
is  mixed  with  the  mucus,  but  often  only 
enough  to  color  the  discharge.  Intus- 
susception, again,  is  the  form  of  obstruc- 

1  Association  Medical  Journal,  1853,  p.  431. 


tion  which  occurs  earliest  in  life.  We 
have  known  it  occur  in  an  infant  at  the 
breast  between  five  and  six  months.  Mr. 
Hinton  mentions  a  fatal  case  at  the  age  of 
two  and  a  half  months.  In  men  affected 
with  intussusception,  similar  symptoms 
are  observed.  The  disease  is  more  rare 
in  old  age  ;  the  oldest  of  which  we  have 
a  record  was  in  the  fifty-sixth  year. 

The  symptoms  attendant  on  obstruc- 
tion from  other  causes  will  vary  according 
to  the  completeness  of  the  strangulation, 
or  block.  In  all  internal  strangulations, 
by  bands,  etc.,  the  symptoms  are  usually 
very  acute  ;  the  pain  is  sudden,  sharp, 
even  agonizing  occasionally  ;  vomiting 
sets  in  early,  and  is  usually  incessant ; 
the  distension  may  not  be  as  great  as  in 
the  more  slowly-operating  causes  of  ob- 
struction, since  little  food  can  be  taken, 
but  still  the  small  intestine  becomes 
much  loaded  ;  there  is  generally  great 
tenderness  on  pressure,  for  usually  peri- 
tonitis is  not  long  absent ;  there  is  early 
evidence  of  grave  constitutional  damage, 
for  the  portion  of  intestine,  tightly  bound 
down  or  encircled  at  the  strictured  part, 
soon  thickens  and  inflames,  or  may 
blacken  and  mortify. 

In  twists  of  the  large  bowel ;  simple 
stricture,  or  cancerous  contractions ; 
foreign  bodies  ;  loaded  intestine  ;  abscess 
of  abdomen  ;  and  other  chronic  causes  of 
impediment,  the  symptoms  may  vary  to 
some  extent,  and  in  most  of  these  in- 
stances may  present  themselves  gradually. 

Constipation,  more  or  less  difficulty  in 
defecation,  small,  long,  thin  or  flattened 
motions,  constitute  the  primary  and 
alarming  symptoms  of  commencing  stric- 
ture. The  belly  becomes  distended  by 
degrees,  as  the  obstruction  increases ; 
pain  follows  upon  the  increase  of  contents  ; 
often  transient  periods  of  diarrhoea  occur. 
Vomiting  is  frequently  absent  till  quite  a 
late  stage.  Of  course  something  depends 
on  the  position  of  the  obstruction.  If  it 
occurs  in  the  upper  portion  of  the  intes- 
tinal canal,  vomiting  occurs  early  in  the 
case,  and  distension  of  the  abdomen  is 
less  marked.  If  in  the  lower  bowel,  sick- 
ness sets  in  late,  but  great  accumulation 
may  occur  in  the  large  gut,  and  the  peri- 
toneal coat  be  in  consequence  ruptured  be- 
fore death,  unless  timely  relief  be  afforded. 

The  examination  of  the  general  surface 
of  the  abdomen  does  not  often  convey 
much,  if  any,  idea  of  the  exact  seat  of 
the  obstruction,  unless  it  be  caused  by  a 
tumor  in  that  cavity.  Occasionally,  with 
a  twist  of  the  sigmoid  flexure,  the  chief 
swelling  has  been  observed  on  the  left  of 
the  umbilicus  ;  but  very  little  dependence 
can  be  placed  on  such  evidence  for  a  sat- 
isfactory solution  of  the  exact  cause  or 
seat  of  the  obstruction.  The  examina- 
tion of  the  rectum  often  conveys  more 
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satisfactory  information.  The  obstruc- 
tion ma}r  be  often  here  detected  by  the 
finger,  or  bougie  ;  water  thrown  up  may 
be  immediately  returned,  or  a  small  quan- 
tity may  be  retained,  sufficient  to  indi- 
cate that  a  stricture,  not  to  be  detected 
by  the  finger,  exists  higher  up. 

["Symptoms  of  diagnostic  value  are  fur- 
nished by  examination  of  the  abdomen. 

"As  the  gases  and  other  contents  collect 
above  the  occlusion,  distension  of  the  corre- 
sponding loops  and  of  the  abdomen  occurs — 
meteorism.  Abnormal  gaseous  products  of 
decomposition,  formed  by  the  stagnating 
contents  of  the  intestine,  may  also  aid  in  its 
production.  The  meteorism  is  the  more  con- 
siderable and  general  as  the  occlusion  lies 
deeper  in  the  intestine.  It  is  augmented  by 
the  occurrence  of  peritonitis  and  paralysis  of 
intestinal  muscles.  Not  only  does  the  dis- 
tension of  the  abdomen  vary  in  intensity 
according  to  the  seat  of  the  obstruction,  but 
it  is  also  limited  to  certain  regions,  a  rela- 
tion which  offers  important  aid  in  making 
the  diagnosis  of  the  seat  of  the  occlusion,  but 
which  also  can  lead  into  error. 

"  If  the  lower  part  of  the  colon  or  rectum 
is  occluded,  the  distension  is  often  limited  at 
first  to  the  region  occupied  by  the  colon,  the 
loins,  hypochondria,  and  epigastrium,  and 
the  transverse  colon  especially  projects  like  a 
well-defined  tumor,  while  the  meso-  and 
hypogastrium  are  relatively  sunken.  But 
in  such  cases,  as  we  have  already  said,  the 
ileo-caecal  valve  soon  becomes  insufficient, 
and  the  meteorism  becomes  general  and 
regular.  Even  when  the  meteorism  is  strictly 
'  limited  to  the  colon,  the  distension  of  the  ab- 
domen may  be  general.  This  happens  when, 
as  is  frequently  the  case  in  chronic  constric- 
tions of  the  lower  colon,  its  upper  part  is 
thrown  into  numerous  convolutions,  occupy- 
ing not  only  its  usual  place,  but  also  the 
whole  meso-  and  hypogastrium,  and  com- 
pletely covering  the  small  intestine.  Indeed, 
exceptional  cases  have  been  seen  of  meteor- 
ism of  the  colon  alone,  in  which  the  hypo- 
and  mesogastrium  were  more  distended  than 
the  region  of  the  transverse  colon  was,  and 
therefore  it  was  thought  to  be  meteorism  of 
the  small  intestine  alone.  This  is  the  case 
when  the  transverse  colon  is  drawn  down- 
wards to  the  symphysis  so  as  to  form  with 
the  ascending  and  descending  colons  the 
letter  M. 

"  When  the  occlusion  is  seated  in  the  lower 
part  of  the  ileum  or  in  the  caecum,  the  dis- 
tension is  limited  to  the  small  intestine,  and 
the  meso-  and  hypogastrium  are  usually 
more  swollen  than  the  region  of  the  colon 
square.  But  considerable  tympanites  of  the 
convolutions  of  the  small  intestine  forces  the 
colon  backwards,  and  extends  with  general 
distension  of  the  abdomen  into  the  regions 
corresponding  to  the  colon.  There  is  one 
sign  which  is  always  absent,  but  which,  on 
the  other  hand,  cannot  always  be  made  out 
in  meteorism  of  the  colon — that  is,  the  visi- 
ble projection  of  a  swelling  running  across 
the  epigastrium,   and  corresponding    to   the 


transverse  colon.  When  the  obstruction  is 
seated  high  up  in  tin:  jejunum  or  the  duode- 
num, the  meteorism  is  entirely  absent,  or  is 
limited  to  the  epigastrium,  while  tin;  rest  of 
the  abdomen  seems  sunken.  When  the  ob- 
struction remains  for  some  time  in  the  highest 
portion  of  the  small  intestine,  the  consecu- 
tive ectasia  of  the  stomach  may  increase  to 
such  an  extent  that  meteorism  of  the  meso-, 
and  even  of  the  hypogastrium,  results.  The 
higher  the  seat  of  the  obstruction,  the  more 
do  we  often  see  a  sudden  change  in  the  de- 
gree of  meteorism  after  a  fit  of  vomiting,  a 
fact  which  deserves  more  attention  than  lias 
heretofore  been  given  to  it.  I  have  yet  to 
mention  irregular  asymmetrical  meteorism, 
in  which  one  side  of  the  abdomen  usually  is 
more  swollen  than  the  other.  This  greater 
distension  occupies  the  right  side  when  the 
obstruction  is  seated  between  the  hepatic 
bend  and  the  upper  part  of  the  descending 
colon,  and  the  left  side  in  cases  of  stenosis  of 
the  rectum,  and  especially  of  ileo-csecal  or 
colic  intussusceptions  which  extend  into  the 
colon  or  rectum."1] 

A  long  tube  passed  up  the  rectum  may 
frequently  detect  the  actual  obstruction'; 
but  it  is  often  apt  to  deceive  us  as  to  the 
seat  of  the  stricture.  It  is,  however, 
always  desirable,  in  all  cases  of  obstruc- 
tion, to  attempt  its  introduction  as  far 
as  possible  without  any  force,  and  to  in- 
ject warm  wTater  frequently  and  plenti- 
fully, if  any  fecal  discharge  accompanies 
the  return  of  the  injected  fluid. 

["  Recently  the  upper  portions  of  the  rec- 
tum, and  even  part  of  the  rectal  end  of  the 
sigmoid  flexure,  have  become  accessible  to  di- 
rect palpation  by  the  method  of  introducing 
the  whole  hand  through  the  anus  into  the 
rectum.  To  Simon,  of  Heidelberg,  belongs 
the  credit  of  having  methodically  described 
and  confirmed  and  perfected  by  numerous 
investigations  this  mode  of  examination, 
which  I  saw  Nussbaum  employ  in  his  clinic 
about  the  year  1865,  and  which  Maunder,  in 
1868,  used  for  diagnosis  of  rectal  stenosis. 
The  bloodless  method  of  this  manual  explo- 
ration consists  in  the  introduction  of  the 
whole  hand  through  the  gradually  distended 
anus  during  deep  chloroform  narcosis.  Great 
narrowness  of  the  outlet  of  the  pelvis,  espe- 
cially in  men,  or  an  unusually  large  hand  on 
the  part  of  the  examiner,  may  interfere  with 
the  practicability  of  this  mode  of  exploration. 
In  other  cases  the  introduction  of  the  hand  is 
aided  by  nicking  the  cutaneous  border  of  the 
anus  in  several  places,  and,  in  exceptional 
cases,  division  of  the  sphincter  backwards  in 
the  raphe  is  necessary.  The  resulting  incon- 
tinence of  feces  lasts  ten  or  twelve  days 
(Simon).  After  the  hand  has  been  intro- 
duced, three  or  even  four  fingers  can  be  car- 
ried still  further  up  into  the  highest  part  of 
the  rectum,  through  Nelaton's  sphincter,  and 

[•  Leichstenstern,  "  Constrictions,  etc.,  of 
the  Intestines,"  Ziemssen's  Cyclopaedia  of 
Medicine,  Am.  ed.,  loc.  cit.] 
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a  short  distance  into  the  sigmoid  flexure, 
and  by  raising  the  latter,  which  is  allowed 
to  move  by  its  mesocolon,  it  is  possible,  under 
favorable  circumstances,  to  reach  the  region 
of  the  umbilicus,  as  I  saw  Nussbaum  do, 
and  even  the  xiphoid  process.  In  this  way 
different  organs  in  the  abdominal  cavity  can 
be  felt  through  the  sigmoid  flexure.  The 
method  of  this  manual  exploration,  which  is 
always  made  under  chloroform,  appears  to 
be  without  danger  when  carefully  done — a 
certain  amount  of  force  is  unavoidable  ;  but 
yet  it  is  by  no  means  an  indifferent  operation, 
and  it  should  be  made  use  of  only  when 
there  is  actual  need  of  it,  when  important 
diagnostic  information  can,  with  a  great  de- 
gree of  probability,  be  expected  from  it,  or 
therapeutical  ends  attained,  as  in  the  case  of 
a  foreign  body,  before  the  performance  of 
laparotomy  or  colotomy,  etc. 

"Examination  per  vaginam  may  furnish 
important  diagnostic  information  by  showing 
the  existence  of  a  retro-  or  anteflexion  of  a 
tumor  arising  in  the  genital  organs  or  in  the 
wall  of  the  pelvis,  of  a  vaginal  hernia,  etc."1 

Dr.  Agnew,  in  referring  to  Simon's 
method  of  examining  the  rectum,  says : 
"  The  benefits  resulting  from  such  vio- 
lence are  of  so  doubtful  a  character,  and 
the  evils  which  have  resulted  are  so  seri- 
ous, that  I  feel  compelled  to  condemn  the 
practice  as  rash  and  revolting."2  This 
view  of  the  above  method  of  examination 
would  seem  to  be  the  one  generally  enter- 
tained both  by  English  and  American 
surgeons,  since  they  entirely  ignore  it  in 
their  works,  or  else  speak  of  it  unfavor- 
ably.] 

The  emaciation  which  usually  accom- 
panies cancerous  deposits  in  other  parts, 
the  existence  of  fecal  fistulse  in  the  ab- 
dominal wall,  the  bladder,  or  the  vagina, 
are  symptoms  of  frequent  occurrence 
in  cancerous  stricture.  Hepatic  pains 
of  previous  years,  or  months,  the  symp- 
toms of  former  mischief  about  the  gall- 
bladder, point  towards  the  supposition 
that  a  biliary  calculus  may  have  ulcer- 
ated into  the  duodenum,  and  produced 
the  obstruction  by  blocking  up  the  canal. 
Concretions,  the  offspring  of  particular 
kinds  of  food,  the  stones  of  fruit,  or  sub- 
stances swallowed  under  peculiar  condi- 
tions of  hysteria  or  mania,  produce  simi- 
lar symptoms  of  obstruction. 

The  treatment  of  obstruction  of  the 
bowels  is  a  question  of  the  deepest  inter- 
est. Notwithstanding  the  experience  of 
reeent  years,  it  must  ever  be  regarded 
with  anxiety,  as  it  will  always  be  sub- 
ject to  much  discussion.  There  is  too  fre- 
quently a  hopeless  condition  when  the  sur- 
geon is  called  in.     Death  occurs  often  so 

['  Leichstenstern,  "  Constrictions,  etc.,  of 
the  Intestines,"  Ziemssen's  Cyclopaedia  of 
Medicine,  Am.  ed.") 

[2  Agnew's  Surgery,  vol.  L] 


early  in  the  scene,  even  in  a  constitution 
otherwise  healthy,  that  the  medical  at- 
tendant has  little  time  to  propose,  or  the 
patient  to  acquiesce  in,  measures  which 
involve  life  ;  it  becomes,  therefore,  a  mat- 
ter of  grave  importance  to  decide  upon 
rules  for  our  guidance  under  such  per- 
plexing circumstances. 

The  subject  is  not  a  hew  one,  and  yet 
little  notice  has  been  taken  of  it  in  sys- 
tematic works  on  Surgery.  The  detached 
writings  of  Callisen,  Littre,  Amussat, 
Phillips,  Heven,  Csesar  Hawkins,  Cur- 
ling, and  others,  have  of  late  years  drawn 
more  attention  to  its  consideration  ;  whilst 
the  experience  derived  from  our  hospitals, 
and  the  results  of  more  recent  operations, 
have  to  a  great  extent  sanctioned  surgical 
interference  for  the  formation  of  artificial 
anus,  when  other  medical  treatment  has 
failed. 

In  the  management  of  this  class  of  cases, 
purgatives  should  be  scrupulously  avoid- 
ed. This  is  a  precaution  to  be  adhered 
to  most  rigidly  at  the  commencement  of 
the  symptoms.  But  if  there  be  one 
golden  rule  to  guide  us  in  the  treatment 
of  cases  of  obstruction,  it  is  this :  that 
opium  be  administered  by  the  mouth,  and 
aperients  only  by  the  rectum.  Eveiy  rule 
may  have  an  exception  ;  but  experience 
has  taught  us,  that  whenever  this  rule 
has  been  departed  from,  subsequent  occa- 
sion for  regret  has  arisen.  In  the  early 
and  more  acute  symptoms,  small  and  re- 
peated doses  of  calomel  may  be  combined 
with  opium  if  peritonitis  be  suspected,  or 
is  already  well  marked.  Leeches  and 
hot  fomentations  may  be  applied  to  the 
abdomen,  especially  if  great  pain  and 
acute  tenderness  exist.  Enemata  should 
be  used  frequently  and  in  large  quanti- 
ties, especially  if  it  be  suspected  that  the 
obstruction  is  the  result  of  impacted 
feces. 

[The  employment  of  what  are  termed 
"  monster-clysters"  is  best  attained  by 
means  of  hydrostatic  injections  in  con- 
junction with  a  suitable  position  of  the 
patient — that  is,  a  position  in  which  the 
abdominal  pressure  is  as  much  as  possible 
diminished  —  knee-and-elbow,  knee-and- 
head,  or  lateral  abdominal.  A  flexible 
rubber  tube  attached  to  a  nozzle,  for  in- 
troduction into  the  rectum,  and  a  funnel, 
for  receiving  the  injecting  fluid  (warm 
water),  is  all  that  is  required  for  applying 
this  treatment.  The  advantage  it  pos- 
sesses over  the  syringe  is  that  we  can  reg- 
ulate, with  great  certaint}',  the  pressure 
simply  by  elevating  or  lowering  the  funnel, 
and  again  we  avoid  the  interruption  of 
the  stream,  which  is  not  possible  when 
a  syringe  is  employed. 

In  order  that  the  enemata  may  act  di- 
rectly upon  incarcerations  or  invagina- 
tions, it  is  advised  that  ether,  chloroform, 


INTESTINAL    OBSTRUCTIONS. 


G17 


or  opium  should  be  previously  adminis- 
tered to  relax  the  ileo-eseeal  sphincter, 
when  the  obstruction  is  situated  in  the 
lower  part  of  the  ileum.] 

The  introduction  of  the  long  tube  may 
be  attended  by  some  difficulty,  but  if  suc- 
cessful, secures  a  most  efficient  adminis- 
tration of  enemata.  The  use  of  enemata 
may  occasionally  prove  injurious.  In  a 
case  of  twist  of  the  sigmoid  flexure,  the 
enemata  injected  in  the  usual  manner 
were  retained,  and  never  returned.  Sub- 
sequent to  death,  it  was  found  that  a  long 
tube  could  be  inserted  beyond  the  twist 
into  the  dilated  bowel ;  but  in  consequence 
of  a  flap-like  entrance  at  the  commence- 
ment of  the  latter,  the  fluid  injected  into 
it  could  not  be  returned.  The  enemata 
used  in  such  cases  should  be  warm  water, 
their  mechanical  action  being  of  far 
greater  importance  than  their  specific 
properties. 

In  the  management  of  every  case  of 
supposed  intestinal  obstruction,  every  va- 
riety of  solid  food  should  be  rigidly  pro- 
hibited. Life  should  be  entirely  sustained 
by  fluid  nourishment. 

When  situated  low  down  in  the  sigmoid 
flexure,  or  upper  portion  of  the  rectum, 
the  obstruction  will  be  more  readily  de- 
tected, as  the  accumulation  in  the  larger 
bowel  increases.  In  such  conditions  it  is 
prudent,  if  practicable,  to  overcome  the 
immediate  effects  of  obstruction,  by  pass- 
ing a  small  gum  catheter  through  the 
stricture,  and  injecting  warm  water  into 
the  bowel ;  or  by  introducing  the  finger 
gently  and  slowly  into  the  gut  above,  to 
dilate  slightly  the  contracted  part.  In 
the  latter  attempt  much  care  is  necessary. 
The  passage  of  the  finger  should  not  be 
hurriedly  or  hastily  effected.  The  strict- 
ure in  these  parts  is  commonly  the  result 
of  cancer ;  the  parts  are  consequently 
thickened,  often  ulcerated,  and  brittle 
under  manipulation.  The  duration  of 
the  disease  has  allowed  it,  probably,  to 
implicate  the  whole  structure  of  the  sur- 
rounding gut,  and  has  often  involved  the 
peritoneum  in  the  diseased  mass.  As 
the  bowel,  from  the  load  above,  is  pressed 
down  far  lower  than  its  natural  relations, 
the  peritoneal  reflexion  in  consequence 
comes  much  nearer  the  external  aperture  ; 
a  sudden  dilatation  of  the  diseased  bowel, 
a  rapid  thrust  of  the  finger  through  the 
obstruction,  can  only  be  effected  at  the 
expense  of  some  laceration  of  the  dis- 
eased tissues. 

A  man  was  admitted  into  St.  George's  Hos- 
pital, under  the  care  of  Dr.  Nairne,  with  con- 
stipation of  some  days'  standing.  Treatment 
having  failed  to  procure  any  action  of  the 
bowels,  the  author  was  requested  to  make  an 
examination  of  the  state  of  the  rectum.  This 
was  found  pushed  down  so  that  the  orifice 
was  on  a  level  with  the  lower  edge  of  the 
vol.  ii.— 40 


nates.  A  stricture  was  readily  felt,  within  a 
short  distance  of  the  anus,  pressed  down, 
however,  by  an  immense  collection  of  fecal 
matter.  A  small  gum  catheter  was  introduced 
without  difficulty,  and  allowed  the  passage  of 
some  fluid  feces  and  flatus,  with  great  ve- 
locity. The  forefinger  was  subsequently 
passed  very  slowly  through  a  rather  resistant 
contraction  of  the  bowel,  the  result  of  large 
deposit  around  it.  The  man  shortly  had 
great  desire  to  pass  amotion,  and  a  copious 
evacuation  of  fluid  feces  took  place ;  but 
while  on  the  close-stool,  he  was  seized  with 
excruciating  pain,  which  continued  for  some 
time.  He  died  the  following  morning.  The 
intestines  were  greatly  loaded,  especially  the 
lower  bowel.  In  the  pelvis,  recent  effusion 
of  lymph  and  feculent  extravasation  were 
observed.  A  small  rent  in  the  peritoneum 
on  the  anterior  face  of  the  rectum,  just  above 
the  recto-vesical  fold,  ran  through  the  dis- 
eased (cancerous)  mass  into  the  cavity  of  the 
gut ;  a  rent  no  doubt  made  in  the  wall  of  the 
bowel  during  the  dilatation  of  the  stricture 
by  the  finger.  Through  this  rent  the  feces 
had  passed  into  the  cavity  of  the  peritoneum. 

[Electricity  has  been  employed,  first  by 
Leroy  and  Duchenne,  in  the  treatment 
of  intestinal  obstruction,  but  as  a  remedy 
it  has  not  been  favorably  received  by  sur- 
geons. Pean  in  his  recent  work,  "Diag- 
nostic et  Traitement  des  Tumeurs  de 
l'Abdomen  et  clu  Bassin,"  says:  "We 
think  that  this  means  (electricity)  should 
be  tried  during  the  first  stage,  in  certain 
doubtful  cases,  when  the  intestinal  ob- 
struction is  owing  to  an  accumulation  of 
fecal  matter,  with  a  paralysis  of  the  in- 
testine, or  even  an  intestinal  invagina- 
tion, but  it  cannot  be  efficacious  in  the 
majority  of  cases  of  intestinal  obstruction 
caused  by  invagination  or  constriction." 
Abdominal  taxis  or  massage  is  described 
by  Erichsen  as  follows  :  "The  patient  is 
aneesthetised  ;  he  is  then  taken  by  the 
legs  and  suspended  over  the  shoulders  of 
a  strong  and  tall  man,  who  jumping  up 
and  down  several  times,  violently  shakes 
the  inverted  and  unconscious  patient. 
As  the  patient  is  hanging  with  his  head 
downwards,  and  the  other  viscera  as  well 
as  the  abdominal  are  shaken  up  by  this 
process,  it  need  scarcely  be  said  that  care 
must  be  taken  in  its  employment,  and  it 
would  scarcely  be  safe,  except  in  the 
young."  This  author  has  known  the 
above  method  to  succeed  in  one  case  of 
obscure  intestinal  obstruction.] 

We  have  now  to  discuss  the  conditions 
under  which  it  is  justifiable  to  operate  in 
obstruction  of  the  intestines,  when  all 
other  efforts  have  failed  to  procure  relief. 

The  operations  for  the  relief  of  obstruc- 
tion are  of  two  kinds.  In  one  (Littre's), 
the  abdomen  is  opened  by  cutting  through 
the  peritoneum.  In  the  other  (Amus- 
sat's),  the  intestine  is  opened  in  the  loin, 
external  to  the  peritoneum. 
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The  duration  of  constipation  is  not  the 
■positive  indication  for  such  interference. 
Death  takes  place  in  three  or  four  days, 
if  perfect  strangulation  of  the  bowel  has 
occurred  from  the  pressure  of  a  band  of 
false  membrane,  or  from  intestine  having 
slipped  through  some  contracted  aperture 
in  the  omentum  or  mesentery.  In  such 
a  case,  constipation  is  not  the  most  im- 
portant symptom.  It  is  not  the  symptom, 
which  of  Itself  indicates  the  absolute  ne- 
cessity of  active  interference,  or  the  haz- 
ard of  delay.  In  common  or  cancerous 
stricture  of  the  rectum,  constipation  is 
not  often  complete  or  continuous,  al- 
though the  accumulation  of  feces  may  be 
great.  Six  weeks  or  two  months  may 
elapse  without  a  motion,  and  without  I 
fatal  results  from  such  an  occurrence. 
Constipation  here  again  is  not  alone  the 
symptom  which  warns  the  surgeon  to  act 
with  his  knife.  In  constipation  following  | 
peritonitis  the  result  of  injury,  in  habit- 
ual or  other  accidental  constipation,  the 
bowels  may  remain  locked  up  for  a  month, 
or  even  two,  and  yet  ultimately  yield  to 
treatment  or  time,  and  recovery  take 
place.  Constipation  in  the  latter  in- 
stances cannot,  therefore,  be  taken  as  the 
■signal  for  the  establishment  of  an  extra- 
neous outlet  to  the  contents  of  the  bowel. 

But  in  the  more  acute  instances  of 
strangulation,  with  vomiting,  pain,  and 
distension,  complete  constipation  must  be 
present  to  justify  operative  interference. 
In  the  more  chronic  instances  of  obstruc- 
tion, no  matter  how  great  the  distension 
of  the  intestines,  so  long  as  fecal  ejections 
can  be  secured  in  never  so  small  a  quan- 
tity, the  means  to  encourage  them  must 
he  persevered  in.  !No  immediate  opera- 
tive measures  should  be  sanctioned. 

It  is  but  rational  to  suppose,  that  in  in- 
vagination of  the  intestine,  operative  in- 
terference holds  out  no  prospect  of  relief, 
immediate  or  remote.  The  pathological 
conditions  already  discussed  must  satisfy 
the  reader  that  such  a  conclusion  is 
founded  on  substantial  reasons.  The 
■common  occurrence  of  invagination  in 
early  infancy;  the  frequent,  often  severe, 
peritoneal  mischief  which  accompanies 
many  cases  ;  and  the  prospect  of  slough 
and  separation  of  the  invaginated  por- 
tion, are  the  chief  facts  which  strengthen 
the  above  conclusions.  The  following 
results  are  interesting :  In  twenty-four 
cases  of  intussusception,  occurring  at  va- 
rious periods  of  life,  from  two  months 
and  a  half  to  fifty  years  of  age,  there  died 
without  any  relief  thirteen  cases;  some  as 
early  as  three  days,  some  as  late  as  forty 
days,  from  the  commencement  of  the 
symptoms.  In  the  other  eleven  cases1  the 
invaginated  pieces  of  intestine  sloughed 
and  were  passed  by  stool.  Of  these  eleven 
cases,  two  died  soon  after  the  passage  of 
the  slough.    Wine  cases  entirely  recovered. 


The  patients  who  recovered  were  ill  for 
periods  varying  from  five  to  thirty  days 
respectively  ;  their  ages  varied  from  six 
to  fifty  years.1 

The  injection  of  air  or  water  into  the 
rectum  has  been  proposed  and  adopted  in 
supposed  cases  of  intussusception ;  nor 
can  we  say  that  such  treatment  has  not 
been  attended  with  advantage  ;  for  in 
well-authenticated  cases  with  symptoms 
of  invagination,  this  treatment  appears  to 
have  done  occasional  good.  The  proof, 
however,  is  wanting,  that  actual  invagi- 
nation existed  in  such  cases.  This  form 
of  treatment  cannot  be  supposed  to  pos- 
sess any  advantageous  influence  in  the 
reduction  of  invagination  of  any  extent 
or  of  some  duration.  The  too  indiscrimi- 
nate employment  of  air,  or  of  water,  for 
the  purpose  of  distending  the  bowel,  with 
a  view  to  reduce  the  prolapsus — to  push 
it  up,  as  it  were — may  act  most  injuri- 
ously ;  the  peritoneum  covering  the  intes- 
tine may  be  ruptured  in  consequence. 
But  applied  with  discrimination,  the  use 
of  warm  water  enemata  alone  is  a  meas- 
ure which  frequently  will  afford  relief, 
temporary,  if  not  permanent,  in  many 
conditions  of  constipation,  and  should  be 
always  had  recourse  to  ;  not  with  an  ex- 
pectation that  it  will  unravel  an  invagi- 
nated piece  of  gut,  but  that,  if  the  diag- 
nosis be  incorrect  and  constipation  depend 
on  other  and  remediable  causes,  benefit 
may  accrue,  and  perhaps  recovery  be  in- 
sured thereby. 

In  the  treatment  of  all  other  forms  of 
obstruction  dependent  on  structural  de- 
rangement or  organic  disease,  medicines 
are  of  no  avail.  If  the  obstructing  cause 
be  not  removed,  or  if  the  condition  of  the 
intestine  be  not  relieved  by  some  effective 
measures,  the  patient  will  surely  die,  and 
in  a  comparatively  short  time. 

"  Internal  strangulation,"  observes  Bo- 
kitansky,  ''when diagnosed,  most  impera- 
tively requires  an  operative  proceeding, 
for  the  purpose  of  disentangling  and  ar- 
ranging the  intestines,  and  for  the  division 
of  the  strangulating  structures."2  Mr. 
Phillips,  after  careful  study  of  the  subject, 
arrived  at  the  conclusion  ''that  the  inter- 
ference by  surgical  operation  is  justifiable 
when  three  or  four  days  have  passed 
without  any  relief  from  ordinary  means 
(provided  the  constipation  be  complete, 
and  vomiting  of  fecal  matter  continue), 
because  it  affords  a  greater  chance  for 
the  preservation  of  life  than  ordinary 
means."3 

Mr.  Curling  is  of  opinion  "that  the 

1  These  particulars  are  taken  from  cases 
published  by  Mr.  Hinton,  of  Blaina,  in  an 
able  article  on  "  Intestinal  Obstructions,"  in 
the  Association  Med.  Journal,  1853,  p.  451. 

2  Path.  Anat.,  vol.  ii.,  p.  54. 

3  Med.-Chir.  Trans.,  vol.  xxxi.,  p.  35. 
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success  which  has  attended  the  operation 
of  lumbar  colotomy,  in  persons  weakened 
by  organic  disease  and  want  of  nourish- 
ment, shows  that  the  operation  is  not  so 
formidable  and  dangerous  as  is  commonly 
supposed."1 

[Among  operative  procedures  is  to  be 
placed  the  operation  of  puncturing  the 
intestines  by  means  of  a  tine  disinfected 
trocar  or  hypodermic  needle.  This  slight 
operation  is  admitted  to  be  entirely  free 
from  danger,  it  relieves  the  patient  of 
meteorism,  which  usually  gives  rise  to 
such  distressing  symptoms,  and  although 
often  but  temporary  in  its  action,  it  should 
always  be  considered  when  the  tympanitic 
condition  of  the  abdomen  is  extreme. 
Piorry2  has  shown  that  the  instrument 
does  not  always  penetrate  the  intestine, 
frequently  passing  between  the  convolu- 
tions. That  it  has  entered  the  bowel  may 
be  demonstrated  by  applying  the  flame  of 
a  match  to  the  gas  escaping  from  the  tro- 
car. In  twisting  of  the  sigmoid  flexure, 
this  condition  being  frequently  retained 
by  the  meteorism  alone,  the  simple  opera- 
tion of  puncturing  the  intestine  may  pos- 
sibly permit  the  return  of  the  bowel  to  its 
normal  position,  and  the  relief  of  the 
strangulation.  Aspiration  of  the  intes- 
tine, after  the  method  of  Dieulafoy,  has 
been  successful  in  reducing  a  considerable 
number  of  cases  of  strangulated  external 
hernia  ;  also  in  internal  strangulation  this 
method  has  been  employed  with  success.] 

The  alternative  of  cutting  into  the  ab- 
domen for  the  relief  of  obstruction  must 
always  be  regarded  as  a  choice  of  evils. 
This  is  the  intrinsic  worth  of  the  opera- 
tion. Nothing  better  can  be  said  of  it. 
.On  the  one  hand  a  patient  is  suffering 
from  the  effects  of  internal  displacement 
of  intestine,  which  will  surely  destroy 
life  iu  a  very  few  days  ;  or  from  a  disease 
which  will,  by  causing  obstruction,  cer- 
tainly prove  fatal  in  a  few  weeks,  unless 
the  displacement  be  set  right,  or  the 
effects  of  the  disease  be  obviated  by  an 
artificial  outlet  above  the  stricture. 

It  becomes  manifest,  when  the  anatomy 
of  obstructions  is  fully  considered,  that 
one  of  two  operations  must  be  adopted,  if 
relief  is  to  be  attained  and  life  preserved  ; 
viz.,  cutting  into  the  peritoneal  sac,  and 
endeavoring  to  remove  the  cause  of  stran- 
gulation [laparotomy] ;  or  cutting  into  the 
colon  in  either  lumbar  region  without 
entering  the  cavity  of  the  peritoneum 
[colotomy]. 

It  is  next  a  matter  of  importance  to 
consider  under  what  conditions  either 
operation  should  be  undertaken  ;  in  what 
manner  each   should   be  performed  ;  and 


1  British  Med.  Journal,  1863,  p.  111. 
[2  L'Union  med.,  1871,  No.  109.] 


what  should  be  I  he  subsequent  treatment 
of  patients  subject  to  such  operations. 

The  operation  of  opening  the  abdomen 
through  the  peritoneum  is  requisite  for 
the  relief  of  internal  strangulations  of 
the  small  intestine,  or  obstructions  caused 
by  foreign  bodies  or  calculi,  or  supposed 
strictures  of  the  small  intestine.  That  oi 
opening  the  colon  in  the  lumbar  region 
can  only  be  useful  when  obstruction  oc- 
curs in  the  large  bowel. 

In  internal  strangulation  dependent  on 
any  of  the  causes  already  referred  to,  an 
opening  into  the  peritoneal  sac  should  en- 
able the  surgeon  to  ascertain  the  cause  of 
obstruction;  or  in  many  cases  to  divide  the 
constricting  band,  or  dislodge  the  intes- 
tine from  the  gripe  of  a  fissure  in  the 
omentum. 

The  operation  of  opening  the  perito- 
neum will  prove  less  successful  under  the 
following  conditions :  1st,  in  cases  of 
stricture  of  any  portion  of  the  small  in- 
testine ;  2d,  in  cases  of  obstruction  from 
foreign  bodies  or  calculi  lodged  in  the  in- 
testine :  3d,  in  cases  in  which  peritonitis 
has  set  in  from  too  long  neglected  stran- 
gulation. 

The  last  condition  alluded  to  indicates 
the  importance  of  early  interference. 
The  formation  of  an  artificial  anus  of  the 
small  intestines  offers  the  only  prospect 
of  prolonging  life.  In  the  removal  of  a 
foreign  body,  provided  the  operation  be 
recovered  from,,  it  may  reasonably  be  an- 
ticipated that  the  artificial  anus  will  close. 
In  a  case  in  which  a  portion  of  the  ileum 
was  strangulated  by  small  intestine  coil- 
ing round  it,  the  peritoneal  cavity  was 
opened,  the  strictured  part  was  relieved, 
and  the  patient  recovered.1 

The  conditions  which  justify  this  ope- 
ration are,  a  sudden  attack  of  pain,  fol- 
lowed by  desire  to  be  relieved,  but  with 
no  action  of  the  bowels,  and  persistent 
vomiting  ;  and  if  little  or  no  tenderness 
on  pressure  should  exist,  constipation 
must  be  complete,  and  must  have  ex- 
ceeded a  period  of  twenty-four  hours,  in 
company  with  all  the  above  symptoms. 
It  must  be  borne  in  mind  that  the 
amount  and  character  of  the  pain  are 
very  important  symptoms  in  these  cases. 
If  the  strangulating  orifice  happens  to  be 
very  small,  or  the  band  very  tightly  ap- 
plied over  the  bowel,  so  that  strangula- 
tion shall  be  very  complete  in  the  onset 
of  the  symptoms,  it  will  be  marked  by 
great  suffering,  irresistible  vomiting,  great 
anxiety  and  "restlessness,  and  complete 
constipation.  Under  such  circumstances, 
delay  in  operation  is  dangerous.  We 
cannot  afford   to  wait,  if  we  hope  to  se- 


»  Prov.  Med.  and  Surg.  Journal,  June  11, 
1851. 
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cure  ultimate  relief ;  death  will  occur  in 
three  or  four  days,  if  some  attempt  be 
not  made  to  remove  the  cause  of  obstruc- 
tion, by  opening  the  peritoneum. 

In  strictures  of  the  rectum,  sigmoid 
flexure,  or  transverse  colon,  the  operation 
for.  relief  is  confined  to  either  lumbar 
region,  from  whence  the  intestine  may 
be'opened,  where  it  is  uncovered  by  per- 
itoneum. The  advisability  of  this  op- 
eration can  generally  be  fully  weighed 
before  it  is  necessary  to  perform  it ;  for 
there  is  usually  less  urgency  of  symp- 
toms in  cases  which  require  it  than  in 
strictures  higher  up  ;  and  often  a  period 
of  a  week  or  two  may  be  permitted  to 
elapse,  provided  the  patient  be  carefully 
watched,  before  operation  is  absolutely 
requisite. 

The  conditions  which  demand  it  are, 
long  continued  and  unyielding  constipa- 
tion, great  distension  of  the  abdomen, 
and  commencing  irritability  of  the  stom- 
ach, or  actual  vomiting. 

The  conditions  which  forbid  us  to  an- 
ticipate recovery,  and  therefore  should 
withhold  surgical  interference,  are  shrunk- 
en countenance,  feeble  and  quick  pulse, 
cold  or  clammy  skin,  and  general  tender- 
ness of  the  abdomen,  superadded  to  the 
symptoms  enumerated  above. 

[Dr.  Ashhurst  has  published  a  paper 
on  "  laparotomy  as  a  remedy  for  intus- 
susception and  other  forms  of  acute  ob- 
struction of  the  bowels,"1  in  which  is 
given  the  history  and  result  of  13  cases 
where  this  operation  was  performed  for 
intussusception.  Of  these  13  cases  5  re- 
covered and  8  died  ;  4  were  under  one 
year  of  age,  all  of  whom  died.  There  is 
also  given  a  table  of  57  cases  of  laparo- 
tomy for  acute  intestinal  obstruction  from 
other  causes  than  intussusception.  Of 
these  57  cases  18  only  terminated  success- 
fully. From  a  study  of  these  cases,  Dr. 
Ashhurst  draws  the  following  conclu- 
sions : — 

I.  "Past  experience  gives  no  encourage- 
ment to  operative  interference  in  cases  of 
intussusception  occurring  in  infants  less  than 
one  year  old. 

II.  "When  the  symptoms  present,  and 
particularly  the  existence  of  intestinal  hem- 
orrhage, render  it  probable  that  the  closeness 
of  the  intussusception  will  lead  to  sloughing 
of  the  invaginated  portion,  no  operation  is 
advisable ;  for  while  under  these  circum- 
stances an  operation  would  almost  surely 
fail,  there  is  a  fair  hope  that  separation  of  the 
invaginated  mass  may  lead  to  spontaneous 
recovery. 

III.  "  There  may  be,  however,  exceptional 
cases,  in  which,  while  there  is  no  prospect  of 
recovery  through  sloughing,  bloodless  reme- 
dies fail  to  give  relief,  and  the  patient  is  in 

1  American  Journal  of  the  Medical  Sciences, 
July,  1874. 


danger  of  succumbing  through  exhaustion 
and  long-continued  suffering  ;  under  such 
circumstances,  if  the  age  and  general  condi- 
tion of  the  patient  do  not  forbid  it,  the  ques- 
tion of  operative  interference  may  properly 
be  considered. 

IV.  "When  an  operation  is  determined 
upon,  laparotomy  should  invariably  be  pre- 
ferred to  either  enterotomy  or  colotomy;  these, 
though  suitable  operations  in  cases  of  con- 
genital occlusion  and  chronic  obstruction  of 
the  bowels,  are  unsuited  for  cases  of  intussus- 
ception, or  other  varieties  of  acute  obstruction 

V.  "In  cases  of  acute  intestinal  obstruc- 
tion from  other  causes  than  intussusception, 
should  milder  measures  fail  to  give  relief  in 
the  course  of  three,  or,  at  the  most,  four 
days,  laparotomy  should  be  unhesitatingly 
recommended,  and  may  under  such  circum- 
stances be  resorted  to  with  a  reasonable  hope 
of  success." 

The  abdominal  surgery  of  to-day  can 
scarcely  be  contrasted  with  that  of  earlier 
times.  The  antiseptic  treatment  has  cer- 
tainly greatly  modified  the  results,  and 
a  comparison  of  the  early  and  late  opera- 
tions is  very  much  in  favor  of  the  latter. 
Nussbaum  remarks  that  "  the  difference 
between  the  old  times  and  the  present 
simply  consists  in  this  :  that  we  have 
learnt  the  sources  of  the  danger."  Mr. 
Spencer  Wells,  who  has  lately  performed 
ovariotomy  for  the  one  thousandth  time, 
has  reduced  his  mortality  from  25  per 
cent,  to  11  per  cent.  In  his  late  opera- 
tions he  had  adopted  antiseptic  precau- 
tions. With  such  results  before  us,  it 
would  seem,  that  when  the  diagnosis  of 
intestinal  obstruction  is  clearly  made  out, 
an  early  and  strictly  antiseptic  operation 
may  be  undertaken  by  the  surgeon  with 
a  fair  prospect  of  its  terminating  success- 
fully.] 

The  operation  of  opening  the  perito- 
neum for  the  examination  of  strangu- 
lated or  obstructed  intestine,  and  for  the 
formation  of  an  artificial  anus  in  the 
walls  of  the  abdomen,  was  first  advo- 
cated and  adopted  by  M.  Littre,  in  modern 
times  at  least  :  though  the  abdomen  had 
been  opened  by  Pillore,  of  Eouen,  in  1776, 
and  an  artificial  anus  formed  in  the 
caecum,  for  cancerous  obstruction  of  the 
rectum.1  The  operation  of  M.  Littre  is 
thus  described  :  "II  faudrait  faire  une 
incision  au  ventre  et  recoudre  ensemble 
les  deux  parties  apres  les  avoir  rouvertcs, 
ou  du  moins  faire  venir  la  partie  superi- 
eure  de  l'intestin  a  la  plaie  du  ventre,  que 
l'on  ne  refermerait  jamais,  et  qui  ferait 
la  fonction  d'anus."2 

1  "On  Artificial  Anus,"  British  and  For- 
eign Medical  Review,  vol.  xviii.,  p.  452.  The 
author  begs  to  acknowledge  the  assistance  he 
has  received  from  the  perusal  of  this  most 
able  essay. 

2  Hist,  de  l'Acad.  des  Sciences,  1710,  p.  36. 
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This  operation,  originally  proposed  for 
the  relief  of  imperforate  anus,  is  that  to 
which  we  can  alone  have  recourse  to  re- 
lieve any  form  of  internal  strangulation, 
or  obstruction  dependent  on  mischief  con- 
fined to  the  small  intestine. 

It  is  not  desirable  to  adopt  this  opera- 
tion in  obstructions  confined  to  the  large  in- 
testine. The  operation  which  insures  the 
opening  of  the  ascending  or  descending 
colon,  commonly  termed  the  operation  of 
Amussat,  is  alone  to  be  adopted  in  these 
cases. 

The  operation  for  opening  the  perito- 
neal sac,  to  explore  its  contents,  requires 
but  little  to  be  said  respecting  the  method 
of  proceeding.  The  surgeon  having  de- 
cided upon  the  operation,  should  have  the 
patient  placed  on  a  conveniently  high  bed 
or  table.  The  bladder  should  be  emptied 
by  a  catheter.  The  incision  should  com- 
mence an  inch  below  the  navel,  and  be 
carried  down  about  four  inches,  or  suffi- 
ciently low  to  allow  of  the  obstruction  be- 
ing thoroughly  investigated. 

The  first  incision  should  extend  down 
to  the  linea  alba,  which  should  be  next 
carefully  cut  through  at  one  point,  that 
the  peritoneum  may  come  into  view.  A 
broad  director  should  now  be  passed  un- 
der the  conjoined  aponeurosis,  and  the 
latter  further  divided,  so  that  the  perito- 
neum be  fully  exposed.  A  small  opening 
must  be  carefully  made  through  the  latter, 
sufficient  to  allow  the  introduction  of  the 
first  and  second  fingers.  These  being 
passed  into  the  sac  of  the  peritoneum 
will  serve  the  purpose  of  a  director,  and 
upon  them  a  blunt-pointed  bistoury  can 
safely  be  introduced,  in  order  to  extend 
the  incision  in  the  peritoneum,  either  up- 
wards or  towards  the  pubes,  as  necessity 
or  convenience  direct. 

When  the  abdomen  is  laid  open,  search 
must  be  made,  slowly  and  carefully,  for 
the  constricted  piece  of  intestine.  The 
distended  bowel  may  be  followed  down, 
if  there  is  difficulty  in  at  once  arriving  at 
the  point  of  obstruction,  until  the  cause 
of  mischief  is  reached.  It  is  impossible 
here  to  enumerate  all  the  difficulties 
which  may  now  be  encountered ;  it  must 
be  sufficient  to  point  out  that  bands  of 
lymph  or  adhesions  should  be  carefully 
separated,  or  divided  ;  or  the  strangu- 
lated intestine  withdrawn  from  any  loop 
or  fissure  in  which  it  may  have  become 
entangled :  or  should  a  foreign  body  or 
calculus  cause  the  stoppage,  it  should  be 
removed  by  opening  the  intestine,  subse- 
quent artificial  anus  being  the  necessary 
result ;  for  the  edges  of  the  wound  of  the 
bowel  must  be  stitched  to  the  margins  of 
the  external  wound,  and  care  taken  that 
feculent  matter  be  not  allowed  to  enter 
the  peritoneal  cavity. 

Except  in  the  latter  instance,  the  wound 


of  the  abdomen  should  at  once  be  closed ; 
the  edges  had  best  be  drawn  together 
with  silver-wire  sutures.  Tin;  subsequent 
treatment  of  such  an  operation  should 
consist  of  perfect  rest  and  quiet;  warm 
light  applications  to  the  abdomen  ;  and 
opium  administered  by  the  mouth  in  one- 
or  two-grain  doses  every  four  hours,  as 
long  as  the  patient  does  not  sleep.  Sleep 
should  not  be  disturbed  to  administer  a 
dose  due  :  for  sleep  alone,  in  these  cases, 
contra-indicates  the  repetition  of  opium. 
Its  internal  use  should  be  continued  until 
the  patient  is  quite  restored  to  convales- 
cence, and  the  motions  are  natural  and 
regular  ;  for  the  continued  administration 
of  opium  to  this  period  has  been  found 
not  to  hinder  a  natural  and  healthy  action 
of  the  bowels.  Its  effects  are  most  in- 
strumental towards  recovery. 

[Nussbaum,  in  an  address  before  the 
Munich  District  Medical  Society  (Aertz- 
liches  Intelligenz-Blatt,  January,  1880), 
says :— 

Among  the  principal  dangers  attending 
this  kind  of  injury  (peritoneal  surgery), 
must  be  reckoned  the  great  susceptibility  to 
the  influence  of  cold  which  the  peritoneum  is 
known  to  possess.  This  enormous,  constantly 
moist  surface,  when  exposed,  leads  to  such  a 
rapid  cooling  of  the  blood,  that  immediately 
reflex  paralytic  conditions  of  the  heart,  and 
even  death,  are  threatened.  The  second 
source  of  danger  is  the  ahnost  unlimited 
power  of  absorption  which  the  peritoneum 
possesses  ;  and  thus  any  exudation  into  it 
which  may  have  undergone  unhealthy  meta- 
morphosis is  liable  to  bring  about  rapid  and 
severe  septic  conditions.  Thirdly,  peristaltic 
action,  by  means  of  which  any  exudation 
that  gets  into  the  peritoneal  cavity,  an  enor- 
mous surface,  is  stirred  up  and  smeared  over 
the  whole  of  its  contents.  Fourthly,  move- 
ments of  respiration,  the  rise  and  fall  of  the 
diaphragm  and  small  intestine  aiding  the  ab- 
solution. Fifthly,  peritoneal  wounds  are 
dangerous  because  of  the  little  spaces  which 
everywhere  exist,  into  which  secretions  may 
find  their  way  and  lie  hidden  and  decompose. 
And,  finally,  there  is  the  danger  of  infection 
through  the  ill-smelling  intestinal  gases, 
which  especially  favor  sepsis  ;  and  even  if  the 
bowel  itself  be  not  injured,  gases  find  their 
way  in  and  out.  On  the  whole,  therefore,  we 
see  that  there  were  good  grounds  for  the 
dread  which  has  hitherto  always  been  felt  of 
peritoneal  injuries,  whether  accidental  or  ap- 
plied by  the  surgeon  for  surgical  purposes. 
Since,  however,  the  causes  of  this  great  dan- 
ger have  come  to  be  understood,  and  the 
means  by  which  they  may  be  overcome  have 
been  learnt,  the  indications  for  operations 
and  prognosis  have  been  greatly  modified.1] 

When  an  obstruction  is  known  to  be 
situated  in  the  rectum,  or  suspected  in 
the  sigmoid  flexure,  the  descending  colon 

['  Med.  Times  and  Gaz.,  May  22,  18S0.] 
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must  be  opened  ;  when  suspected  in  the 
transverse  or  descending  colon,  the  as- 
cending colon,  or  caecum,  must  be  cut 
down  upon.  The  exact  seat  of  stricture 
may  occasionally  be  ascertained — if  in 
the  rectum,  by  the  introduction  of  a  fin- 
ger or  a  bougie  ;  if  in  the  sigmoid  flex- 
ure, it  is  often  made  manifest  by  swelling, 
thickening,  or  hardness  of  the  part.  The 
stricture  is  less  evident  externally,  when 
seated  in  other  portions  of  the  colon.  It 
then  often  becomes  mere  speculation  at 
which  part  of  the  bowel  the  obstruction 
is  seated. 

The  chronic  nature  of  the  symptoms, 
the  slow  accumulation  of  feces,  point  to 
the  large  gut  as  the  seat  of  mischief;  but 
whether  the  obstruction  lie  in  the  trans- 
verse or  descending  colon,  it  is  generally 
impossible  to  decide.  Under  such  cir- 
cumstances, the  only  safe  course  would  be 
to  open  the  ascending  colon. 

The  operation  of  opening  the  colon 
was  first  advocated  by  Callisen,1  but  at- 
tempted by  him  only  on  the  descending 
colon.  M.  Amussat  modified  it  by  ex- 
tending it  to  the  ascending  colon. 

But  to  M.  Amussat  is  alone  due  the 
credit  of  having  revived  the  operation — an 
operation  not  only  fallen  into  disuse,  but 
condemned  as  dangerous  and  impractica- 
ble by  some  very  modern  writers. 

The  virtue  of  this  operation  is,  that  it 
enables  the  surgeon  to  expose  the  intes- 
tine and  open  it,  where  it  is  uncovered  by 


peritoneum,  and  where  it  lies  in  front  of 
the  quadratus  lumborum  muscle,  and 
merely  separated  from  that  muscle  by 
cellular  tissue.  The  situation  of  the  ex- 
ternal incision,  on  either  side,  is  in  the 
lumbar  region,  between  the  last  rib  above, 
the  crest  of  the  ilium  below,  a  vertical 
line  running  from  the  end  of  the  rib  to  the 
crest  of  the  ilium  in  front,  and  the  edge 
of  the  longissimus  clorsi  behind.  The 
colon  in  this  space  is  fixed  to  the  abdomi- 
nal wall  by  the  reflexions  of  the  perito- 
neum, and  lies  loosely  in  contact  with  the 
quadratus  lumborum.  The  kidney  is 
situated  rather  above  the  seat  of  the  inci- 
sion. There  is  no  meso-colon  here ;  and 
if  the  colon  be  much  distended,  the  cellu- 
lar space  between  the  folds  of  peritoneum 
will  be  very  conspicuous.  It  is  at  this 
part  that  the  intestine  should  be  opened. 

Callisen  advocated  a  vertical  incision 
for  this  purpose  in  the  loin  ;  Amussat  has 
judiciously  recommended  a  transverse 
one.  The  advantages  are  thus  fairly 
stated  :  1st,  that  it  makes  the  operation 
easier  and  more  certain,  and  avoids  the 
danger  of  dividing  the  lumbar  vessels 
and  nerves  ;  2d,  that  it  facilitates  finding 
and  opening  the  intestine  without  wound- 
ing the  peritoneum  ;  and  3d,  it  enables  us 
to  establish  the  artificial  anus  more  ante- 
riorly.1 

The  incision  should  commence  in  front 
of  the  longissimus  dorsi,  and  be  carried 
forwards  to  the  extent  of  about  six  inches. 


[Fig.  392. 


Line  of  incision  for  lumbar  colotomy.     Dotted  line  indicates  situation  of  descending  colon.     (Erichsen.)] 


The  integuments  having  been  divided,  the 
muscles  are  to  be  carefully  cut  through 
until  the  intestine  is  exposed.  This  is 
not  a  difficult  or  troublesome  proceeding. 
The  intestine,  especially  if  loaded,  pre- 
sents its  muscular  surface  in  the  bottom 
of  the  wound,  uncovered  by  peritoneum. 
The  bowel  should  be  at  once  hooked  up 
by  a  curved  needle  ;  two  or  more  points 
should  then  be  secured  by  threads  to  the 
margin  of  the  wound,  and  the  gut  opened. 

1  Systema  Chir.  Hodiern.,  tome  xi.,  p.  842, 
Hafniffi,  1817. 


Usually  a  great  gush  of  fluid  feculent  mat- 
ter takes  place  ;  am. pie  provision  should 
therefore  be  made  to  secure  it  as  it  flows 
out,  to  prevent  the  bed  becoming  greatly 
soiled,  which  would  be  the  case  in  a  few 
seconds,  if  suitable  basins  be  not  at  hand 
to  apply  to  the  edge  of  the  wound. 

The  intestine  should  be  allowed  to 
empty  itself  gradually.  Usually  the  re- 
lief to  the  patient  is  at  once  very  con- 
siderable; but  he  should  be  steadily 
watched  and  well  supported,  as  faintness 


1  Aniussat's  First  Memoir, 
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is  very  apt  to  follow  upon  the  rapid 
evacuation  of  the  long  distended  bowel ; 
or  should  peritonitis  have  set  in  prior  to 
the  operation,  the  patient  will  soon  sink. 

Should  the  patient  survive  the  operation, 
the  treatment  of  the  wound  is  of  next  im- 
portance. In  the  first  instance  much 
inconvenience  and  even  some  distress  may 
be  experienced  from  prolapse  of  the  gut 
through  the  artificial  opening  ;  especially 
if  the  latter  be  a  free  one. 

But  as  the  wound  in  the  integuments 
has  a  natural  tendency  to  contract  as  time 
advances,  and  the  margins  of  the  intes- 
tinal opening  become  adherent  to  the 
former,  the  prolapse  will  gradually  di- 
minish in  proportion  to  the  contraction, 
and  will  usually  cease  ultimately  when  the 
orifice  becomes  fully  contracted.  Indeed, 
should  the  patient's  life  be  prolonged,  it 
will  be  found  as  a  rule,  that  the  surgeon's 
attention  must  he  directed  towards  main- 
taining the  freedom  of  the  artificial  open- 
ing sufficiently  to  ensure  the  escape  of  the 
contents  of  the  bowel.  In  the  first  in- 
stance the  escape  of  fecal  matter  through 
the  wound  may  be  controlled  by  the  use 
of  an  ivory  ball  or  plug  attached  to  a  small 
shield,  on  which  a  piece  of  India-rubber 
sheeting  may  be  placed,  and  fixed  in  its 
position  by  a  bandage.  As  the  wound 
continues  to  contract,  it  will  be  found 
best  to  substitute  for  the  ivory  plug  a  piece 
of  sponge-tent :  this  may  be  introduced 
and  worn  in  the  opening  day  and  night, 
but  changed  morning  and  evening.  Its 
use  has  been  found  to  effectually  control 
the  escape  of  air  and  fecal  matter. 

Sometimes  the  patient  will  experience 
discomfort  from  the  accumulation  of  feces 
between  the  strictured  portion  of  the 
bowel  and  the  artificial  opening  ;  or  from 
the  contents  of  the  bowels  becoming  too 
solid  to  pass  freely  through  the  aperture, 
and  therefore  care  must  be  taken  to  regu- 
late the  action  of  the  bowels  Avith  gentle 
aperients  as  circumstances  indicate. 

The  operation  of  opening  the  colon  in 
the  lumbar  region  is  an  important  mea- 
sure, not  only  for  the  prolongation  of  life 
in  cases  of  total  obstruction  from  stricture 
of  the  rectum  ;  but  also  for  the  mitigation 
of  suffering  in  cases  of  ulceration  and 
stricture  of  the  rectum  without  actual 
obstruction.  In  such  cases  excruciating 
pain  is  often  experienced,  when  the  bowels 
act,  from  the  passage  of  fecal  matter  over 
the  ulcerated  surface  ;  and  it  has  been 
found  that  by  establishing  an  artificial 
opening  above  the  seat  of  disease,  and 
thus  diverting  the  passage  of  feces,  and 
leaving  the  stricture  at  rest,  great  comfort 
has  been  conferred  upon  the  sufferer. 

Mr.  Curling  was  the  first  to  advocate 
this  operation  under  such  circumstances, 
and  he  has  frequently  adopted  it  with 
much  relief  to   the    patient's   sufferings 


while  life  lasted.  He  recommends  previ- 
ous to  the  operation  that  the  bowel  should 
be  injected  with  fluid  in  order  to  distend 
it  to  some  extent,  as  when  in  a  distended 
condition,  the  bowel  is  more  readily  de- 
tected and  secured  than  when  empty  and 
contracted. 

Mr.  Holmes1  has  published  the  particulars 
of  a  case  in  which  he  opened  the  descending 
colon  for  the  relief  of  a  patient  in  whom  there 
was  a  fistulous  communication  between  the 
sigmoid  flexure  of  the  colon  and  the  bladder. 
The  symptoms  were  immediately  relieved,  and 
the  patient  remained  free  from  the  passage 
of  fecal  matter  into  the  bladder  for  about  fif- 
teen months,  when  feces  again  appeared  in 
the  urine.  He  shortly  after  this  died  ;  and 
on  post-mortem  examination  it  was  found 
that  besides  the  communication  between  the 
sigmoid  flexure  and  the  bladder,  there  had 
formed  a  more  recent  communication  between 
the  bladder  and  the  caecum. 

Mr.  Curling  has  either  himself  performed 
or  recommended  the  operation  of  opening  the 
descending  colon  in  seventeen  cases  of  dis- 
eased rectum,  or  obstruction  of  the  bowels. 
In  ten  of  these  cases  the  patients  survived 
over  periods  varying  from  two  to  eighteen 
months.  In  a  case  under  the  care  of  the 
author,  and  in  which  complete  obstruction 
had  existed  nearly  three  weeks,  the  patient 
has  survived  the  operation  over  two  years 
and  a  half.  The  artificial  opening  has  always 
shown  a  tendency  to  close,  but  has  been 
kept  open  by  the  use  of  sponge-tent.  For 
some  time  past  a  portion  of  the  feces  has 
passed  the  natural  way. 

[The  following  comparison  of  Littre's 
and  Amussat's  operations  is  given  by 
Erichsen.2 

When  we  compare  the  different  operations 
that  have  been  proposed  for  the  formation  of 
an  artificial  anus,  it  will  be  found  that  Calli- 
sen's,  as  modified  by  Amussat,  is  the  one  to 
which  preference  must  be  given  ;  for  by  it 
alone  the  peritoneum  is  not  wounded,  and 
thus  the  inflammation  of  that  membrane, 
which  is  a  necessary  and  often  a  fatal  conse- 
quence of  the  other  operations,  is  avoided. 
Besides  this  advantage,  which  is  of  the  very 
greatest  importance,  Amussat's  operation 
presents  several  other  claims  to  our  notice. 
As  only  one  side  of  the  colon  can  be  drawn 
forwards,  and  not  a  knuckle  of  it,  as  would 
be  the  case  if  the  small  intestines  were  ope- 
rated upon,  it  is  evident  that  the  spur-like 
process,  which  has  been  described  by  Dupuy- 
tren,  must  exist  to  a  very  small  extent,  and, 
consequently,  if  the  artificial  anus  should 
ever  become  useless,  the  natural  passage  for 
the  feces  having  been  re-established,  it  could 
readily  be  closed  up.  If,  however,  the  peri- 
toneum should  be  accidentally  wounded  iu 
the  attempt  to  reach  the  colon,  from  behind, 

1  Trans.  Med.-Chir.  Soc,  vols.  xlix.  and  1. 

2  Science  and  Art  of  Surgery,  vol.  ii.,  p. 
668. 
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even  then  this  operation  would  be  preferable 
to  that  of  Littre  ;  for,  the  cavity  of  the  abdo- 
men having  been  opened  at  its  most  depend- 
ing part  (in  the  recumbent  position),  the 
fecal  matters  would  have  much  less  tendency 
to  be  effused  into  it  than  if  it  were  opened  in 
front.  In  respect  of  not  wounding  the  peri- 
toneum, this  operation  closely  resembles  that 
of  puncturing  the  bladder  above  the  pubes 
and  below  the  reflexion  of  that  membrane. 
There  is,  however,  one  important  difference 
between  the  two  operations,  which  may  in- 
fluence the  result  ;  in  the  one  case,  as  the 
patient  lies  upon  his  back,  the  urine  has  a 
tendency  to  stagnate  in  the  wound,  being 
obliged,  in  order  to  escape,  to  mount  against 
its  own  gravity,  whilst  in  the  other  case,  the 
fecal  matters  find  a  ready  exit  from  a  wound 
situated  in  a  depending  part. 
•  "  Caesar  Hawkins  has  collected  and  ana- 
lyzed 44  cases  in  which  an  artificial  anus  has 
been  formed  by  opening  the  intestine  ;  in  17 
of  these  the  artificial  anus  was  made  through 
the  peritoneum,  and  in  27  behind  that  mem- 
brane ;  but  for  various  reasons,  which  are 
stated  at  length  in  the  paper,  Hawkins  ex- 
cludes 5  of  the  cases  of  peritoneal  section, 
leaving  only  12  to  compare  with  26  cases  of 
operation  behind  this  membrane.  Of  the 
former  he  finds  that  7  died  and  5  recovered  ; 
the  recoveries  amounting,  therefore,  to  only 
forty-one  per  cent,  in  the  cases  of  this  cate- 
gory, whilst  of  the  26  cases  where  the  peri- 
toneum was  uninjured,  10  died  and  16 
recovered  ;  the  proportion  of  recoveries  in 
the  cases  of  this  category,  amounting  to 
sixty-one  per  cent.  Though  the  large  intes- 
tine was  opened  in  all  these  cases,  the  opera- 
tion was  performed  on  the  right  side  in  10 
instances  ;  in  4  cases  the  right  colon  and 
caecum  were  opened  through  the  peritoneum, 
and  of  these  all  died  ;  whilst  of  the  remain- 
ing 6,  in  which  the  right  colon  was  opened 
behind  the  peritoneum,  4  recovered.  The 
preference,  therefore,  as  Hawkins  observes, 
on  the  right  side,  is  certainly  due  to  the  lum- 
bar operation.  It  is  remarkable,  however, 
that  in  the  operation  on  the  left  colon,  the 
results  were  somewhat  different  ;  for,  of  8 
cases  in  which  this  intestine  was  opened 
through  the  peritoneum,  5  recovered  and  3 
died  ;  whilst  of  20  cases  in  which  the  lumbar 
operation  was  performed,  11  recovered  and 
9  died.  Hawkins  observes,  that  the  inequali- 
ties of  the  numbers  appear,  however,  to 
leave  the  question  as  to  the  mode  of  operating 
on  the  descending  colon  still  undecided  ;  and 
that  an  operator  is  justified  in  selecting 
whichever  situation  he  thinks  best  for  the 
formation  of  an  artificial  anus,  on  the  left 
side  of  the  body  ;  still,  for  the  reasons  that 
have  already  been  given,  there  can  be  no 
doubt  whatever  that  Amussat's  is  very 
decidedly  preferable  to  Littre's  operation. 
In  those  cases  in  which  death  has  resulted 
from  Amussat's  operation,  peritonitis  does 
not  appear  to  have  exercised  any  material 
influence  ;  and  the  fatal  result  seems  rather 
to  have  depended  on  the  influence  of  previous 
disease  on  the  constitution  of  the  patient,  or 
on  the  changes  taking  place  in  the  diseased 


bowel,  than  on  the  operation  itself,  which 
appears  occasionally  to  have  been  uselessly 
done  at  the  last  extremity.  We  should, 
therefore,  have  less  hesitation  in  performing 
the  extra-peritoneal  operation  in  an  early 
stage  of  those  cases  in  which  it  is  called  for, 
than  we  should  if  the  section  itself  were 
attended  with  any  serious  risk  to  the  patient's 
life." 

Nussbaum1  "thinks  that  a  small  opening, 
just  large  enough  to  let  out  feces,  is  all  that 
is  required  at  first,  for  often,  after  tension  of 
the  distended  intestines  has  been  relieved,  the 
twist  will  right  itself ;  or  if  the  obstruction 
be  due  to  invagination,  the  gut  will  slough 
and  come  away.  The  opening  is  then  allowed 
to  close  ;  but  if  a  cure  cannot  be  effected,  the 
opening  should  be  enlarged,  and  a  perma- 
nent artificial  anus  established."] 


The  Operation  of  Tapping; 
Abdominis. 


Paracentesis 


When  the  abdomen  becomes  inconveni- 
ently distended  with  fluid,  contained 
either  in  the  peritoneal  sac  or  in  an  ova- 
rian cyst,  it  is  desirable  to  relieve  the  pa-r 
tient  by  tapping  the  cavity  in  which  the 
fluid  is  lodged. 

Previous  to  the  operation,  the  patient 
may  be  placed  upright  on  the  edge  of  a 
chair,  or  recumbent  on  the  side  of  a  bed. 
A  broad  towel,  warmed,  should  be  passed 
round  and  above  the  umbilicus,  and  a 
second  one  below ;  the  ends  of  these 
towels  being  held  behind  the  patient,  to 
be  tightened  as  the  fluid  escapes  from  the 
abdominal  cavity,  in  order  that  a  certain 
amount  of  support  be  afforded  to  the  vis- 
cera when  the  whole  of  the  fluid  is  ab- 
stracted. Previous  to  the  introduction  of 
the  trocar,  it  should  be  ascertained  that 
the  bladder  is  not  distended  with  urine. 
A  small  incision  should  first  be  made 
through  the  skin,  about  two  or  three 
inches  below  the  umbilicus,  just  sufficient 
to  permit  the  passage  of  the  cutting  sur- 
faces of  the  trocar  without  injury  to  the 
skin.  This  proceeding  allows  the  trocar 
to  be  passed  readily  into  the  abdomen, 
and  is  less  painful  than  if  the  trocar  is 
thrust  through  the  integument.  The  tro- 
car should  be  pushed  nearly  up  to  the  hilt 
of  the  canula,  and  the  stilette  then  with- 
drawn, care  being  taken  that  the  canula 
does  not  slip  out  after  it.  The  fluid  will 
now  escape  freely  if  serous  in  character, 
and  the  cavity  will  soon  be  emptied. 

If  the  patient  become  faint  during  the 
flow  of  the  fluid,  a  finger  may  be  applied 
to  the  orifice  of  the  canula  to  arrest  the 
escape,  while  some  stimulant  is  adminis- 
tered, and  until  faintness  passes  off.  The 
common  trocar,  with  short  canula,  is  the 

1  Op.  cit.,  and  Med.  Times  and  Gaz.,  May 

22,  1880. 
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simplest  implement  to  use  in  this  opera- 
tion, and  as  efficacious  as  any  ;  but  of 
late  a  tube  of  India-rubber  has  been 
adapted  to  the  canula,  so  that  the  fluid 
may  be  carried  to  a  basin  at  the  foot  of 
the  chair  or  bed  which  supports  the  pa- 
tient. The  choice  of  the  instrument  is  a 
matter  of  fancy  ;  the  original  and  most 
simple  trocar  is  as  efficacious  and  as  con- 
venient as  the  most  modern  complicated 
one. 

It  sometimes  happens,  that  after  a  cer- 
tain quantity  of  fluid  has  escaped,  the 
flow  suddenly  ceases,  while  there  is  still 
much  remaining  in  the  cavity  ;  this  is  oc- 
casioned, probably,  b}<-  intestine  or  some 
other  substance  coming  in  contact  with 
the  inner  extremity  of  the  canula  ;  the 
obstruction  may  be  remedied  by  either 
moving  the  position  of  the  canula,  or  in- 
troducing the  blunt-pointed  but  perfor- 
ated tube,  with  which  each  case  of  trocars 
should  always  be  provided. 

The  large  accumulation  of  fluid  in  the 
cavity  of  the  peritoneum,  or  in  an  ova- 
rian evst,  usually  pushes  the  anterior  ab- 


dominal wall  so  far  forward  that  a  con- 
siderable interval  intervenes  between  it 
and  the  surface  of  the  intestines  ;  so  that 
when  the  trocar  is  introduced,  there  is 
little  risk  of  wounding  the  bowels.  This 
is,  however,  an  accident  which  occasion- 
ally happens,  and  therefore  it  behoves  the 
surgeon  to  make  a  very  careful  examina- 
tion of  the  surface  of  the  abdomen,  before 
proceeding  to  operate  ;  if  any  tympanitic 
resonance  be  detected  near  the  umbilicus, 
or  below  it,  the  operation  had.  better  be 
postponed  or  avoided.  Mr.  Gay  exhib- 
ited, at  the  Pathological  Society,  a  speci- 
men of  a  portion  of  the  jejunum,  which 
had  been  punctured  in  the  operation  of 
tapping,  in  a  case  of  ascites  ;  but  the  pa- 
tient survived  the  accident,  and  died 
three  months  afterwards,  apparently  from 
the  disease  which  produced  the  ascites.' 
The  wound  caused  by  the  trocar  should 
be  dressed  with  lint  and  plaster,  and  a 
bandage  applied  over  it,  round  the  belly. 
In  a  few  days  the  parts  have  usually 
healed. 
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Revised  by  John  H.  Packard,  M.D. 


In  the  following  essay  on  Diseases  of 
the  Rectum  I  have  treated  the  subjects  in 
the  order  of  their  frequency  and  import- 
ance: Hemorrhoids;  Prolapsus;  Fistula; 
Ulcer;  Stricture;  Cancer;  Polypus;  Pru- 
ritus; and  Neuralgia.  Nothing  has  been 
said  in  reference  to  malformations  of  the 
anus  and  rectum,  as  this  subject  is  con- 
sidered in  the  essay  on  the  Sukgeky  of 
Childhood. 

[It  may  perhaps  be  well  to  prefix  to 
this  essay  some  general  remarks  on  the 
examination  of  the  rectum.  And  first  it 
may  be  said,  that  the  surgeon  should 
never  be  content  with  anything  but  a 
thorough  exploration.  An  affection  of 
the  margin  of  the  anus,  or  just  within  the 
orifice,  may  depend  upon  congestion  or 
other  serious  trouble  above. 

Sometimes  the  simple  introduction  of 
the  finger  may  serve  to  detect  a  swollen, 
congested,  and  even  hemorrhoidal  state 
of  the  bowel.  In  health,  the  skin  about 
the  anus  is  loosely  puckered  into  radiating 
folds,  and  quite  sensitive  ;  but  with  slight, 


steady  pressure,  the  point  of  the  oiled 
finger  may  be  passed  in  through  the  ring 
of  the  external  sphincter,  and  then 
through  the  narrower  ring  of  the  inter- 
nal, when  it  may  be  freely  moved  about 
over  the  smooth,  firm,  moist  mucous 
membrane  of  the  rectum  proper.  In 
some  persons,  if  the  finger  is  pushed  far 
up,  its  tip  comes  in  contact  with  a  more 
or  less  transverse  fold  of  the  lining  mem- 
brane, constituting  a  sort  of  imperfect 
valve.  Very  little  uneasiness— nothing 
that  could  be  called  pain— should  be  in- 
duced by  the  manoeuvre  in  a  healthy  sub- 
ject. 

As  to  the  position  of  the  patient,  he 
may  either  stand  up  in  front  of  the  sur- 
geon, and  lean  forward  over  the  back  of  a 
chair,  or  he  may  kneel  on  a  bed,  close  to 
its  edge,  with  his  shoulders  resting  on  his 
folded  arms.  Or  he  may  lie  on  a  bed  or 
operating  table,  on  his  left  side,  his  left 
arm  behind  his  back,  so  as  to  make  his 


1  Pathological  Trans.,  vol.  ii.,  p.  203. 
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shoulders  semiprone,  and  with  his  right 
knee  drawn  up  against  his  abdomen. 
This  latter  is  much  the  best  position  for 
the  introduction  of  the  speculum. 

Rectal  specula  are  of  various  kinds. 
They  are  generally  made  of  the  metallic 
alloy  known  as  pewter,  or  Britannia 
metal ;  but  glass  is  occasionally  used.  It 
is  not  necessary  to  have  them  of  various 
sizes.  A  very  convenient  form  is  the 
dome-headed  (fig.  393),  sometimes  made 


Fisr.  393. 


Fur.  394. 


Dome-headed  speculum. 


Dome-headed  speculum, 
with  handle. 


with  a  hinged  handle  (fig.  394).  Dr.  T. 
B.  Reed,  of  Philadelphia,  has  devised  one 
with  a  glass  slide  or  window  in  the  fenes- 

Fie.  395. 


Heed's  speculum. 


Allingham's  speculum. 


tra    (fig.    395).      Another    form,   recom- 
mended by  Allingham,  is  shown  in  fig. 


396.  After  the  introduction,  the  wooden 
plug  is  withdrawn,  and  part  of  the  cir- 
cumference of  the  rectum  and  anus  is 
displayed  to  view.  Some  surgeons  prefer 
the  bivalve  speculum  (fig.  397),  which  is 

Fig.  397. 


Bivalve  rectum  speculum. 

introduced  closed,  and  then  opened  by 
pressing  the  handles  together. 

Much  advantage  is  sometimes  gained 
by  the  use  of  a  head-mirror  (such  as  lar- 
yngoscopists  use),  to  throw  the  light  di- 
rectly upon  the  parts ;  the  surgeon  thus 
avoids  the  shadow  of  his  own  head,  and 
the  light  is  concentrated.  Sometimes  a 
degree  of  privacy,'  otherwise  unattaina- 
ble, is  thus  secured. 

In  women,  the  lower  end  of  the  bowel 
can  often  be  everted  satisfactorily  for  ex- 
amination, by  means  of  two  fingers  passed 
into  the  vagina  and  curved  backwards  so  as 
to  press  against  the  recto-vaginal  septum.] 


Hemorrhoids. 

It  has  heen  the  custom  of  surgical 
writers,  when  describing  hemorrhoids,  to 
divide  them  into  two  distinct  kinds, 
namely,  external  and  internal.  This  is  a 
classification  from  which  it  is  perhaps  not 
well  to  deviate  ;  for  although  many  in- 
stances are  seen  where  it  is  impossible  to 
say  whether  the  disease  be  internal  or 
external, —  and,  pathologically  speaking, 
hemorrhoidal  tumors,  wherever  situated, 
are  essentially  constituted  of  the  same 
morbid  elements,  viz.,  an  enlargement  of 
the  vessels  of  the  rectum,  and  an  infiltra- 
tion of  their  connecting  tissues, — still  cir- 
cumstances which  exist,  or  which  occur, 
in  connection  with  this  disorder  so  modify 
the  pathological  features,  that  in  nume- 
rous instances  there  is  a  wide  and  well- 
marked  distinction  between  those  hemor- 
rhoidal tumors  seated  outside,  and  those 
involving  the  gut  within  the  sphincter. 

I  shall  therefore  adhere  to  the  classifi- 
cation, and  first  speak  of — 

External  hemorrhoids,  which  are  situ- 
ated at  the  verge  of  the  anus  outside  the 
sphincter,  and  consist  of  one  or  more  tu- 
mors, composed  at  their  first  formation  of 
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dilated  vessels.  As  the  disease  increases, 
from  various  irritating  causes,  the  sensi- 
tive skin  around  the  anus  becomes  thick- 
ened, the  cellular  tissue  is  indurated  and 
infiltrated,  and  the  veins  are  expanded. 
By  degrees  the  swelling  becomes  larger 
and  harder,  and  does  not  give  much  an- 
noyance when  the  parts  are  in  a  quiescent 
state  ;  if,  however,  they  become  attacked 
with  inflammation,  the  tumor  increases 
much  in  size,  the  blood  in  the  vein  be- 
comes coagulated,  and  not  unfrequently 
the  vessel  gives  way,  allowing  the  coagu- 
lated blood  to  escape  into  the  surround- 
ing cellular  tissue,  where  it  will  form  a 
distinct  sheath  for  itself.  In  the  course 
of  time  the  inflammatory  action  subsides, 
the  blood  becomes  absorbed,  and  the  tu- 
mor diminishes  in  size  or  wholly  disap- 
pears. If,  however,  the  same  irritating- 
causes  recur,  and  no  effectual  treatment 
be  adopted,  the  tumor  again  increases, 
the  skin  becomes  thickened,  and  the  cel- 
lular tissue  more  extensively  infiltrated  ; 
and  in  this  way  distinct  and  permanent 
tumors  are  formed  around  the  anus,  which 
sometimes  reach  a  large  size,  consisting 
mainly  of  thickened  integument  and  cel- 
lular tissue,  enclosing  veins  which  are  at 
times  capable  of  distension  and  repletion. 
In  their  quiet  state  these  tumors  are  dis- 
tinctly external ;  but  when  increased  in 
size  they  may  encroach  upon  the  cavity 
of  the  rectum  and  be  covered  with  mu- 
cous membrane,  and  thus  be  partly  in- 
ternal. Coexistent  with  this  state  there 
is  not  unfrequently  a  very  cedematous 
condition  of  the  cellular  tissue  and 
mucous  membraue  at  the  verge  of  the 
anus. 

With  regard  to  the  actual  structure  of 
these  hemorrhoidal  tumors,  it  will  be 
found  on  examination  that  they  are  com- 
posed of  thickened  integument,  infiltrated 
cellular  tissue,  and  in  most  cases  of  one 
or  more  dilated  veins ;  if  the  part  is  at 
perfect  rest  and  has  not  been  lately  in- 
flamed, there  may  be  distinguished  noth- 
ing beyond  infiltrated  tissue  and  thick- 
ened skin  ;  but  on  cutting  into  an  external 
pile,  which  has  been  somewhat  irritated, 
or  is  increasing  in  size,  there  will  be 
found  either  a  vein  considerably  dilated 
and  containing  semi-coagulated  blood,  or 
the  blood  will  have  escaped  from  the  ves- 
sel, and  have  become  either  extravasated 
into  the  surrounding  cellular  tissue,  or 
have  formed  for  itself  distinct  cellular 
sheaths.  This  coagulation  of  the  blood 
is  the  reason  why  an  incision  into  an  ex- 
ternal hemorrhoidal  tumor,  after  having 
become  inflamed  and  swollen,  is  scarcely 
ever  attended  with  bleeding  ;  it  is  one  of 
the  main  pathological  features  in  this  form 
of  tumor,  and  far  different  from  what  ob- 
tains in  instances  of  the  internal  affec- 
tion. 


These  external  hemorrhoids  vary  much 
in  size,  the  swellings  being  sometimes 
not  larger  than  peas,  while  at  other 
times  they  are  the  size  of  a  walnut. 
Their  presence  is  accompanied  with  un- 
pleasant symptoms  :  as  irritation  ;  pain 
when  at  the  closet ;  and  a  sense  of 
bearing  down,  even  when  they  arc  in  a 
quiescent  state:  but  the  main  source  of 
suffering  is  their  disposition  to  become 
suddenly  enlarged  and  inflamed  ;  which 
occurrence  will  arise  from  allowing  the 
bowels  to  become  constipated,  from  the 
straining  attendant  upon  a  stricture  of  the 
urethra,  from  excess  in  food  and  drink, 
or  from  exposure  to  damp  and  cold.  Under 
these  circumstances,  the  tumor,  which 
has  been  hitherto  small  and  flaccid,  be- 
comes much  swollen,  distended,  and  livid 
in  color.  From  the  peculiarly  sensitive 
character  of  the  skin  at  the  anus,  this 
distension  is  accompanied  with  the  most 
exquisite  pain  ;  and  it  is  remarkable  to 
witness  the  complete  prostration  with 
which  the  most  powerful  man  is  overcome 
when  suffering  from  acute  inflammation 
of  external  piles,  and  especially  when 
the  symptoms  have  been  allowed  to  go  on 
for  some  days  without  the  proper  means 
of  relief  being  afforded,  either  from  ob- 
stinacy on  the  part  of  the  patient,  or 
from  insufficient  pathological  knowledge 
on  the  part  of  the  medical  attendant. 

With  regard  to  the  causes  which  pro- 
duce this  form  of  hemorrhoids,  there  is 
every  reason  to  believe  that  the  same  cir- 
cumstances which  tend  to  the  production 
of  external,  induce  the  internal  affection 
as  well ;  and  therefore  this  description 
will  apply  to  both.  It  appears  that  there 
is  in  some  persons  an  hereditary  dis- 
position to  hemorrhoidal  affections ;  and 
we  shall  every  now  and  then  see  father 
and  son,  or  mother  and  daughter,  suffer- 
ing one  after  the  other  in  the  same  way. 
Possibly,  however,  this  may  be  owing  to 
similarity  in  habits,  certain  of  which  un- 
doubtedly much  more  than  others  induce 
these  affections.  Thus,  those  who  have  to 
sit  continually  at  the  desk  and  take  little 
walking  exercise  are  very  liable  to  them  ; 
those  too  who  have  to  stand  long  in  cer- 
tain positions,  as  dentists  and  hair-dress- 
ers, are  remarkably  prone  to  hemorrhoids. 
The  great  source  of  hemorrhoidal  affec- 
tions, however,  is  anything  which  prevents 
the  healthy  return  of  the  blood  from  the 
vessels  of  the  rectum.  And  thus  it  is 
that  congestion  of  the  liver,  or  other  ob- 
structive disease  of  the  same  viscus,  is 
frequently  associated  with  these  affections. 
A  constipated  state  of  the  bowels,  both 
from  the  mechanical  effect  produced  upon 
the  vessels,  and  from  the  straining  efforts 
necessary,  is  found  to  be  the  cause  in  a 
vast  number  of  cases ;  the  pressure  also 
of  the  pregnant  womb,  and  of  ovarian 
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tumors,  produces  hemorrhoids.  In  other 
cases,  the  irritation  caused  by  the  fre- 
quent taking  of  aperient  medicines  is 
reasonably  considered  to  be  productive  of 
the  first  symptoms  of  the  disease.  Vio- 
lent horse-exercise,  indulgence  in  the  use 
of  highly-seasoned  dishes  and  other  indi- 
gestible food  and  strong  wines,  together 
with  immoderate  sexual  intercourse, which 
determines  the  blood  more  freely  to  the 
pelvic  region,  are  each  fertile  sources  of 
hemorrhoidal  affections.  And  it  is  highly 
necessary,  before  an}-  treatment  is  com- 
menced, to  inquire  carefully  into  the  pecu- 
liar habits  of  the  patient. 

The  treatment  which  should  be  adopted 
for  the  removal  of  this  affection  must  be 
conducted  upon  the  ordinary  principles 
of  surgery.  In  the  more  simple  cases, 
little  beyond  a  strict  attention  to  ablution, 
to  the  regular  action  of  the  bowels,  and 
to  the  avoidance  of  those  causes  which 
are  known  to  produce  the  affection,  will 
be  necessaxy.  If  the  bowels  are  inactive, 
a  draught  of  cold  water  before  breakfast, 
or  the  use  of  brown  bread,  with  a  mode- 
rate amount  of  walking  exercise,  will  in 
many  cases  beget  a  healthy  tone  in  the 
intestinal  canal ;  if,  however,  aperient 
medicines  are  needed,  they  should  be  of 
the  mildest  description.  The  compound 
rhubarb-pill  in  doses  of  five  grains,  taken 
occasionally  before  dinner  or  before  going 
to  bed,  is  a  simple  and  unirritating  aperi- 
ent. A  teaspoonful  of  the  confection 
of  senna  is  also  a  useful  and  efficient 
aperient.  [Senna  leaves,  treated  with 
ether  to  remove  the  resiuoid  constituents, 
may  be  given  in  teaspoonful  dose.  The 
"  compound  liquorice  powder,"  a  German 
prescription,  containing  senna,  liquorice, 
and  fennel,  is  also  an  excellent  laxative. 
Some  practitioners  have  obtained  good  re- 
sults from  the  administration  of  glycerine 
in  f^ss  doses,  thrice  daily.  The  pow- 
dered leaves  of  teucrium  scordium,  or 
water  germander,  have  been  also  re- 
commended.] If  there  be  much  irrita- 
tion about  the  anus,  an  occasional  dose 
of  calomel  should  be  taken,  either  before 
or  in  conjunction  with  these  medicines. 
At  the  same  time  that  great  care  is  taken 
to  provide  a  healthy  action  of  the  bowels, 
local  remedies  should  be  made  use  of. 
The  ordinary  lead-lotion,  or  one  made  of 
one  or  two  grains  of  sulphate  of  zinc  to 
an  ounce  of  water,  should  be  applied  to 
the  parts  morning  or  night ;  or  if  a  more 
powerful  astringent  application  is  required, 
the  patient  should  use  the  compound  gall 
ointment,  which  is  an  admirable  agent. 
By  these  means,  and  by  careful  attention 
to  diet,  most  of  the  ordinary  cases  of  ex- 
ternal piles  presented  to  our  notice  may 
be  cui*ed,  or  so  relieved  that  they  will 
hardly  excite  attention. 
If,  however,  one  or  more  of  these  tu- 


mors become  enlarged  and  inflamed,  a 
much  more  energetic  treatment  is  re- 
quired ;  for  there  is  in  such  cases  very 
great  suffering,  both  local  and  general.  If 
there  is  much  swelling,  and  the  parts  are 
exquisitely  sensitive,  the  patient  must 
be  confined  to  bed,  leeches  should  be  ap- 
plied to  the  part,  and  the  bleeding  should 
be  encouraged  by  warm  fomentations ; 
and  subsequently  poultices  made  either  of 
warm  bran  or  of  bread,  into  which  half 
a  drachm  of  laudanum  is  dropped,  should 
be  applied,  and  changed  from  time  to 
time.  Opium  should  be  given  internally; 
and  as  soon  as  relief  from  pain  has  been 
procured,  the  bowels  should  be  thoroughly 
cleared  by  a  saline  purgative.  The  sub- 
sequent employment  of  a  lotion  composed 
of  liquor  plumbi  diacet.  dil.,  liquor  am- 
moniac acetatis,  and  spirits  of  wine,— 
one  ounce  of  each  of  the  latter  to  six 
ounces  of  the  former, — will  cause  a  shrink- 
ing and  collapse  of  the  swelling.  [Ice,  or 
ice-cold  water,  is  very  comforting  in  some 
cases,  but  requires  caution  in  its  use.] 

Notuufrequentry,  however,  the  surgeon 
is  called  to  a  case  where  most  or  all  of 
these  measures  have  been  tried,  and  yet 
the  patient  is  suffering  acutely  ;  and  on 
examination  it  will  be  found  that  on  one 
side  of  the  anus  there  is  a  tumor  of  a  cir- 
cumscribed form,  of  a  blue  color,  and  in  a 
state  of  great  distension.  In  such  an  in- 
stance, the  suffering  is  produced  by  the 
accumulation  and  coagulation  of  the  blood; 
and  the  proper  treatment  is  to  puncture 
the  swelling  freely  with  a  lancet :  there  is 
an  escape  of  coagulated  or  semi-fluid 
blood,  with  almost  immediate  relief  to 
the  painful  symptoms.  The  subsequent 
application  of  cold  water,  or  the  lotion 
above  mentioned,  to  the  parts  freely,  will 
cause  an  almost  entire  removal  of  the 
disease.  If,  however,  there  is  much  loose 
and  thickened  skin  over  the  site  of  the 
swelling,  it  should  be  removed  with  sharp 
scissors,  after  the  part  has  been  punc- 
tured. 

After  repeated  attacks  of  this  nature, 
the  anus  becomes  surrounded  with  dis- 
tinct tumors,  more  or  less  pendulous,  and 
liable  to  become  swollen  and  inflamed  ; 
for  this  state  of  things  a  surgical  opera- 
tion is  required.  It  is,  however,  a  simple 
one,  and  consists  in  the  removal  of  these 
excrescences  by  sharp  curved  scissors.  As 
the  patient  kneels  upon  a  chair,  or  lies 
upon  his  side,  the  surgeon  lays  hold  of 
each  tumor  with  a  hooked  forceps,  and 
excises  it,  with  the  scissors  placed  flat 
upon  the  skin.  Chloroform  is  rarely  ne- 
cessary ;  but  if  the  patient  is  exceedingly 
timid,  the  parts  may  be  benumbed  with 
ether  [or  ice]  and  thus  much  pain  may  be 
escaped.  [The  pain  of  such  a  procedure 
is  certainty  sufficient  to  warrant  the  use 
of  an  anaesthetic  in  every  case  where  the 
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patient  desires  it.  Few  persons  have  the 
self-control  to  submit  to  a  cutting  opera- 
tion without  involuntary  movements  of 
avoidance,  which  would  be  apt  to  greatly 
embarrass  the  surgeon.]  There  is  gener- 
ally very  little  bleeding,  especially  if  great 
care  be  taken  not  to  snip  any  of  the  mu- 
cous membrane. 

Simple  as  this  operation  is,  it  may  in 
unsurgical  hands  be  so  mismanaged  as  to 
bring  about  serious  results.  If  too  much 
of  the  lax  skin  around  the  anus  be  taken 
away  at  the  same  time  that  the  tumors 
are  excised,  the  parts  in  healing  will  ci- 
catrize, so  that  severe  contraction  of  the 
anus  may  follow,  and  the  patient  be  placed 
in  a  most  miserable  plight. 

The  same  effect  is  likely  to  be  produced 
if  the  mucous  membrane  at  the  verge  of 
the  anus  is  interfered  with  to  any  great 
extent :  therefore,  unless  there  is  an  abso- 
lute necessity  for  the  step,  this  membrane 
should  not  be  cut,  aud  only  the  external 
hemorrhoids,  with  portions  of  the  redun- 
dant integument,  should  be  excised. 

Internal  hemorrhoids  are  more  frequent, 
or,  at  all  events,  are  more  often  presented 
to  the  notice  of  the  surgeon,  because  they 
are  productive  of  much  more  distress,  and 
more  serious  consequences  are  liable  to 
result  from  them  than  from  the  affection 
situated  externally  :  and  here  it  will  be 
as  well  to  mention  the  symptoms  which  arc 
produced  by  them,  and  which  are  local 
and  general. 

The  first  local  symptom  which  attracts 
the  notice  of  a  patient  suffering  from  in- 
ternal piles  is,  in  many  cases,  a  more  or 
less  profuse  attack  of  hemorrhage,  which 
may  not  recur  for  some  weeks  or  months, 
but  which  may  persist ;  more  or  less  weight 
and  uneasiness  are  felt  at  the  seat ;  and 
iii  course  of  time  there  will  be  considera- 
ble pain  when  the  bowels  are  being  evacu- 
ated. As  the  swelling  or  swellings  increase 
in  size,' the  evacuation  of  the  contents  of 
the  rectum  will  be  more  difficult  and  more 
painful ;  straining  efforts  are  necessary ; 
hence  the  hemorrhoidal  tumors  become 
protruded  on  each  visit  to  the  closet.  [This 
protrusion  is  greatly  favored  by  the  size 
and  shape  of  the  hole  in  the  seat  of  the 
water-closet  as  generally  constructed.  It 
is  well,  therefore,  to  advise  the  patient  to 
provide  himself  with  a  board,  about  an 
inch  thick,  ten  inches  wide,  and  eleven  in 
length,  having  an  aperture  four  inches  by 
eight,  the  edges  of  which  should  be  well 
rounded  and  but  slightly  bevelled.  By 
placing  this  over  the  ordinary  water-closet 
seat,  straining  is  in  a  great  degree  pre- 
vented. This  may  be  readily  used  at 
home,  and  the  advantage  gained  fully 
compensates  for  the  trouble  of  carrying  it 
in  travellings  etc.]  At  the  earlier  periods 
of  the  disease  they  may  be  with  facility 


returned  ;  but  as  time  wears  on,  the  pain 
attending  defecation  becomes  more  severe, 
and  the  process  of  returning  the  piles  be- 
comes more  difficult.  Not  only,  how- 
ever, do  they  protrude  at  these  times,  but 
if  the  patient  neglects  advice,  the  tumors 
come  down  below  the  sphincter  whenever 
he  takes  walking  exercise,  the  constric- 
tion caused  by  the  muscle  produces  con- 
gestion in  the  piles  and  extreme  pain, 
which  is  only  relieved  by  their  reduction 
or  by  a  spontaneous  flow  of  blood,  which, 
however,  occurs  at  most  inopportune 
periods.  In  addition  to  these  symptoms, 
there  is  pain  and  uneasiness  felt  in  the 
loins  and  down  the  thighs,  more  espe- 
cially in  females,  who  very  often  suffer 
most  acutely,  and  not  unfrequently  have 
their  sufferings  referred  to  that  prolific 
storehouse  of  morbid  phenomena,  the 
womb.  There  is,  moreover,  a  considerable 
discharge  of  mucus,  or  muco-purulent 
fluid,  from  the  anus  ;  the  bladder  is  ren- 
dered at  times  very  irritable,  and  reten- 
tion of  urine  not  unfrequently  takes  place. 

Patients  who  suffer  from  internal  hem- 
orrhoids are  liable  to  get  them  inflamed 
from  some  exciting  cause,  such  as  an  ex- 
cess at  the  table,  or  great  irritation  of  the 
bowels,  and  then  the  symptoms  are  ex- 
tremely severe  ;  the  tumors  protrude  be- 
yond the  anus,  and  become  constricted  by 
the  sphincter.  Violent  pains  are  expe- 
rienced in  the  pelvic  region,  and  there  is 
a  high  state  of  constitutional  disturbance, 
denoted  by  flushed  face,  furred  tongue, 
rapid  and  wiry  pulse,  and  extreme  rest- 
lessness. If  these  symptoms  are  not  re- 
lieved either  by  the  accidental  induction 
of  bleeding,  or  Irv  surgical  assistance,  the 
congestion  and  inflammation  increase, 
and  to  such  an  extent  that  mortification 
of  the  hemorrhoidal  masses  ensues,  and 
thus  is  produced  a  natural  cure ;  but,  on 
the  other  hand,  it  is  not  desirable  to  en- 
courage this  rude  attempt  at  cure,  for 
death  may  occur  from  the  violent  action 
set  up.  Dr.  Bushe  mentions  having  seen 
such  a  case  occur. 

When  internal  hemorrhoids  have  ex- 
isted for  a  length  of  time,  the  general 
health  becomes  much  influenced  ;  the  pa- 
tient complains  of  indigestion,  flatulence, 
and  inability  to  follow  his  ordinary  occupa- 
tion or  amusement ;  moreover,  if,  as  is 
frequently  the  case,  the  disease  be  attend- 
ed with  periodical  bleedings,  the  face 
becomes  blanched,  the  pulse  weak  and 
rapid,  and  other  well-known  symptoms  of 
loss  of  blood  ensue.  This  is  the  most 
serious  condition  connected  with  hemor- 
rhoids of  long  standing,  and  hence  the 
reason  why  it  is  most  important  to  adopt 
the  proper  treatment  at  an  early  period  of 
these  affections. 

Internal  hemorrhoids  present  various 
appearances.     On   making  an  examina- 
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tion  of  a  patient  who  suffers  from  the 
milder  form  of  the  affection,  the  veins  of 
the  lower  extremity  of  the  rectum  just 
within  the  anus  will  be  found  enlarged 
and  distended,  forming  small  fusiform 
tumors  of  a  deep-blue  color,  covered  by  a 
somewhat  thickened  mucous  membrane. 
In  other  instances,  and  especially  where 
the  patient  complains  of  bleeding  and 
sense  of  weight,  with  scarcely  any  pro- 
trusion, the  inferior  extremit}r  of  the  rec- 
tum, for  an  inch  or  more,  will  be  found 
highly  congested  and  vascular,  the  mucous 
membrane  having  here  and  there  distinct 
patches  of  morbid  vascularit}r,  from  which, 
through  a  speculum,  which  it  is  necessaiy 
to  use  in  such  cases,  blood  of  an  arterial 
color  will  be  seen  to  issue.  This  is  the 
condition  which  the  late  Dr.  Houston,  of 
Dublin,  likened  to  the  diseased  lining 
membrane  of  the  palpebral  in  cases  of 
chronic  conjunctivitis.  In  the  majority 
of  instances,  however,  of  internal  hemor- 
rhoids, one  or  more  distinct  tumors  of  a 
rounded  or  oblong  form  will  be  seen  to 
fill  up,  as  it  were,  the  orifice  of  the  anus. 
In  some  cases  their  character  and  size 
can  be  ascertained  by  an  ordinary  inspec- 
tion ;  but  it  is  alwa}-s  best,  in  order  to 
arrive  at  a  proper  diagnosis,  to  throw  up 
an  injection  of  warm  water,  and  allow  it 
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Internal  haemorrhoids  surrounded  by  external 
haemorrhoids. 

to  be  discharged  before  the  examination 
is  made.  By  this  means  the  tumors  are 
brought  fairly  down.  There  are  frequently 
two  or  three  distinct  tumors,  varying  from 
the  size  of  a  cherry  to  that  of  a  walnut. 
In  one  case,  the  diseased  part  presents  a 
bright  red  appearance,  easily  bleeds  when 


touched,  is  sessile  and  not  very  raised  ;  in 
another  case,  the  tumor  is  large,  promi- 
nent, of  a  deep  blue  or  reddish-brown 
color,  having  a  large  broad  base,  or  being 
attached  by  a  narrower  peduncle,  and 
does  not  bleed.  In  these  cases  the  vessels 
appear  to  be  largely  dilated,  the  mucous 
membrane  covering  them  being  shining 
and  tense,  or  thick,  granular,  and  slightly 
ulcerated.  Besides  these  appearances, 
portions  of  the  mucous  membrane,  highly 
vascular  and  thickened,  may  be  prolapsed 
at  one  or  more  points,  as  a  consequence 
of  the  mechanical  weight  of  the  internal 
tumors.  In  by  far  the  majority  of  cases 
of  long-standing  piles,  the  integument 
surrounding  the  anus  is  in  an  unhealthy 
condition,  being  much  thickened  and  now 
and  then  forming  a  distinct  ring  or  long 
pendulous  flaps. 

There  is  one  point  of  importance  con- 
nected with  the  seat  of  internal  hemor- 
rhoids which  should  not  be  overlooked, 
but  which,  as  far  as  I  am  aware,  has  not 
been  mentioned  by  any  writer  on  this  sub- 
ject. The  circumstance  I  refer  to  is  this, 
that  occasionally  instances  are  met  with 
where  the  hemorrhoidal  tumors  are 
placed,  as  it  were,  in  separate  rows,  so 
that  two  or  three  distinct  masses  exist 
near  the  anus  ;  and  about  half  an  inch  or 
more  above,  other  tumors  of  a  similar 
nature  are  disposed  just  in  the  same  way. 
There  are  one  or  two  specimens  indica- 
ting this  in  the  Museum  of  the  Royal 
College  of  Surgeons.  This  is  a  condition 
of  practical  importance  ;  for  it  shows  how 
necessary  it  is  to  make  a  most  thorough 
examination  of  a  person  suffering  from 
internal  piles.  Cases  every  now  and  then 
occur  where  the  ligature  has  been  applied 
to  one  or  more  internal  tumors  presenting 
themselves  at  the  anus  ;  and  as  the  ope- 
rator is  thinking  his  proceedings  are  sat- 
isfactorily terminated,  the  patient  makes 
some  violent  straining  effort,  and  another 
tumor,  or  series  of  tumors,  which  have 
escaped  notice  hitherto,  are  forced  into 
view.  These  are  formed  higher  up  in 
the  bowel,  and  do  not  generally  protrude; 
but  if  a  satisfactory  cure  is  expected, 
they  must  not  be  left  alone. 

[Curling  denies  this  arrangement  in 
rows,  thinking  it  due  merely  to  the  mode 
of  preparation  of  this  specimen  for  in- 
spection. For  the  thorough  examination 
of  internal  hemorrhoids,  a  speculum  is 
usually  necessary,  and  the  best  form  is  the 
bivalve,  shown  in  fig.  397.  It  is  introduced 
closed,  and  then  opened  widely,  so  as  to 
expose  to  view  the  opposite  wall  of  the 
bowel;  it  may  then  be  closed  again,  turned, 
and  opened,  so  as  to  examine  successively 
every  portion  of  the  surface.  The  patient 
may  be  either  in  the  standing  posture, 
bending  over  a  chair  or  the  edge  of  a  bed 
or  table,  or  placed  upon  the  side.] 
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the   structure   of  internal 
-when    first  forming,   they 


As  regards 
hemorrhoids,- 

are  composed  in  many  instances  simply  of 
dilated  veins,  in  others  of  dilated  veins  and 
arteries  too.  As  the  diseased  condition 
increases,  the  cellular  tissue  in  connection 
with  the  vessels  hecomes  thickened  and  in- 
filtrated. In  a  more  or  less  circumscribed 
space,  the  mucous  membrane  also  becomes 
thickened,  and  is  bulged  out  by  the  increase 
in  size  of  the  vessels,  and  thus  distinct  tu- 
mors are  formed.  The  surface  of  the  mu- 
cous membrane  becomes  also  exceedingly 
vascular.  On  making  a  section  of  the  lower 
part  of  the  rectum  in  some  cases  of  old- 
standing  piles,  the  veins  will  be  found  to 
be  greatly  dilated,  sometimes  partially  and 
irregularly,  so  that  there  will  be  the  appear- 
ance of  distinct  cysts  ;  in  other  instances, 
the  dilated  vessels  will  be  found  to  be 
filled  with  coagulated  blood  and  fibrin. 
In  those  cases  where  the  hemorrhoids  are 
of  a  very  bright  red  color  and  sessile,  not 
unlike  a  strawberry  in  appearance,  and 
easily  bleeding,  the  structure  consists 
mainly  of  a  series  of  small  arterial  rami- 
fications ;  but  where  the  tumors  are  of  a 
darker  color,  and  like  a  mulberry,  they 
are  composed  of  veins  to  a  large  extent, 
although  no  doubt  the  arteries  enter  as 
well  into  their  formation ;  for  when  the 
mucous  covering  is  pricked  or  incised,  the 
blood  which  flows  is  of  an  arterial  hue.  In 
those  cases  of  long  standing,  where  the 
tumor  has  become  very  large,  and  has 
been  submitted  to  great  irritation,  a  sec- 
tion will  reveal  scarcely  anything  beyond 
a  mass  of  highly-condensed  and  thickened 
cellular  tissue,  with  some  vessels  pene- 
trating the  base  of  the  tumor. 

The  treatment  of  internal  hemorrhoids 
requires  more  consideration  than  that 
which  is  adopted  for  the  disease  when 
situated  externally.  In  the  cases  where 
the  piles  have  not  existed  long,  are  not 
large,  and  give  only  temporary  annoyance, 
much  may  be  done  by  the  patient  paying 
simple  attention  to  his  habits,  and  avoid- 
ing those  exciting  causes  which  engender 
the  disease.  If  it  is  ascertained  that  a 
sedentary  life  has  produced  the  affection, 
by  determining  the  blood  to  the  rectum, 
the  patient  should  take  as  much  walking 
exercise  as  possible;  if  the  bowels  are 
sluggish,  their  action  should  be  encouraged 
by  the  compound  rhubarb  pill,  or  by  a  tea- 
spoonful  of  the  confection  of  senna  ;  and 
a  quarter  or  half  a  pint  of  cold  water,  or 
of  infusion  of  quassia,  should  be  thrown 
up  the  rectum  daily.  Dietetic  rules  must 
be  strictly  attended  to  ;  for  many  patients, 
especially  those  who  are  robust  and  whose 
circulation  is  sluggish,  will  tell  us  that 
they  feel  much  more  annoyance  from  piles 
after  they  have  been  dining-out,  or  have 
taken  larger  quantities  of  wine  than  usual. 
Hence  the  necessity  for  those  who  suffer 


from  internal  hemorrhoids  to  abstain  as 
much  as  possible  from  the  pleasures  of 
the  table.  Women  in  an  advanced  state 
of  pregnancy,  suffering  from  the  irritation 
of  piles,  should  be  very  careful  about  the 
condition  of  their  bowels,  and  should 
keep  the  horizontal  posture  as  much  as 
possible. 

When  internal  hemorrhoids  increase  to 
such  an  extent  as  to  protrude  at  the 
closet,  and  produce  considerable  pain  and 
bleeding,  greater  precautions  and  more 
decided  treatment  are  needful.  The 
bowels  should  never  be  allowed  to  become 
costive  so  as  to  necessitate  straining  ef- 
forts ;  the  protruded  parts  should  be  care- 
fully sponged  with  cold  water,  or  with  a 
strong  infusion  of  quassia,  or  of  decoction 
of  oak-bark  and  alum,  in  the  proportion  of 
half  a  drachm  of  the  salt  to  twelve  ounces 
of  the  decoction,  and  should  be  carefully 
returned  by  the  patient ;  or,  instead  of 
these  lotions,  the  gall-ointment  may  be 
smeared  over  the  piles  with  great  benefit. 
The  bleeding,  which  is  often  very  annoy- 
ing, may  be  checked  by  an  injection  of 
sulphate  of  iron  and  water,  in  the  propor- 
tion of  one  or  two  grains  of  the  former  to 
an  ounce  of  the  latter;  or,  if  necessary,  a 
lotion  of  tannin,  in  the  proportion  of  eight 
grains  to  an  ounce,  may  be  used  [or  water 
as  hot  as  it  can  be  comfortably  borne]  ; 
but  it  must  be  borne  in  mind  that  a 
moderate  amount  of  bleeding  in  persons 
who  live  high,  and  whose  vascular  system 
is  excited,  is  beneficial  rather  than  other- 
wise, and  should  not  be  interfered  with  ; 
the  popular  notion  as  to  bleeding  from 
piles  being  salutary  is  by  no  means  incor- 
rect, when  applied  to  certain  cases. 
When,  however,  the  hemorrhage  arises 
from  some  peculiar  pathological  change 
in  the  tumor,  such  as  ulceration  or  exces- 
sive vascularity  of  the  mucous  membrane, 
and  when  it  becomes  continuous,  and  goes 
on  to  such  an  extent  as  to  interfere  with 
the  patient's  health,  producing  a  pallid 
face,  a  weak  pulse,  and  irritable  heart,  it 
should  be  put  a  stop  to. 

A  very  common  internal  remedy  for 
piles  is  the  confection  of  black  pepper,  in 
the  dose  of  a  drachm  twice  a  day  ;  it  may 
be  given  by  itself,  or,  as  I  often  use  it, 
mixed  with  an  equal  part  of  confection  of 
senna.  It  is  difficult  to  say  how  the 
remedy  acts  ;  it  certainly  does  good  not 
only  in  this  affection,  but  in  other  affec- 
tions of  the  rectum,  and  especially  in 
those  cases  where  the  wounds  become 
sluggish  in  healing  after  the  operations 
for  fistula,  or  for  fissure  of  the  anus. 

From  the  close  connection  between  the 
neck  of  the  bladder  and  the  rectum,  it 
follows  that  the  affections  of  the  former 
viscus,  together  with  those  of  the  prostate 
gland  or  urethra,  will  influence  the  rectum 
much  ;  and  thus  in  middle-aged  or  elderly 
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persons,  special  inquiry  should  be  directed  ! 
to  these  parts  ;  for  not  unfrequently  hem- 
orrhoids and  prolapse  of  the  rectum  will 
be  found  to  be  much  aggravated,  if  not 
caused,  by  the  violent  straining  efforts 
made  in  the  difficult  attempts  to  pass 
water.  If  stricture  exists,  the  urethra 
must  be  dilated  before  there  can  be  any 
hope  of  curing  the  piles  ;  and  even  if  there 
be  not  any  stricture,  and  yet  there  be  a  loss 
of  the  contractile  power  of  the  bladder  from 
debility  or  old  age,  this  viscus  should  be 
artificially  emptied  by  the  catheter. 

When  internal  piles  become  inflamed 
and  protruded  beyond  the  sphincter,  the 
patient  will  sutler  much  both  locally  and 
constitutional!}'.  He  must  be  confined  to 
bed,  and  the  piles,  if  possible,  should  be 
carefully  returned  by  the  surgeon  ;  but  if 
this  be  a  work  of  great  difficulty  from 
swelling  and  congestion,  leeches  should 
be  applied,  and  subsequently  warm  fomen- 
tations and  poultices.  Ice  locally  applied 
in  a  bladder  is  a  valuable  agent  to  dimin- 
ish inflammation  and  pain.  Opium  should 
also  be  given  in  full  doses.  An  operation 
which  may  be  considered  advisable  should 
not  be  put  in  force  whilst  the  hemorrhoids 
are  in  a  state  of  active  inflammation. 
Sometimes,  as  I  have  before  stated,  the 
constriction  of  the  sphincter  produces 
sloughing,  and  a  spontaneous  cure  takes 
place ;  if  this  is  occurring,  the  process 
must  be  expedited  by  the  liberal  use  of 
warm  bathing  and  poulticing,  and  pain 
must  be  conquered  by  the  administration 
of  opium. 

By  the  adoption  and  right  application 
of  these  remedial  measures,  a  large  pro- 
portion of  cases  of  internal  hemorrhoids 
may  be  cured,  or  relieved  to  so  great  a 
degree  as  to  prevent  annoyance ;  but 
many  of  the  cases  which  come  under  the 
notice  of  the  surgeon  have  existed  so 
long,  the  tumors  have  reached  such  a 
size,  and  are  productive  of  such  trouble- 
some and  even  serious  symptoms,  that 
some  active  surgical  interference  is  re- 
quired, in  order  to  bring  about  a  cure  or 
render  efficient  relief.  Originally  the 
usual  remedy  in  aggravated  cases  was  the 
excision  of  the  diseased  part,  and  it  was 
a  remedy  accompanied  with  little  pain  or 
difficulty  ;  but  the  danger  of  hemorrhage 
proved  to  be  so  great,  that  after  the  sac- 
rifice of  several  lives  the  practice  was 
abandoned.  It  is  necessary,  even  when 
the  excision  of  external  piles  is  being  per- 
formed, to  take  care  that  the  mucous 
membrane  is  not  too  freely  clipped,  other- 
wise dangerous  bleeding  may  result.  I 
saw  a  gentleman  nearly  lose  his  life  from 
the  inclusion  of  a  portion  of  mucous 
membrane  in  the  blades  of  the  scissors 
during  an  operation  for  external  hemor- 
rhoids :  the  operation  was  done  at  2  P. 


M. ;  and  at  6  I  was  sent  for,  and  found 
that  he  had  been  bleeding  profusely. 

Until  within  the  last  few  years  the  rad- 
ical cure  of  internal  hemorrhoids  was  ef- 
fected by  strangulating  the  tumor  or  tu- 
mors by  means  of  one  or  more  ligatures 
so  tightly  applied  that  in  the  course  of  a 
period  extending  from  five  to  ten  days  the 
tumors  sloughed,  and  together  with  the 
ligatures  separated  from  the  bowel.  In- 
deed even  now  amongst  the  senior  mem- 
bers of  the  profession  this  operation  is 
practised,  and  there  cannot  be  a  doubt 
that,  in  the  absence  of  a  less  severe 
method  of  treatment,  that  by  the  ligature 
was  the  best  that  could  be  desired,  for  it 
was  unaccompanied  with  the  dangers 
which  attended  upon  the  operation  of  re- 
moving internal  hemorrhoids  with  the 
knife  or  scissors,  and  was  much  more  effi- 
cacious than  the  plan  of  treatment  by 
strong  nitric  acid.  [Van  Buren  (Dis.  of 
Rectum,  etc.,  p.  40),  expresses  the  opinion 
still  held  by  man}'  American  surgeons, 
that  the  ligature  is  "the  safest,  surest, 
and  most  manageable  procedure"  for  the 
radical  cure  of  internal  hemorrhoids.] 

The  operation  is  performed  in  the  fol- 
lowing manner.  The  patient,  who  has 
previously  had  an  enema  of  warm  water, 
so  as  thoroughly  to  bring  down  the  hem- 
orrhoidal tumors,  either  kneels  on  an 
arm-chair,  or  lies  on  his  side  upon  a  bed 
or  sofa.  An  assistant  separates  the  but- 
tocks, whereupon  the  surgeon  lays  hold, 
with  along  pair  of  forceps  or  vulsellum,  of 
the  tumor  which  is  to  be  operated  on. 
The  assistant  makes  traction  with  the 
instrument,  so  as  to  expose  and  isolate 
the  tumor  as  much  as  possible.  The 
operator  then,  by  means  of  a  well-curved 
needle  set  in  a  strong  handle,  passes  a 
double  thread  of  strong  silk  or  twine 
through  the  base  of  the  mass ;  and  hav- 
ing cut  the  thread  and  removed  the  nee- 
dle, ties  each  half  of  the  tumor  as  tightly 
as  possible.  The  ends  of  the  ligatures 
are  cut  off  close  to  the  knot,  the  pro- 
truded parts  are  returned  within  the 
bowel,  and  the  operation  is  finished.  It 
is  better  to  notch  the  circumference  of  the 
tumor  at  the  point  where  the  ligature 
will  fall,  before  it  is  tied,  as  the  separa- 
tion will  take  place  earlier :  for  this  hint 
I  am  indebted  to  Mr.  Curling.  If  there 
are  two  or  three  distinct  hemorrhoidal 
tumors,  each  of  them  must  be  operated 
upon  in  the  manner  I  have  described. 

[The  practice  of  some  surgeons  is  to 
over-distend  the  sphincter  aui  previously 
to  the  operation,  by  inserting  both 
thumbs  through  it,  and  forcibly  sepa- 
rating them.  This  not  only  gives  free 
access  to  the  tumors,  but  prevents  after- 
trouble,  by  paralyzing  the  muscle  for  a 
few  days 
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If  there  is  much  loose  integument  about 
the  anus,  the  redundancy  should  be  re- 
moved with  the  scissors.  Too  much 
ought  not  to  he  taken  away,  as  inconve- 
nient contraction  might  take  place  ;  but 
the  surgeon  who  understands  his  business 
will  not  be  likely  to  fall  into  an  error  of 
this  kind.  If  the  loose  flaps  of  thickened 
integument  which  are  so  frequently  seen 
in  connection  with  hemorrhoids  are  not 
taken  away  by  the  scissors,  there  is  a 
probability  that  the  cure  will  not  be  per- 
fect. Several  cases  have  lately  been 
under  my  care  where  the  ligature  had 
been  applied  by  various  surgeons,  and 
where  the  disease  had  returned.  In  some 
of  these  cases  the  external  folds  of  integ- 
ument had  not  been  removed,  and  I  can- 
not help  believing  that  this  neglect  had 
been  the  cause  of  the  failure  of  the  ope- 
rations. 

The  proceedings  above  detailed  are 
finished  in  a  few  minutes.  If  the  patient 
is  courageous  and  determined,  I  would 
rather  operate  without  giving  him  chlo- 
roform ;  but  if  he  is  highly  sensitive  and 
timid,  it  would  be  better  that  he  should 
inhale  it  [or  ether],  as  the  pain  in  such 
instances  may  be  very  severe. 

The  patient  must  keep  his  bed  for  some 
days  after  the  operation.  A  full  dose  of 
opium  should  be  given  the  first  night,  so 
that  pain  may  be  prevented  and  the 
bowels  be  confined  ;  if  there  be  much  pain 
about  the  seat  of  operation,  ice  applied  in 
a  bladder  continuously  will  give  great  re- 
lief. [To  some  patients,  hot  water,  ap- 
plied by  means  of  folded  flannels  or 
sponges,  well  wrung  out,  gives  much 
more  comfort.]  Retention  of  urine  is  apt 
to  follow  this  operation,  and  when  pres- 
ent must  be  relieved  by  the  catheter.  [It 
may  often  be  overcome  by  the  application 
of  a  folded  flannel,  or  a  large  sponge,  well 
wrung  out  of  hot  water,  over  the  region  of 
the  bladder.  But  the  forcible  dilatation 
of  the  sphincter  previous  to  the  operation 
will  generally  prevent  any  such  trouble.] 
It  is  desirable  to  keep  the  bowels  quiet 
for  three  or  four  days,  if  possible,  and 
then  to  obtain  an  evacuation  by  a  dose  of 
castor-oil.  Very  likely  the  ligatures  will 
separate  on  the  first  action  of  the  bowels  ; 
at  all  events  they  generally  come  away 
on  the  fifth  or  sixth  day.  Some  pain  is 
felt  in  the  part  for  a  few  days  afterwards, 
and  during  this  time  the  patient  should 
keep  quiet :  convalescence  may  be  ex- 
pected in  a  fortnight  from  the  time  of  the 
operation. 

This  is  the  general  course  of  things 
when  the  operation  is  successful  and  un- 
attended with  any  evil  results  of  any 
kind ;  but  it  is  well  known  that  the  use 
of  the  ligature  is  occasionally  followed  by 
very  serious  results  :  and,  indeed,  several 
instances  has   been   made  public  where 
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death  has  ensued  after  this  operation, 
the  cause  of  death  being  effusion  on  the 
brain,  tetanus,  and  pysemia,  the  latter 
disorder  most  frequently.  Several  fatal 
cases  have  occurred  in  the  practice  of  my 
own  personal  friends,  and  I  have  had  the 
misfortune  to  lose  two  patients  after  the 
use  of  the  ligature.  One  of  these  patients 
was  a  gentleman  in  the  prime  of  life  and 
very  fair  health,  who  died  with  well- 
marked  symptoms  of  pyaemia ;  and  in 
the  other  case  the  fatal  event  was  due  to 
the  loss  of  blood  during  and  after  the 
operation. 

But  besides  the  risk  of  death  from  some 
of  these  causes  after  this  operation,  it 
is  known  that  other  serious  results  occa- 
sionally follow  and  give  much  tremble. 

Thus  I  met  with  a  case  of  a  lady  who  had 
lost  much  blood  prior  to  the  operation.  I 
had  to  employ  several  ligatures,  so  that  the 
operation  was  of  necessity  severe  and  pro- 
longed, and  it  was  followed  by  the  most  in- 
tense pain,  so  that,  notwithstanding  the  em- 
ployment of  large  doses  of  opium,  frequently 
repeated,  I  was  fearful  that  she  would  actually 
die  from  the  effects  of  the  severe  pain  she  ex- 
perienced, and  which  did  not  lessen  until  the 
ligatures  separated,  at  the  end  of  a  week. 
After  the  subsidence  of  this,  other  symptoms 
manifested  themselves,  and  caused  great 
alarm,  culminating,  in  fact,  in  a  severe  at- 
tack of  phlegmasia  dolens  of  the  left  leg  and 
thigh,  so  that  she  was  not  enabled  to  leave 
the  house  to  go  out  for  a  drive  until  a  period 
of  six  weeks  had  elapsed. 

In  another  instance  which  occurred  to  me 
not  long  after  this,  I  employed  ligatures  for 
removing  a  mass  of  hemorrhoidal  tumors. 
The  patient  was  a  healthy  middle-aged  man, 
of  temperate  habits,  living  in  the  country; 
the  operation  was  followed  by  most  intense 
suffering,  and  subsequently  by  alarming 
symptoms,  very  similar  to  those  familiar  to 
the  surgeon  under  the  name  of  traumatic  de- 
lirium. These  continued  for  some  weeks, 
and  at  one  time  threatened  to  destroy  the 
life  of  the  patient ;  as  it  was,  he  was  brought 
into  such  a  low  state  that  he  was  unable  to 
leave  his  house  until  a  period  of  two  months 
had  elapsed  from  the  time  of  the  operation. 

A  circumstance  which  occasionally  ob- 
tains after  the  use  of  the  ligature,  and 
which  causes  great  annoyance,  is  the  ex- 
istence of  long-continuing  and  painful 
ulceration  at  the  seat  of  one  or  more  of 
the  ligatures,  for  a  period  varying  from 
weeks"  to  months.  Every  one  who  has 
had  much  to  do  with  this  operation,  must 
have  met  with  such  cases.  These  ulcera- 
tions are  most  difficult  to  heal,  and  give 
great  annoyance  both  to  patients  and  sur- 
geons. 

To  sum  up  briefly  then,  it  may  be  stated 
with  truth  that  there  are  the  following 
objections  to  the  use  of  the  ligature  :— The 
supervention  of  more  or  less  pain;  a  tedious 
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convalescence  ;  occasionally  death  from 
pyaemia,  tetanus,  or  general  constitutional 
disturbances,  and  long- continued  and 
painful  ulceration  at  the  seat  of  ligature. 

[If  the  hemorrhoidal  tumors  are  wholly 
internal,  there  is  not  apt  to  be  much  sub- 
sequent pain,  nor,  if  they  are  partly  ex- 
ternal, if  care  be  taken  to  completely  di- 
vide the  skin  with  the  knife  before  the 
ligature  is  applied.  Tetanus  is  usually 
the  result  of  exposure  to  draughts  of  air, 
by  neglect  on  the  part  of  the  patient  or 
his  attendants  ;  I  have  seen  three  cases 
in  one  year,  after  this  operation,  clearly 
to  be  thus  charged.  The  other  ill-effects 
mentioned  are  equally  likely  to  follow  any 
operation  about  the  anus.] 

It  is  the  duty  of  the  surgeon  to  adopt 
some  other  means  if  he  has  them  in  his 
power,  Dy  which  these  results  may  be  ob- 
viated, and  by  which  the  disease  can  be 
cured  ;  and  fortunately  he  is  enabled  to 
effect  this  by  employing  a  mode  of  opera- 
tion which  is  now  being  prett}7  extensively 
used,  and  which  is  well  known  under  the 
name  of  the  operation  by  the  clamp  and 
cautery,  and  which  I  will  now  proceed  to 
speak  of;  but  before  describing  that  modi- 
fication of  the  operation  which  was  intro- 
duced to  the  profession  by  myself,  I  must 
briefly  refer  to  the  history  of  this  mode 
of  treatment,  which  probably  will  almost 
entirely  supersede  the  employment  of  the 
ligature. 
"As  far  as  I  am  aware,  this  plan  of  treat- 


ing hemorrhoidal  tumors  was  originally 
practised  by  the  late  Mr.  Cusack,  of  Dub- 
lin, about  thirty  years  since  ;  but  its  in- 
troduction to  London  surgery  is,  I  believe, 
due  to  Mr.  Henry  Lee,  who  so  long  since 
as  1848  described  a  pair  of  forceps  or 
clamp,  which  he  appears  to  have  used 
extensively ;  for  in  his  volume  of  Patho- 
logical and  Surgical  Essays,  published  in 
1854,  he  has  narrated  many  cases  where 
he  employed  it,  and  applied  either  nitric 
acid  or  the  actual  cautery  for  the  purpose 
of  arresting  the  hemorrhage  after  excis- 
ing the  tumors.  In  addition  to  the  clamp 
originally  used  by  Mr.  Lee,  and  which 
was  someAvhat  cumbersome,  there  was 
another  kind  of  instrument,  shaped  some- 
what like  a  pair  of  scissors,  and  which 
was  much  more  suited  for  the  purpose. 

In  the  year  1863  I  first  began  to  treat 
cases  of  internal  hemorrhoids  and  pro- 
lapsus by  the  clamp,  employing,  after 
excision,  the  strongest  nitric  acid  for  the 
purpose  of  obviating  bleeding.  I  soon 
became  convinced  of  the  value  of  this 
mode  of  treating  these  disorders,  but  in  a 
short  time  I  found  out  that  very  great 
improvements  in  the  construction  of  the 
clamp  were  called  for,  and,  with  the  as- 
sistance of  the  late  Mr.  Matthews,  of 
Portugal  Street,  I  introduced  to  the  notice 
of  the  profession  the  instrument  which 
bears  my  name,  and  which  is  now  gene- 
rally used.  It  is  shaped  somewhat  like 
the  ordinary  clamp  used  by  Mr.  Curling 
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for  the  purpose  of  seizing  and  applying 
nitric  acid  to  hemorrhoidal  tumors  ;  but 
the  blades  are  so  constructed  that  they 
meet  accurately  at  their  edges,  and  are 
closely  fitted  into  one  another  by  means 
of  a  raised  surface  on  one  and  a  groove 
on  the  other  edge.  In  this  Avay,  and  if 
the  blades  are  made  perfectly  parallel, 
the  most  perfect  und  accurate  compres- 
sion is  made  upon  a  tumor  or  portion  of 
mucous  membrane.  A  more  important 
feature,  however,  in  the  mechanism  of 
this  instrument,  is  the  adaptation  of  a 
light  yet  powerful  screw  to  the  shank  of 
the  instrument,  just  above  the  handles. 
The  object  of  this  is  twofold — in  the  first 


place  to  compress  the  blades,  and  in  the 
next  to  take  off  the  compression  after  the 
actual  cautery  has  been  applied  ;  and  by 
the  slightest  turn  of  the  screw,  this  may 
be  effected  so  gradually,  and  yet  so  thor- 
oughly, that  should  any  vessel  be  left  un- 
cauterized,  its  situation  can  be  at  once 
seen  by  the  issue  or  jet  of  blood,  and  the 
cautery  can  be  reapplied. 

The  latest,  and  a  very  important  addi- 
tion to  the  instrument,  consists  in  the 
adaptation  of  a  layer  of  ivory  to  the  outer 
surfaces  and  external  edges  of  the  clamp, 
so  that  the  heat  from  the  cautery  cannot 
be  transmitted  to  the  surrounding  parts, 
and  thus  much  suffering  is  prevented. 
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I  will  now  proceed  to  describe  the  mode 
of  application  of  this  instrument,  and 
this  description  will  apply  both  to  cases 
of  hemorrhoids  and  prolapsus  of  the 
rectum. 

In  the  first  place,  the  part  to  be  ope- 
rated upon  is  made  to  descend  either  by 
means  of  an  enema  or  by  the  patient  sit- 
ting over  hot  water :  the  tumor  is  then 
seized  by  a  pair  of  hooked  forceps,  and 
firmly  held  by  an  assistant.  The  clamp 
is  now  carefully  applied  to  the  base  of 
the  tumor,  and  the  blades  are  closed  by 
means  of  the  screw.  After  having  seen 
that  this  is  done  effectually,  the  surgeon 
takes  a  sharp  pair  of  scissors  and  cuts  off 
the  whole  of  the  tumor ;  the  cut  surface 
is  wiped,  and  carefully  and  repeatedly 
touched  by  the  heated  iron  until  it  is  con- 
sidered that  the  entire  surface  is  thor- 
oughly cauterized. 

The  screw  is  now  gently  turned,  the 
grasp  of  the  clamp  is  thereby  somewhat 
relaxed,  and  if  any  vessel  has  "not  been 
sealed  up  it  will  emit  blood,  and  the  cau- 
tery can  be  again  applied.  Sometimes 
this  process  may  be  needful  two  or  three 
times  before  the  bleeding  is  quite  stopped. 
As  soon  as  it  is  ascertained  that  the  sur- 
face has  been  thoroughly  cauterized,  the 
clamp  is  removed,  and  if  more  than  one 
tumor  exists,  each  of  them  is  successively 
dealt  with  in  a  similar  manner.  The 
finger,  oiled,  is  then  introduced  as  far  up 
as  possible  into  the  bowel,  so  as  to  push 
the  parts  well  up  and  cause  the  sphincter 
to  contract ;  a  suppositorium  of  two 
grains  of  extract  of  opium  is  introduced, 
and  the  operation  is  completed.  If  only 
one  tumor  requires  removal,  the  proceed- 
ing may  be  finished  in  a  minute  or  two  ; 
but  if  there  are  several  tumors,  the  ope- 
ration cannot  be  safely  or  satisfactorily 
concluded  under  ten  or  fifteen  minutes. 

There  are  one  or  two  points  connected 
with  the  operation  which  demand  atten- 
tion. In  the  first  place,  the  facility  of 
the  whole  business  depends  greatly  upon 
the  extent  to  which  the  parts  are  exposed. 
If  the  tumors  are  well  brought  down  out- 
side the  anus,  the  clamp  may  be  applied 
very  readily  ;  but  when  the  tumors  are 
not  thoroughly  protruded,  or  are  very 
small,  it  is  very  difficult  to  apply  the 
clamp.  In  some  instances,  where  the  skin 
of  the  anus  and  the  mucous  covering  of 
the  haemorrhoids  run  into  each  other,  I 
apply  the  scissors  at  the  point  of  junction 
before  applying  the  clamp.  It  is  well  not 
to  cut  the  tumor  too  close  to  the  upper 
surface  of  the  clamp,  but  to  leave  about 
the  eighth  of  an  inch  of  the  tissue,  which 
can  thus  be  more  readily  acted  upon  by 
the  cautery.  On  no  account  should  an 
endeavor  be  made  to  embrace  more  than 
one  of  the  tumors  within  the  blades  of 
the  clamp  at  the  same  time.     I  generally 


apply  the  cautery  either  at  a  black  or  dull 
red  heat;  if  it  is  too  vivid,  the  agency  is 
more  destructive  than  is  needful.  We 
should  err  rather  on  the  side  of  a  too 
liberal  application  of  the  hot  iron  than 
otherwise. 

[Mr.  Henry  Smith  (the  author  of  this 
essay)  has  recently  published  an  account 
of  instruments  used  by  him,  in  the  shape 
of  cutting  and  serrated  cautery  irons,  in 
operations  for  hemorrhoids,  as  well  as  for 
other  purposes,  such  as  severing  the  pedi- 
cle in  ovariotomy,  etc.  (Lancet,  March  5, 
1881).] 

With  regard  to  the  employment  of  chlo- 
roform, I  am  guided  by  the  following  con- 
siderations :  If  the  patient  resolutely 
demands  it,  of  course  he  must  use  it ;  if 
at  the  same  time  that  the  operation  on 
the  internal  piles  or  prolapsus  is  being 
done,  any  extensive  removal  of  skin  be 
required,  I  recommend  chloroform  ;  or  if 
the  patient  objects  to  that,  I  use  the  an- 
aesthetic ether,  which,  when  thoroughly 
applied,  answers  very  well  in  mitigating, 
if  it  do  not  altogether  prevent  pain. 

[Ether,  properly  given,  is  quite  as  ef- 
fective an  anaesthetic  as  chloroform  ;  a 
fact  which  is  now  known  to  many  surgeons 
in  England,  and  has  long  been  generally 
recognized  in  this  country.] 

For  the  purpose  of  locking  up  the 
bowels,  the  same  precautions  as  are  need- 
ful in  other  operations  on  the  rectum  are 
taken.  At  the  end  of  the  third  or  fourth 
day  a  dose  of  castor-oil  is  given,  and  the 
bowels  are  generally  easily  moved  ;  a  lit- 
tle blood  which  has  collected  in  the  bowel 
either  during  or  after  the  operation  may 
come  away.  If  the  patient  has  not  been 
much  weakened  by  long-continued  hemor- 
rhages, he  or  she  may  be  allowed  to  get  up ; 
and  in  by  far  the  majority  of  cases  they 
do  so ;  but  if  the  health  has  been  much 
shaken,  or  the  operation  has  been  exten- 
sive and  has  involved  the  removal  of  much 
skin,  it  will  be  advisable  to  keep  the  pa- 
tient in  bed  or  on  the  sofa  until  the  bowels 
have  been  acted  upon  a  second  time,  two 
days  afterwards,  when  it  will  be  found 
that  the  patient  is  able  to  move  about  or 
attend  to  his  ordinary  business. 

I  have  now  performed  this  operation  in 
upwards  of  200  cases,  and  I  can  with 
truth  state  that,  if  it  be  properly  clone, 
there  is  hardly  an  element  of  danger  in  it. 
I  have  operated  at  all  ages,  from  puberty 
up  to  nearly  eighty,  and  in  instances  of 
the  utmost  severity,  in  cases  where  the 
tumors  have  been  immense,  and  when 
the  patients  have  been  so  thoroughly 
blanched  by  long-continued  bleeding,  that 
one  would  not  dare  to  perform  any  opera- 
tion, unless  convinced  of  its  absolute 
safety.  I  have  not  met  with  a  single  in- 
stance where  secondary  hemorrhage  has 
followed  either  the  operation  for  hemor- 
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rhoids  or  prolapsus.  And  with  the  excep- 
tion of  one  instance  where  the  patient 
had  organic  disease  of  the  liver,  and 
where  a  very  large  artery  was  divided,  I 
have  not  been  obliged  to  resort  to  the  use 
of  the  ligature  of  any  vessels  after  the  ap- 
plication of  the  cautery.  I  have  not  met 
with  any  undue  contraction  in  the  gut 
afterwards.  In  one  instance  only,  some 
contraction  of  the  anus  took  place,  but  I 
had  removed  freely  some  external  skin  : 
here,  however,  the  use  of  a  bougie  for 
some  time  soon  relieved  the  contraction. 
In  two  instances  death  followed  the  op- 
eration, but  a  reference  to  the  details  will 
show  at  once  that  the  fatal  event  in  each 
was  a  post  hoc,  but  not  propter  hoc — 

In  the  one  instance  the  patient  was  a  lady, 
setat.  sixty,  and  had  suffered  dreadfully  from 
hemorrhage  for  many  years,  and  had  become 
so  reduced  in  health  that  for  some  time  before 
I  saw  her  she  could  not  take  any  solid  food, 
and  in  this  state  the  prolapsus  came  down, 
and  could  be  with  difficulty  returned.  I  was 
summoned  into  the  country  to  see  her,  and 
although  she  was  in  such  a  feeble  state,  I,  in 
conjunction  with  her  medical  attendant, 
thought  it  best  to  relieve  her  of  this  annoying 
cause  of  irritation.  I  operated  with  the 
clamp  and  cautery  on  January  26,  1868. 
The  operation  was  easy,  unattended  with  loss 
of  blood.  On  the  fourth  day  the  bowels  acted 
freely  without  pain,  and  so  far  as  the  actual 
operation  went,  it  was,  to  use  the  words  of 
her  medical  attendant,  "very  successful;" 
but  she  never  rallied  from  the  weakness  she 
had  been  suffering,  and  died  from  exhaustion 
on  the  thirteenth  day. 

In  the  second  case,  a  lady  between  fifty 
and  sixty  was  operated  on  by  me  in  October, 
1868.  She  also  had  been  suffering  for  years 
under  the  most  profuse  bleeding  from  inter- 
nal piles,  and  when  I  was  consulted  she  was 
in  a  most  wretched  state  from  bloodlessness. 
The  operation  was  performed  without  any 
loss  of  blood,  and  she  was  able  to  get  on  to 
the  sofa  on  the  sixth  day.  On  this  day  a  fa- 
vorite daughter  suddenly  came  to  see  her ; 
she  was  thrown  into  the  most  violent  state  of 
hysteria,  which  lapsed  into  mania,  and  then 
into  coma,  in  which  she  died  on  the  thirteenth 
day,  without  any  symptom  of  any  local  mis- 
chief about  the  wound,  which  was  nearly 
healed.  It  was  subsequently  ascertained 
that  a  favorite  son  of  this  lady  had  suddenly 
died  not  long  since,  and  that  then  she  had  a 
violent  attack  of  the  same  symptoms.  It  is 
most  probable  that  some  latent  disease  of  the 
brain  existed,  and  that  the  s-udden  mental 
excitement  in  her  feeble  state  had  lighted  it 
up  again. 

This  operation  is,  I  believe,  particu- 
larly adapted  for  those  cases  of  severe 
hemorrhoids  or  prolapsus  where,  either 
from  age  or  from  the  presence  of  some 
other  concomitant  disease,  the  operation 
by  the  ligature  would  of  necessity  be  at- 
tended with  danger.      Thus  in   two   in- 


stances of  severe  hemorrhoids,  attended 
by  symptoms  of  paralysis,  where  the  lo- 
cal disease  produced  much  annoyance,  I 
did  not  hesitate  to  use  the  clamp,  although 
in  each  case  the  patients  were  advanced 
in  life  ;  and  the  operations  were  attended 
with  as  little  disturbance  as  in  perfectly 
healthy  individuals. 

In  only  one  instance  have  I  refused  to  em- 
ploy the  clamp,  and  this  was  in  the  case  of 
an  aged  gentleman,  to  whom  I  was  called  by 
Mr.  Cross,  of  Petersfield,  and  who  had  a  very 
large  prolapsus.  The  patient  was  otherwise 
seriously  ill  with  general  debility,  and  some 
indications  of  cerebral  mischief ;  and  although 
the  local  disorder  had  evidently  aggravated 
his  condition  very  much,  I  quite  agreed  with 
Mr.  Cross  that  it  would  not  be  wise  to  ope- 
rate even  with  the  clamp,  and  the  wisdom  of 
our  determination  was  shown  in  a  few  days 
by  the  gradual  sinking  and  death  of  the  pa- 
tient. 

The  advantages  which  I  claim  for  this 
proceeding,  which  I  now  always  adopt  in 
cases  of  hemorrhoids  or  prolapsus,  are, 
that  there  is  considerably  less  risk  to  life 
than  when  the  ligature  is  used  ;  that  in 
the  majority  of  cases  the  suffering  both 
attending  and  following  the  operation  is 
much  less,  and  that  the  period  of  conva- 
lescence is  rendered  much  shorter.  It  is 
true  that  the  operation  itself  is  compli- 
cated and  somewhat  tedious,  as  compared 
with  that  by  the  ligature,  but  these  consid- 
erations ought  not  to  weigh  with  the  sur- 
geon when  the  advantages  of  any  particu- 
lar proceeding  are  great  and  palpable. 

Nitric  acid  was  strongly  recommended 
by  the  late  Dr.  Houston,  of  Dublin,  as  a 
means  of  getting  rid  of  some  forms  of 
internal  hemorrhoids  ;  and  it  was  some- 
what curious  that,  although  his  paper 
was  published  in  the  Dublin  Quarterly 
Journal  more  than  fifteen  years  since,  and 
Sir  W.  Fergusson,  in  his  Practical  Sur- 
gery, soon  afterwards  drew  especial  at- 
tention to  the  subject,  the  use  of  the 
agent  is  still  comparatively  unknown,  or 
at  all  events  has  not  had  that  attention 
paid  to  it  which  it  deserves.  I  have  been 
in  the  habit  of  using  the  strong  nitric 
acid  in  certain  cnses  of  hemorrhoidal 
affections  for  many  years.  Mr.  Henry 
j  Lee  has  incorporated  with  his  Surgical 
j  and  Pathological  Essays  an  admirable 
paper  on  this  subject,  and  has  spoken 
|  highly  of  the  plan  of  treatment  which  I 
am  now  about  to  consider. 

I  have  stated,  whilst  describing  the  na- 
ture of  internal  hemorrhoidal  diseases, 
!  that  the  condition  in  which  they  are 
i  found  varies.  I  have  endeavored  to  point 
out  those  cases  to  which  an  operation  is 
i  applicable,  and  have  stated  that  this 
j  practice  is  justifiable  in  those  instances 
1  where  the  tumors  are  large,  mainly  com- 
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posed  of  tissue   in  which  the  veins  pre- 
dominate, and  have  become  indurated. 

There  are,  however,  other  instances 
where  the  hemorrhoidal  tumors  are 
small  or  moderate  in  size,  and  where 
they  are  evidently  composed  of  morbid 
texture  in  which  the  small  arteries 
rather  than  the  veins  are  interested,  as 
shown  by  their  bright  florid  aspect,  and 
by  their  tendency  to  pour  out  arterial 
blood  whenever  the  patient  is  at  the 
closet,  or  when  the  tumors  are  handled. 
These  tumors  are  sessile,  and  generally 
not  very  prominent.  They  produce 
exceeding  annoyance,  and  indeed  prove 
most  destructive  to  the  health,  as  they 
generally  yield  a  great  deal  of  blood. 
Now,  in  such  cases,  an  operation  will  un- 
doubtedly be  as  effective  as  in  the  other 
instances  before  described  ;  but  this  pro- 
ceeding is  not  necessary,  as  the  local  use 
of  the  nitric  acid  is  so  eminently  suited 
to  them.  The  relief  which  one  single  ap- 
plication of  the  acid  gives  in  these  cases 
is  remarkable  :  and  an  excellent  cure  may 
be  effected  if  the  whole  of  the  diseased 
texture  be  subjected  to  its  action. 

About  this  particular  kind  of  case  there 
is  no  doubt  in  the  mind  of  any  surgeon 
who  has  seen  the  nitric  acid  applied  in  a 
proper  manner.  There  is,  however,  a 
mixed  class  of  cases  where  the  remedy  is 
an  uncertain  one,  but  in  which  neverthe- 
less the  surgeon  is  justified  in  trying  it, 
and  where  I  sometimes  have  succeeded 

'  when  I  little  expected  it.  I  refer  to  those 
cases  where  there  is  a  hemorrhoidal 
mass,  consisting  perhaps  of  one  tumor 
mainly  composed  of  venous  ramifications 
and  of  a  bluish  color,  with  one  or  more 
presenting  the  characters  of  the  florid 
sessile  pile;  or  one  portion  of  the  tumor 
or  tumors  may  present  the  dark  blue  ap- 
pearance and  thickened  membrane,  and 
another  portion  of  it  may  be  brightly 
vascular,  and  have  its  mucous  covering 
granular  or  slightly  ulcerated.  In  this 
kind  of  mixed  case  I  do  not  hesitate  to 
try  the  acid,  if  the  patient  is  particularly 
desirous ;  but  I  make  a  point  of  stating 
that  it  is  impossible  to  depend  upon  any 
curative  action  in  such  a  case,  although  in 
some  instances  the  remedy  has  acted  most 
efficiently. 

To  apply  the  agent  in  those  cases  where 
the  tumors  are  large  and  indurated,  and 
have  a  deep  blue  color,  would  be  perfectly 
useless,  and  only  bring  discredit  upon  the 
nitric  acid  as  a  means  of  cure  in  other 
kinds  of  hemorrhoidal  diseases. 

It  is,  however,  in  that  class  of  cases 
not  unfrequently  met  with,  where  there  is 
not  so  much  any  decided  hemorrhoidal 

1  tumor,  but  where  there  is  a  congested 
and  relaxed  condition  of  the  mucous 
membrane  of  the  rectum,  attended  with 
bleeding  to  a  greater  or  less  extent,  that 


the  nitric  acid  acts  so  beneficially.  Dr. 
Houston  has  compared  this  condition  of 
the  rectum  not  inaptly  to  that  of  the 
thickened  conjunctiva  after  long-con- 
tinued ophthalmia.  The  application  of 
the  acid  to  the  diseased  points  from  which 
the  bleeding  proceeds  will  soon  remedy 
all  the  bad  symptoms. 

The  following  is  the  mode  of  applying 
nitric  acid :— The  bowels  having  been 
well  evacuated  some  hours  previously, 
the  diseased  portion  to  which  the  applica- 
tion is  going  to  be  made  should  be  well 
exposed  by  making  the  patient  sit  over 
hot  water  for  some  few  minutes ;  or  if 
this  is  not  sufficient,  an  enema  of  water 
should  be  thrown  up  the  rectum,  and  the 
hemorrhoidal  disease  will  be  brought 
into  view.  The  part  to  which  the  acid 
is  to  be  applied  should  then  be  carefully 
wiped  with  a  piece  of  lint.  The  surgeon 
then  dips  the  extremity  of  a  small  flat 
piece  of  wood  into  the  nitric  acid,  and 
touches  the  diseased  surface  carefully 
with  it.  The  part  touched,  and  the 
neighboring  mucous  membrane,  is  well 
smeared  with  oil,  and  the  whole  is  re- 
turned within  the  oriflce. 

I  can  truly  say  that  it  has  never  oc- 
curred to  me  to  witness  anything  like  a 
fatal,  or  even  a  dangerous  result,  after 
having  had  a  large  experience  of  this 
remedy.  In  one  case,  of  a  patient  who 
was  most  anxious  to  be  cured  by  one  op- 
eration, I  applied  the  nitric  acid  much 
more  freely  than  usual,  and  produced 
great  suffering  for  two  or  three  days, 
with  the  effect,  however,  of  making  a 
good  cure.  In  another  instance,  I  heard, 
but  was  not  a  witness  of  the  fact,  that 
copious  bleeding  followed  the  use  of  the 
acid.  In  a  third  instance,  which  oc- 
curred very  lately,  a  young  lady  was 
treated  with  the  nitric  acid  for  a  florid 
pile.  Severe  and  unaccountable  suffering 
was  produced  for  many  days.  On 
making  a  careful  examination  at  the  end 
of  this  period  I  discovered  a  small  ulcer 
situated  at  the  posterior  verge  of  the 
anus,  and  exquisitely  painful ;  suitable 
remedies  relieved  the  pain  in  a  few  hours. 
On  inquiring  more  minutely  into  the  par- 
ticulars of  this  case,  I  have  reasons  for 
believing  that  this  ulcer  existed  before  I 
applied  the  acid,  and  that  some  of  the 
caustic  came  into  contact  with  the  sore 
and  produced  the  severe  suffering. 

I  have  now  and  then  met  with  cases 
when  retention  of  urine  and  some  bleeding 
have  occurred  after  the  free  use  of  the 
nitric  acid,  but  never  sufficient  to  cause 
me  anxiety ;  and  they  are  symptoms 
which  are  easily  met. 

It  is  not  necessary  to  confine  patients 
to  their  bed  after  the  acid  has  been  ap- 
plied ;  and  this  is  one  of  the  reasons  why 
the  remedy  is  so  desirable,  many  patients 
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having  neither  the  time  nor  inclination  to 
submit  to  an  operation  which  may  keep 
them  from  their  business  or  pleasures  for 
a  fortnight  or  more. 

Within  the  last  few  years  some  French 
surgeons,  and  especially  M.  Chassaignac, 
have  strongly  recommended  the  employ- 
ment of  the  ecraseur  for  the  removal  of 
internal  hemorrhoids.  The  practice  has 
also  to  some  extent  been  followed  by  sur- 
geons in  this  country.  The  object  sought 
by  the  use  of  this  instrument  is  the  more 
or  less  rapid  removal  of  the  tumors  with- 
out hemorrhage.  That  this  can  be  ef- 
fected in  a  great  number  of  instances 
there  is  not  a  doubt ;  and  if  no  evil  re- 
sult were  likely  to  follow,  this  practice 
would  in  all  probability  be  adopted  in 
many  of  those  cases  where  an  operation 
was  required,  notwithstanding  that  there 
is  a  great  deal  of  pain  attendant  upon  the 
process.  One  very  serious  consequence, 
however,  of  this  plan  of  treatment  has 
been  met  with  in  several  instances  in 
Paris  :  this  is  the  occurrence  of  stricture 
of  the  rectum  some  time  after  the  wound 
has  become  cicatrized.  Tins  very  grave 
objection  to  the  employment  of  the  ecra- 
seur is  sufficient  to  counterbalance  its 
real  or  supposed  advantages  ;  and  although 
it  would  not  be  wise  entirely  to  discard 
its  use,  the  necessity  for  it  must  be  rare, 
and  in  those  few  instances  where  it  would 
be  required,  the  surgeon  would  do  well  to 
take  every  precaution  to  avoid  the  occur- 
rence of  contraction  of  the  gut. 

[A  rather  large  experience  in  the  use 
of  the  ecraseur  in  the  treatment  of  hem- 
orrhoids warrants  me,  I  think,  in  endors- 
ing the  favorable  opinion  of  it  entertained 
by  the  French  surgeons.  It  is  very  ef- 
fectual, and  if  the  operation  is  done 
slowly,  there  is  no  danger  of  bleeding. 
The  wound  left  heals  very  readily,  and 
unless  the  instrument  is  recklessly  applied, 
undue  contraction  of  the  parts  need  not 
be  feared.  Pain  has  never  been  com- 
plained of  by  any  of  my  patients  after 
its  use. 

Mr.  George  Pollock  has  lately  (Lancet, 
July  3,  1880)  advocated  the  crushing  of 
piles  by  means  of  an  instrument  devised 
by  him,  much  like  Xott's  rectilinear  Ecra- 
seur, 

So  far  as  my  knowledge  g»es,  American 
surgeons  find  in  the  ligature  and  the 
ecraseur  the  best  means  of  dealing  with 
tumors  of  this  kind  which  require  opera- 
tive interference. 

Another  plan  relied  upon  by  a  few  sur- 
geons is  the  mere  forcible  distension  of 
the  sphincter,  done  in  the  way  already 
described.  I  only  mention  it  to  condemn 
it,  as  an  uncertain  remedy. 

Still  another,  the  injection  into  the  tu- 
mors of  a  few  drops  of  strong  carbolic 
acid,  has  been  extensively  used  in   this 


country,  and  especially  in  the  Western 
States  :  but  it  has  not  iound  many  advo- 
cates in  the  ranks  of  the  regular  pro- 
fession.! 


Prolapse  of  the  Kecttjm. 

During  the  time  that  the  rectum  is 
evacuating  its  contents  in  a  natural  and 
normal  manner,  more  or  less  extrusion  of 
the  bowel  occurs  ;  but  this  is  only  mo- 
mentary, for  as  soon  as  the  action  is  fin- 
ished, the  mucous  membrane  is  immedi- 
ately withdrawn  within  the  anal  orifice, 
and  no  inconvenience  results.  When, 
however,  from  some  particular  cause, 
there  is  any  impediment  to  its  return, 
those  changes  which  ultimately  lead  to 
the  disease  we  are  considering  occur  ;  the 
mucous  membrane  becomes  congested 
and  swollen  ;  its  attachment  to  the  mus- 
cular tissue,  naturally  loose,  becomes 
weakened  ;  and  in  course  of  time  the  pro- 
trusion of  the  membrane  becomes  habit- 
ual, constituting  one  form  of  prolapse  of 
the  rectum,  and  that  the  most  frequent. 
In  other  cases,  however,  there  is  a  pro- 
trusion not  only  of  the  mucous  and  sub- 
mucous tissues,  but  of  the  whole  of  the 
thickness  of  the  lower  part  of  the  bowel 
as  well.  A  preparation  in  the  Museum 
of  King's  College  puts  an  end  to  all  doubt 
on  this  point.  This  kind  of  prolapsus 
occurs  not  unfrequently  in  children,  and 
is  of  great  extent,  the  protruded  bowel 
being  sometimes  five  or  six  inches  in 
length.  In  very  old  people  this  complete 
prolapsus  of  the  rectum  occurs,  reaching  to 
an  immense  size.  On  examining  a  recent 
case  of  prolapsus  of  the  rectum,  where  the 
least  amount  of  change  has  taken  place 
in  the  structure  of  the  parts,  as  for  in- 
stance in  a  child,  the  protruded  part  is 
found  to  form  a  tumor  of  an  oblong  shape 
and  cylindrical  form,  presenting  exter- 
nally the  smooth  vascular  surface  of  the 
mucous  membrane,  which  is  generally  of 
a  more  or  less  bright  red  color,  and  cov- 
ered with  mucus  ;  at  the  extremity  of 
the  tumor  is  the  orifice  or  cavity  of  the 
bowel,  and  at  the  anus  there  is  no  deep 
furrow  between  it  and  the  protruded  part, 
as  there  is  in  the  intussusception  of  the 
rectum.  Even  in  the  adult,  when  the 
prolapse  is  large  and  of  recent  occurrence, 
the  mucous  membrane  may  be  as  un- 
changed in  appearance  and  texture  as 
when  it  occurs  in  the  child,  but  the  tumor 
has  more  of  a  globular  form. 

The  most  frequent  condition  in  which 
a  prolapsus  of  the  rectum  is  seen  is  where 
there  are  one  or  two  lateral  folds  of  the 
membrane,  varying  from  one  to  two 
inches  in  length,  protruded  from  the 
anus,  or  one  unbroken  ring  of  protruded 
membrane  is  seen — but  this  is  more  rare. 
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If  the  disease  has  not  long  existed,  the 
membrane  is  not  much  changed  in  ap- 
pearance, being  only  somewhat  thickened 
and  more  vascular  than  natural ;  but 
should  the  bowel  have  been  habitually 
prolapsed    for  some  years,    considerable 


changes  take  place,  and  on  examining  an 
old  case  the  following  will  be  the  appear- 
ances. Externally  there  will  be  a  ring  of 
thickened  integument;  within  tin-  He- 
flaps  of  mucous  membrane  hang  down, 
their  lower  portions  being   much    thick- 


Fiff.  400. 


Prolapsus  in  child. 


ened,  having  lost  the  peculiar  character 
of  mucous  membrane,  and  being  assimi- 
lated to  integument ;  this  change  has 
taken  place  because  the  most  dependent 
portion  is  that  which  either  habitually 
remains  protruded  altogether,  or  is  pro- 


truded for  a  longer  time,  and  more  ex- 
posed. On  separating  the  flaps  of  the 
prolapsus,  the  upper  part  of  the  mem- 
brane is  found  either  but  little  altered 
from  its  natural  character,  being  red, 
smooth  and  vascular,  or  superficial  ulcer- 


Fig.  401. 
I 


Prolapsus  in  adult. 


ation  may  have  taken  place  where  the 
two  portions  have  been  in  contact.  There 
is  more  or  less  mucous  discharge  pro- 
duced, but  in  pure  prolapsus  there  is  little 
hemorrhage. 

Sometimes,  in  persons  advanced  in  life, 
the  protruded  part  consists  of  a  tumor  as 
big  as  the  fist,  which  has  habitually  pro- 
truded for  a  long  time.  In  such  a  case,  a 
very  large  proportion  of  the  tumor  con- 
sists of  membrane  more  like  leather  than 
the  natural  tissue.  In  these  old-standing 
cases  the   sphincter   becomes   extrenieby 


relaxed,  and  the  anus  very  capacious; 
there  is  generally  a  redundancy  of  loose 
and  thickened  skin  around  ;  sometimes  it 
hangs  down  in  long  pendulous  flaps— 
this  state  of  the  parts  adds  materially 
to  the  facility  of  the  occurrence  of  the 
prolapsus. 

In  many  cases  the  prolapsus  of  the  rec- 
tum is  complicated  with  distinct  hemor- 
rhoidal tumors,  which  in  fact  are  mainly, 
if  not  entirely,  the  originators  of  the  af- 
fection ;  for  when  one  or  more  internal 
tumors  exist,  they  themselves,  each  time 
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the  bowels  act,  become  protruded,  and  I 
drag  portions  of  the  mucous  membrane 
down  with  them  ;  so  that  not  unfrequently 
a  patient  presents  himself  with  one  or 
more  folds  of  prolapsed  membrane,  and 
at  the  same  time  with  distinct  hemor- 
rhoidal tumors. 

The  inconvenience  and  suffering  which 
prolapsus  causes  is  considerable,  for  al- 
though at  the  onset  of  the  affection  the 
protruded  part  may  pretty  readily  return 
within  the  sphincter  after  an  evacuation, 
as  time  wears  on  it  becomes  necessary  for 
the  patient  himself  to  return  the  part, 
which  not  rarely  is  a  task  of  difficulty, 
and  attended  with  pain  ;  moreover,  from 
the  contiguity  of  the  rectum  to  the 
neck  of  the  bladder  and  urethra,  there  is 
often  great  distress  of  these  parts, — con- 
stant irritability,  and  even  retention  of 
urine,  being  an  accompaniment  of  the  af- 
fection ;  pain  and  uneasiness  are  felt  in  the 
loins  and  down  the  thighs  :  the  intestinal 
canal  and  stomach  also  sympathize,  the 
patient  being  troubled  with  flatulence, 
loss  of  appetite,  and  low  spirits. 

If  the  prolapsus  cannot  be  returned  by 
the  patient,  most  violent  symptoms  occur 
— extreme  pain  in  the  part,  and  reten- 
tion of  urine ;  and  if  unsuccessful  at- 
tempts are  made  to  reduce  the  swelling, 
which  is  in  all  probability  tightly  con- 
stricted by  the  sphincter,  violent  inflam- 
mation of  the  part  attended  with  severe 
constitutional  suffering  occurs ;  and  in 
some  instances  sloughing  of  the  protruded 
bowel  takes  place,  by  which  means  a  cure 
is  brought  about,  but  the  mischief  may 
be  such  as  to  cause  death.  In  cases  where 
a  prolapsus  occurs  in  children  to  a  great 
extent,  and  has  been  allowed  to  remain 
down  for  two  or  three  days,  the  local  and 
constitutional  changes  are  not  so  severe  ; 
the  prolapsed  membrane,  however,  be- 
comes exceedingly  congested. 

The  causes  of  prolapsus  are  constitu- 
tional and  local ;  thus  the  disease  is  very 
frequently  met  with  in  individuals  who 
have  suffered  from  general  debility  and 
laxity  of  fibre.  In  children  especially,  the 
affection  is  met  with  in  instances  where 
the  health  has  been  reduced  by  insuffi- 
cient nutriment,  bad  air,  and  want  of 
proper  attention.  An  adult  or  old  per- 
son who  suffers  much  from  prolapsus, 
usually  has  a  weak  pulse,  a  flabby  tongue, 
and  impaired  digestion  ;  and  in  the  child 
there  is  an  unhealthy  and  dry  skin,  a  foul 
tongue,  and  a  tumid  belly.  The  local 
causes  which  produce  falling  of  the  bowel 
in  children  are,  stone  in  the  bladder,  and 
ascarides.  In  adults,  constipation,  seden- 
tary  occupation,  the  straining  caused  by 
stricture  of  the  urethra,  and  enlargement 
of  the  prostate,  are; fertile  causes  of  the 
disease.  There  is  no  doubt,  moreover, 
that  the  pernicious  plan   of   frequently 


using  copious  enemata  is  very  constantly 
productive  of  the  disorder. 

In  considering  the  treatment  of  pro- 
lapsus of  the  rectum,  we  shall  first  refer 
to  that  which  is  necessary  in  removing 
the  affection  as  it  is  met  with  in  young 
children.  In  the  first  place,  it  is  neces- 
sary to  seek  for  its  cause  ;  and  especial 
inquiry  should  be  made  with  reference  to 
the  urinary  apparatus,  for  it  not  unfre- 
quently happens  that  it  is  the  irritation 
of  a  calculus  in  the  bladder  which  pro- 
duces the  extrusion  of  the  gut;  and  if 
this  be  so,  it  is  obvious  that  the  remedy 
consists  in  the  removal  of  the  stone.  If 
there  be  not  stone  in  the  bladder,  a  col- 
lection of  ascarides  in  the  rectum  may 
originate  the  disease ;  and  the  destruc- 
tion of  these  parasites  by  a  few  doses  of 
scammony  and  calomel,  together  with 
the  daily  injection  of  a  few  ounces  of 
strong  infusion  of  quassia,  will  prevent 
the  prolapsus. 

In  b}r  far  the  larger  proportion  of  cases 
occurring  in  children  the  general  health 
will  be  found  at  fault,  and  this  must  be 
attended  to  before  the  prolapsus  can  be 
got  rid  of.  In  the  first  place,  it  is  neces- 
sary to  return  the  protruded  bowel ;  and 
this  is  sometimes  a  work  of  difficulty,  be- 
cause the  child  struggles  violently  and 
cries.  The  protruded  bowel  should  be 
gently  but  firmly  grasped  by  the  right 
hand,  well  oiled  ;  careful  pressure,  so  as 
to  empty  the  vessels,  should  be  employed, 
until  the  whole  is  returned  within  the 
sphincter.  When  the  protrusion  has  been 
large,  however,  and  the  child  is  very  vio- 
lent, the  gut  will  soon  fall  again  ;  and  in 
this  case  the  best  plan  to  pursue  is  to  place 
the  child  under  the  influence  of  chloroform 
[or  ether],  and  the  bowel  will  be  readily 
returned.  A  pad  and  bandage  should 
then  be  employed  in  order  to  secure  the 
part.  The  secretions  of  the  liver  and 
bowels  should  be  rendered  healthy  by  the 
use  of  small  doses  of  rhubarb  and  hy- 
drarg.  c.  creta ;  the  skin  be  kept  in  good 
order  by  the  warm  bath  ;  the  child  should 
be  carried  about  in  the  fresh  air ;  the  diet 
must  be  nutritious  and  in  small  volume  ; 
and  the  strength  and  appetite  are  to  be 
increased  by  small  doses  of  the  pulvis 
cinchona?  and  soda.  As  the  health  im- 
proves, the  prolapsus  will  cease  to  appear; 
but  should  this  persist,  the  part  may  be 
bathed  with  a  solution  of  sulphate  of  iron, 
gr.  j  to  3j  of  water ;  or  an  injection  of 
tincture  of  sesquichloride  of  iron,  gj  to 
5yj  of  water,  may  be  thrown  up  every 
morning  after  the  evacuation  of  the 
bowels,  and  after  the  protrusion  has  been 
returned.  In  some  cases  the  prolapsus 
will  recur  whenever  the  child  evacuates. 
This  accident,  however,  maybe  prevented 
by  so  managing  that  the  child  should  be 
in   a  kneeling   posture   during   the    act. 
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Another  plan  which  sometimes  succeeds 
in  preventing  the  protrusion,  consists  in 
an  attendant  drawing  on  one  side  the 
skin  of  the  anus  with  some  force,  during 
the  time  the  bowel  is  being  emptied  ;  by 
this  means  a  certain  amount  of  tempo- 
rary contraction  is  produced,  which  pre- 
vents the  descent  of  the  gut.  In  adults, 
a  considerable  number  of  the  cases  which 
are  not  severe,  and  which  have  not  been  of 
long  standing,  may  be  cured  by  careful 
attention  to  the  removal  of  those  causes 
which  have  produced  the  disorder.  Thus, 
if  it  has  resulted  from  violent  straining 
and  constipation  of  the  bowels,  some  mild 
aperient  should  be  exhibited  occasionally, 
which  will  prevent  accumulation  in  the 
bowel,  and  render  the  contents  more  fluid. 
The  compound  rhubarb-pill  at  night  will 
have  this  effect ;  or,  what  is  perhaps  bet- 
ter, one  or  two  teaspoonfuls  of  confection 
of  senna  should  be  taken.  The  patient 
should  not  eat  largely,  and  should  espe- 
cially avoid  vegetables  in  any  quantity. 
He  should  take  exercise,  and  be  careful  to 
use  plenty  of  cold  water  to  the  parts  after 
the  action  of  the  bowels.  Occasionally  a 
little  cold  water,  or  a  few  ounces  of  the 
decoction  of  oak  bark,  may  be  thrown  up 
the  rectum  ;  and  if  there  be  the  least  pro- 
trusion left  after  the  evacuation  of  the 
bowels,  the  gut,  having  first  been  well 
sponged,  should  be  carefully  returned. 

By  attention  to  these  various  measures 
a  prolapsus  of  small  extent  may  either  be 
entirely  cured,  or  be  prevented  from  in- 
creasing or   proving  troublesome.     And 
therefore  it  is  of  the  highest  importance 
to  place  reliance  upon  medical  treatment  J 
in  such  cases.     In  by  far  the  majority  of 
cases,  however,  which  are  presented'  to  j 
the  notice  of  the  surgeon,  the  prolapsus  ! 
is  either  very  large,  or  has  existed  so  long  j 
a  time  that  medical  treatment  would  be 
of   no   use  whatever.      And   then   some  j 
strictly  surgical  means  must  be  adopted,  j 
if  a  cure,  or  even  if  palliation  of  the  dis-  | 
ease,  is  looked  for.     If  the  case  is  of  only 
recent  occurrence,  and  yet  the  prolapsus 
be  very  voluminous  and  incapable  of  be- 
ing returned,  thereby  causing  much  alarm 
and  suffering,  it  is  the  duty  of  the  surgeon 
at  once   to  reduce  the  prolapsed  bowel. 
This  is  best  effected  by  placing  the  pa- 
tient on  his  side,  with  his  knees  drawn  up, 
and  grasping  the  tumor  either  with  the 
naked  hand  wrell  oiled,  or  with  a  cloth  in- 
tervening.    Firm  and  steady  compression 
should  be  used,  until  the  whole  of  the  tu- 
mor be  returned   within   the   sphincter. 
The  patient  should  then  lie  quiet  for  some 
hours,  and  afterwards  a  pad  should  be  ap- 
plied to  the  anus,  and  be  secured  by  a 
firm  bandage  across   the   perineum   and 
around  the  loins.      In  order  to  prevent  a 
return   of    the   prolapsus,    the   whole   or 
greater  portion  of  the  mucous  membrane 


should  he  smeared  over  with  solid  nitrate 
of  silver,  previous  to  its  being  returned 
by  the  surgeon.  In  one  remarkabl 
of  immense  size  occurring  in  a,  youn 
[adopted  this  plan,  with  the  resull  of  ob- 
viating the  necessity  of  a  bandage,  which 
he  had  worn  continually  before. 

In  order  to  bring  about  an  effectual  cure 
of  the  chronic  and  severe  cases  <>r  pro- 
lapsus, more  decided  means  must  be 
adopted.  We  have  seen  that  the  di  i  a 
essentially  consists  in  a  relaxed  and  thick- 
ened condition  of  the  mucous  membrane, 
and  a  separation,  as  it  were,  of  this  from 
the  muscular  coat.  When  this  is  involved 
also,  there  ensues  a  weakness  and  detach- 
ment of  the  whole  of  the  thickness  of  I  he 
bowel  from  the  surrounding  supports. 
The  object  to  be  obtained  is  to  reduce 
the  redundancy  or  relaxation  of  the  mu- 
cous membrane,  to  promote  adhesion  be- 
tween the  several  tissues  composing  the 
bowel,  and  to  brace  up  the  anus  and  the 
sphincter.  ^  The  late  Mr.  Hey,  of  Leeds, 
was  the  first  to  propose  a  proceeding 
which  insured  the  latter  result ;  and  this 
consisted,  in  removing  the  loose  and  pen- 
dulous flaps  of  skin  which  existed  around 
the  margin  of  the  anus,  in  the  case  al- 
luded to  by  him  in  his  Practical  Observa- 
tions on  Surgery,  p.  443.  In  some  cases, 
where  the  sphincter  is  very  relaxed,  and 
the  flaps  of  integument  loose  and  thick, 
a  cure  may  be  brought  about  by  the  re- 
moval of  these  alone  ;  but  when  the  pro- 
lapsus is  very  large,  and  a  considerable 
portion  of  the  mucous  membrane  has  be- 
come converted  into  tissue  approaching 
to  integument,  it  will  be  necessary  to 
adopt  the  modification  of  the  operation 
proposed  by  Dupuytren,  which  consists  in 
removing  radiating  folds  not  only  of  the 
skin  at  the  margin  of  the  anus,  but  also 
portions  of  the  diseased  mucous  mem- 
brane. This  operation  is  effected  by  lay- 
ing  hold  of  the  fold  of  skin  on  each  side 
of  the  anus  with  forceps,  then  with  a 
sharp  curved  pair  of  scissors  removing 
both  skin  and  mucous  membrane.  _  In 
very  severe  cases  four  or  six  applications 
of  the  scissors  may  be  necessary  ;  the  op- 
eration is  painful,  but  is  soon  accom- 
plished ;  as  the  wounds  heal,  contraction 
takes  place,  the  aperture  of  the  anus  be- 
comes diminished  and  braced  up,  and  the 
prolapsus  no  longer  occurs.  [Here  the 
ecraseur  ma}'  be  used  to  great  advantage.] 
It  is  important  to  bear  in  mind  that,  in 
very  severe  cases,  not  only  is  it  necessary 
to  remove  the  relaxed  integument,  but 
portions  of  the  mucous  membrane,  which 
in  instances  of  long  standing  has  become 
converted  into  a  tissue  more  like  leather 
than  anything  else,  must  also  be  taken 
away :  if  this  step  be  not  resorted  to,  a 
disappointment  will  ensue  as  regards  a 
complete  remedy  of  the  prolapsus.    Hence 
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the  surgeon  must  think  of  the  possibility 
of  somewhat  severe  hemorrhage,  which 
will  occasionally  occur.  After  a  portion 
of  the  mucous  membrane,  however  small, 
has  been  snipped  away,  I  have  seen  it  oc- 
cur to  a  very  great  extent,  and  when  it 
was  least  expected. 

If  hemorrhage  to  a  large  extent  does 
occur  after  a  surgical  operation  on  the 
rectum,  the  patient  will  in  a  few  hours 
complain  of  tenesmus,  and  express  a 
desire  to  go  to  the  closet ;  he  will  then 
evacuate  a  large  quantity  of  blood,  and 
become  faint.  In  such  a  case  it  will  be 
necessary  to  clear  away  any  coagula  which 
may  be  in  the  gut,  to  elevate  the  pelvis, 
and  introduce  some  ice  into  the  bowel. 
Should  this  not  stop  the  bleeding,  a  care- 
ful examination  should  be  made  with  a 
speculum,  and  the  bleeding  orifice  be 
looked  for  and  tied.  Sometimes  it  will  be 
difficult,  or  almost  impossible,  to  effect 
this  ;  and  then  the  rectum  must  be  care- 
fully plugged  by  portions  of  sponge  or 
lint,  to  which  a  thread  should  be  tied, 
that  the  compress  may  be  more  readily 
withdrawn  when  the  bleeding  has  ceased. 

It  may  here  be  stated,  that  the  risk  of 
severe  hemorrhage  after  the  mucous  mem- 
brane has  been  excised  may  be  in  a  great 
measure  obviated  by  the  surgeon  taking 
care  to  introduce,  through  the  edges  of 
each  incision,  one  or  more  fine  sutures 
before  the  patient  is  left. 

Another  mode  of  curing  prolapsus  con- 
sists in  the  application  of  the  ligature  to 
portions  of  the  prolapsed  membrane. 
This  plan  is  especially  adapted  to  those 
cases  where  there  is  great  laxity  of  the 
mucous  membrane,  and  where  the  sur- 
rounding integument  is  not  much  in- 
volved ;  also  to  those  cases  where  the 
prolapsus  is  associated  with  one  or  more 
hemorrhoidal  tumors.  This  operation 
was  originally  proposed  for  prolapsus  by 
the  late  Mr.  Copeland,  who  found  it  to 
answer  his  expectations  most  admirably. 
It  is  easily  done,  by  pinching  up,  with  a 
pair  of  forceps,  small  portions  of  the  dis- 
eased membrane,  applying  around  each  a 
tight  thread,  cutting  off  the  extremities, 
and  returning  the  parts  within  the 
sphincter.  If  there  are  distinct  hemor- 
rhoidal tumors  to  deal  with,  the  operation 
as  undertaken  for  them,  and  described  in 
another  place,  must  be  performed.  As 
the  prolapsus  is  in  a  great  measure  the 
result  of  the  hemorrhoids,  the  cure  of  the 
latter  will  be  followed  by  the  disappear- 
ance of  the  former. 

In  either  of  the  operations  just  de- 
scribed, however,  there  is  a  certain 
amount  of  danger,  and  they  compel  a 
close  confinement  to  bed  and  to  the  house 
for  a  week  or  two  ;  and  therefore,  if  there 
is  any  other  agent  by  which  the  prolap- 
sus may  be  remedied,  without  producing 


either  the  danger  to  life  or  the  confine- 
ment to  bed,  it  should  be  adopted.  The 
strong  nitric  acid,  which,  locally  applied 
to  some  forms  of  hemorrhoids,  is  found 
to  act  so  well,  has  lately  been  used  by  me 
in  some  severe  and  long-standing  cases  of 
prolapsus  with  considerable  success.  It 
is,  however,  only  in  certain  forms  of  the 
affection  that  the  remedy  will  act  bene- 
ficially. In  the  cases  of  prolapsus  of 
large  size  and  of  very  long  standing, 
where  the  mucous  membrane  has  become 
very  much  thickened,  and  changed  in  its 
structure  and  appearance,  the  acid  will 
do  little  or  no  good  ;  but  in  those  cases  of 
simple  prolapsus  of  the  bowel  where  there 
are  one  or  more  large  folds  of  mucous 
membrane,  and  where  the  tissue  is  ex- 
tremely vascular,  presenting  the  appear- 
ance of  smooth  velvet,  or  is  perhaps  super- 
ficially ulcerated  and  readily  bleeds,  the 
strong  nitric  acid,  applied  carefully  to  the 
whole  or  the  greater  portion  of  the  dis- 
eased membrane,  will  act  like  a  charm. 
It  should  be  used  in  the  same  manner 
and  with  the  same  precautions  as  when 
employed  in  instances  of  hemorrhoids. 
If  the  entire  surface  of  the  prolapsed 
membrane  be  touched  with  it,  one  appli- 
cation alone  will  suffice  to  get  rid  of  the 
disease  ;  but  it  is  better  to  apply  the  acid 
to  a  part  only,  and  thus  two  or  three 
operations  may  be  necessary.  This  rem- 
edy, when  carefully  used,  generally  causes 
less  pain  than  when  it  is  applied  to  hem- 
orrhoids ;  for  the  mucous  membrane, 
after  having  been  long  prolapsed,  gene- 
rally becomes  much  less  sensitive  than  it 
is  when  in  its  usual  condition. 

Cases  of  prolapsus  are  occasionally  met 
with  in  persons  of  very  advanced  age,  or 
who  are  suffering  from  some  internal  dis- 
order which  would  forbid  the  employment 
of  the  ligature.  Probably  there  is,  in 
conjunction  with  an  extensive  prolapse  of 
the  mucous  membrane,  a  very  weakened 
condition  of  the  sphincter,  and  an  abund- 
ance of  loose  and  thickened  integument 
around  the  anal  orifice  ;  consequently  the 
use  of  nitric  acid  alone  will  not  suffice  to 
remedy  the  disorder,  even  if  the  mucous 
membrane  be  not  much  altered  in  its 
character.  In  such  cases  I  combine  the 
use  of  the  nitric  acid  with  the  removal  of 
two,  three,  or  four  slips  of  the  thickened 
integument  from  around  the  margin  of 
the  anus.  The  acid  should  first  be 
thoroughly  applied  to  the  mucous  mem- 
brane on  one  or  more  occasions ;  and 
after  the  lapse  of  a  few  days  the  subse- 
quent part  of  the  treatment  should  be 
adopted  by  using  the  scissors  in  the  man- 
ner before  described.  Most  beneficial  re- 
sults will  follow  from  this  practice,  and  it 
may  be  undertaken  without  fear  of  danger 
in  cases  where  the  ligature  would  not  be 
justifiable. 
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Although  either  of  these  methods  of 
treatment  may  be  adopted  with  success,  I 
now  almost  invariably  remove  a  prolapsus 
in  the  adult  by  the  operation  with  tbe 
clamp  and  cautery,  as  in  instances  of 
hemorrhoids,  and  in  precisely  the  same 
manner.  If  the  tumor  be  small,  it  is  only 
necessary  to  remove  one  or  two  folds  of 
mucous  membrane ;  but  if,  as  in  some 
cases,  it  be  very  voluminous,  it  is  needful 
to  apply  the  clamp  to  several  portions  of 
the  protruded  membrane.  If  there  be 
great  laxity  of  the  anus  with  redundancy 
of  skin,  two  or  three  slips  of  the  latter 
should  be  removed  with  the  scissors,  as  in 
the  operation  of  Dupuytren.  I  find  this 
treatment  is  just  as  successful  as  when  it 
is  practised  for  the  removal  of  hemor- 
rhoids. 

In  those  cases  where  any  operative 
measure  is  not  advisable,  great  relief 
may  be  obtained  by  the  use  of  a  pessary 
or  spring  pad. 


Fistula  in  Ano. 

The  artificial  communication  between 
the  cavity  of  the  rectum  and  the  neigh- 
boring textures,  denominated  fistula  in 
auo,  constitutes  an  affection  of  very  great 
interest  and  importance,  as  there  is  a 
difference  of  opinion  regarding  the  exact 
pathology;  and  for  the  most  part  an  ope- 
ration more  or  less  severe  is  required  for 
the  cure  of  the  disease. 

Very  opposite  opinions  have  been  pro- 
pagated by  eminent  surgeons  regarding 
the  formation  of  fistula.  Thus,  it  has 
been  confidently  asserted  by  Sir  B.  Brodie, 
that  the  origin  of  the  disease  was  the  ex- 
istence of  an  ulcer  in  the  mucous  mem- 
brane, and  that  the  suppuration  in  the 
neighboring  textures  was  subsequent  to 
and  dependent  upon  this  ulceration.  On 
the  other  hand,  it  has  been  as  confidently 
stated  by  Mr.  Syme  that  the  first  step  in 
the  formation  of  this  disease  was  an  in- 
flammation and  suppuration  in  the  cellu- 
lar tissue  external  to  the  bowel,  and  that 
tiie  abscess  subsequently  opened  into  the 
gut,  and  thus  the  fistula  was  constituted. 
[The  editor  has  seen  one  case  in  a  female 
child  eight  months  old.  The  parents  did 
not  know  how  long  the  trouble  had  ex- 
isted, but  the  child,  which  had  been 
nursed  altogether,  had  shown  signs  of 
uneasiness  for  several  months.  I  could 
trace  no  cause  for  the  affection,  and  am 
inclined  to  think  it  was  congenital.] 

There  can  be  no  doubt  that  the  disease 
originates  in  both  ways.  We  are  ac- 
quainted with  the  fact  that  inflammation 
and  ulceration  of  the  mucous  coat  of  the 
rectum  occur  both,  spontaneously  and  as 
the  result  of  injury  produced  by  foreign 
bodies ;  ulceration  having  occurred,  some 


of  the  contents  of  the  rectum  escape  into 
the  surrounding  cellular  tissue,  and  excite 
suppuration. 

[The  late  Dr.  W.  E.  Horner,  Professor 
of  Anatomy  in  the  University  of  Penn- 
sylvania, used  to  describe  an  arrangement 
of  pouches  opening  upward,  in  the  mu- 
cous membrane  of  the  rectum,  by  which 
the  entanglement  of  seeds,  bits  of  bone, 
etc.,  contained  in  the  feces,  was  favored. 
His  account  may  be  found  in  his  Special 
Anatomy  and  Histology,  vol.  ii.,  p.  40  (cd. 
of  1851),  where  he  quotes  a  paper  on  fis- 
tula in  ano,  by  Kibes,  in  the  Mem.  de  la 
Soc.  d'Emulation,  1826.  He  says,  also, 
that  Glissou  and  liuysch  had  described 
them  as  valves,  and  that  Winslow  was 
acquainted  with  them.  The  latter  author 
(Douglas's  Transl.,  1743,  vol.  ii.,  p.  149) 
says,  "they  form  little  bags,  or  semilunar 
lacuna?."  Another  American  writer, 
Bushe  (Malformations,  Diseases,  and  In- 
juries of  the  liectum  and  Anus,  1837,  p. 
15),  speaks  of  these  pouches,  and  con- 
firms Winslow's  description.  They  are 
mentioned  also  in  the  treatises  of  Leidy 
and  S.  G.  Morton.  Hyrtl  (Handb.  der 
Topogr.  Anatomie,  1871,  Bd.  ii.,  p.  142) 
describes  them  quite  fully,  and  speaks  of 
their  agency  in  the  development  of  fis- 
tulas. 

Mr.  W.  T.  Clegg,  of  Liverpool,  says 
(Lancet,  Feb.  5,^1881),  that  Mr.  Bick- 
ersteth  has  for  four  years  been  describing 
these  anal  pouches,  which  "are  not  men- 
tioned in  any  of  the  books  he  has  con- 
sulted." 

It  is  certainly  strange  that  this  arrange- 
ment, so  clearly  pointed  out,  should  have 

Fie.  402. 


Section  of  rectum,  showing  the  rectal  pouches,  and 
a  fistula  -with  a  bougie  passed  through  it.  the  mucous 
membrane  dissected  off.  At  a  is  a  small  external 
pile,  cut  in  half.  St.  George's  Hospital  Museum,  ser. 
ix.,  No.  42  (Holmes,  Frincrand  Pract.  of  Surgery). 

been  passed  over  in  silence,  not  only  by 
many  anatomists,  but  by  late  writers  on 
rectal  surgery;  yet  it  is  undoubtedly  a 
frequent  cause  of  fistula.  In  fig.  402 
these  pouches  are  shown,  with  a  fistula, 
probably  formed  by  a  foreign  body  lodg- 
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ing  in  one  of  them.  Over  the  fistula  the 
mucous  membrane  has  been  removed, 
and  a  bougie  has  been  passed  through  the 
canal.] 

In  the  majority  of  cases  of  fistula  in 
ano,  the  first  step  in  the  formation  of  the 
disease  is  the  existence  of  an  abscess  in 
the  cellular  tissue  surrounding  the  bowel ; 
as  the  matter  increases,  the  various  text- 
ures are  involved,  the  cavity  of  the  bowel 
is  pressed  upon,  the  mucous  and  muscular 
coats  are  separated  to  a  greater  or  less 
extent,  and  at  last  the  former  membrane 
is  penetrated. 

It  has  been  asserted  that  the  correct 
appreciation  of  the  true  pathology  of  fis- 
tula is  of  little  consequence;  but  it  is 
almost  impossible  to  mention  a  surgical 
disease  where  it  is  more  needful  to  know 
the  steps  of  its  formation  ;  for  the  pre- 
vention of  the  malady,  which  must  ever 
be  looked  upon  as  of  more  importance 
than  its  cure,  depends  almost  entirely 
upon  our  knowledge  of  the  fact  that  in  a 
great  number  of  cases  suppuration  out- 
side the  bowel  is  the  cause,  and  not  the 
effect,  of  the  disease. 

"When  suppuration  has  taken  place  in 
the  areolar  tissue  around  the  rectum,  and 
the  matter  has  discharged  itself,  the 
cavity  of  the  abscess  commonly  does  not 
heal,  in  consequence  probably  of  the 
periodical  disturbance  to  which  it  is  ex- 
posed by  the  action  of  the  sphincter,  and 
thus  it  degenerates  into  a  fistula,  which, 
when  it  is  perfect,  communicates  at  one 
extremity  with  the  bowel,  and  at  the 
other  with  the  external  surface.  In  con- 
sequence of  the  tendency  in  matter  to 
spread  where  there  is  little  resistance,  or 
where  from  position  it  may  become  de- 
pendent, burrowing  takes  place  in  various 
directions  about  the  inferior  portion  of 
the  rectum,  and  several  openings  may 
form  near  the  anus.  In  a  great  number 
of  cases  only  one  external  opening  is  met 
with,  and  this  is  situated  generally  about 
half  an  inch  from  the  circumference  of 
the  anus.  In  the  other  cases  of  a  more 
severe  kind,  where  there  has  been  exten- 
sive burrowing  of  matter,  there  are  two 
or  three  openings  situated  at  a  greater 
distance  from  the  anus — as,  for  instance, 
over  the  ischium  or  in  the  perineum — and 
the  matter  may  even  extend  upwards, 
and  open  in  the  groin. 

The  external  opening  may  present  it- 
self as  a  simple  minute  puncture,  and 
when  situated  close  to  the  anus  may  be 
so  hidden  between  the  folds  of  the  integ- 
ument as  readily  to  escape  observation, 
unless  it  be  carefully  looked  for  ;  the  only 
thing  which  marks  its  presence  being  a 
slight  moisture  escaping  from  one  point 
when  pressure  is  made.  In  other  in- 
stances of  more  extensive  and  old-stand- 
ing disease,  the  opening  or  openings  pre- 


sent themselves  as  somewhat  prominent 
apertures,  not  unlike  those  seen  in  con- 
nection with  dead  bone,  and  surrounded 
by  more  or  less  erythema  of  the  skin,  so 
that  there  is  not  the  least  difficulty  in 
finding  them. 

Although  for  the  most  part  it  will  be 
found  that  the  external  opening  of  a  fis- 
tula is  by  the  side  of  and  some  little  dis- 
tance from  the  anus,  it  is  well  to  know 
the  fact  that  sometimes  it  is  so  close  to 
the  circumference  of  the  anus  that  it  is 
necessary  for  the  patient  to  protrude  the 
parts  well  before  this  aperture  can  be  dis- 
cerned. 

An  external  opening  does  not  always 
exist,  and  then  is  constituted  what  the 
older  surgeons  named  a  blind  or  incom- 
plete fistula.  This  form  of  the  disease  is 
somewhat  rare,  and  it  is  very  likely  to  be 
overlooked  or  misunderstood. 

The  internal  opening  of  a  fistula  nearly 
always  exists ;  and  indeed,  according  to 
that  view  which  looks  upon  the  forma- 
tion of  the  disease  by  preliminai-y  ulcer- 
ation of  the  mucous  membrane,  an  open- 
ing must  necessarily  obtain  ;  but  there  is 
no  doubt  that  there  are  cases  of  incom- 
plete fistula  where  there  is  no  opening 
into  the  bowel ;  an  examination  on  the 
living  body  alone  might  not  be  a  sufficient 
proof  of  this,  for  the  opening  may  exist, 
and  not  be  ascertained ;  but  no  such 
source  of  deception  can  occur  after  death. 
There  are  three  specimens  in  St.  George's 
Hospital  Museum,  as  well  as  two  prepa- 
rations in  the  Museum  of  St.  Bartholo- 
mew's Hospital,  which  show  this.  On 
careful  examination,  however,  it  will  be 
noticed  that  the  mucous  membrane  of  the 
rectum  at  the  spot  where  the  opening 
would  have  existed  is  very  much  thinned. 

Formerly  it  was  considered  that  the  in- 
ternal opening  was  situated  much  higher 
up  than  is  really  the  case.  Subsequent 
investigations,  however,  and  especially 
those  instituted  by  Sabatier,  Ribes,  and 
Yelpeau,  have  proved  that  in  the  larger 
number  of  instances  the  internal  opening 
is  situated  within  an  inch  or  an  inch  and 
a  half  from  the  anus.  In  more  rare  cases, 
however,  it  happens  that  the  internal 
opening  will  exist  as  high  up  as  three 
inches  from  the  anus.  It  is  rare  that 
more  than  one  inner  opening  exists  ;  and 
it  has  been  affirmed  by  a  recent  writer 
that  it  is  always  single  ;  but  this  is  an 
error,  as  cases  are  occasionally  met  with 
where  there  are  two  or  more  distinct  ap- 
ertures in  the  gut.  And  it  is  easy  to 
understand  how  this  occurs  ;  for  in  some 
of  the  more  severe  cases  of  abscess  near 
the  rectum  the  matter  extends  and  strips 
up  the  gut,  separating  it  from  the  cellular 
tissue  to  the  extent  of  three  or  four 
inches ;  and  it  is  but  likely  that  the  mu- 
cous membrane  should  become  thinned, 
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and  ultimately  perforated,  by  the  pressure 
of  the  matter  at  more  points  than  one. 

The  course  which  the  sinus  takes  dif- 
fers ;  it  may  be  simply  subcutaneous. 
Very  frequently  it  runs  through  the  fibres 
of  the  external  sphincter,  or  it  may  be 
found  to  traverse  the  substance  of  the 
levator  ani.  In  one  very  beautiful  prepa- 
ration in  St.  George's  Hospital  Museum 
the  fistulous  canal  is  shown  to  be  running 
closely  beneath  the  fibres  of  the  internal 
sphincter. 

Sometimes  the  result  of  extensive  sup- 
puration around  the  lower  part  of  the 
rectum  is  the  formation  of  a  double  fis- 
tula, either  complete  or  incomplete  ;  that 
is  to  say,  there  may  be  a  fistulous  tract 
on  either  side,  having  an  internal  as  well 
as  an  external  aperture  ;  or  a  sinus  may 
exist  on  either  side  of  the  bowel,  and  yet 
there  be  only  an  opening  into  the  latter 
on  one  aspect ;  or  there  are  two  sinuses, 
one  of  them  opening  both  into  the  bowel 
and  on  the  skin,  whilst  the  other  has  only 
an  internal  aperture.  There  is  occasion- 
ally also  a  curious  condition,  where  the 
fistulous  sinuses  surround  the  back  part 
of  the  rectum,  and  have  a  common  open- 
ing in  the  bowTel ;  this  form  of  the  disease 
has  been  not  inaptly  called  the  horseshoe 
fistula.  In  very  severe  cases  the  sinuses 
are  found  to  be  branching  out  across  the 
buttock  in  various  directions ;  this  state 
is  not  uncommonly  associated  with  strict- 
ure of  the  bowel  of  either  a  simple  or  ma- 
lignant character.  In  an  instance  which 
I  lately  saw  in  consultation  with  Mr. 
Holberton,  of  Hampton,  the  sinus  ex- 
tended so  far  down  as  the  lower  third  of 
the  thigh  posteriorly.  The  fistula  in  this 
case  was  the  result  of  stricture  one  inch 
from  the  anus.  [Occasionally  the  fistula 
runs  forwards,  so  as  even  to  involve  a 
portion  of  the  scrotum  ;  but  I  have  never 
seen  this  condition  except  where  the  pos- 
terior portion  of  the  perineum  was  also 
extensively  burrowed.] 

The  causes  which  produce  fistula  are 
various,  and,  understanding  its  patho- 
logy, we  must  look  to  those  circumstances 
which  are  liable  to  excite  inflammation 
and  suppuration  about  the  rectum.  In 
some  rare  cases  the  disease  is  of  a  trau- 
matic origin.  Thus  a  fish-bone  may  have 
adhered  to  the  mucous  membrane  of  the 
rectum,  and  produced  ulceration  and  sub- 
sequent abscess,  which  has  degenerated 
into  fistula ;  or  the  ulceration  may  have 
primarily  taken  place  in  the  mucous  mem- 
brane in  persons  who  have  suffered  from 
severe  dysentery.  [Seeds  sometimes  lodge 
in  the  pouch-like  folds  of  the  mucous 
membrane  of  the  rectum,  already  referred 
to  at  p.  643,  and  induce  great  irritation, 
ulcerating  their  way  into  the  areolar  tis- 
sue, and  causing  abscess,  but  not  neces- 
sarily fistula.]     In  the  greater  number  of 


cases,  however,  when  abscess  has  been 
the  primary  step,  Lhe  morbid  action  has 
been  idiopathic,  occurring  in  person 
have  been  out  of  health,  or  who  have  been 
ill  from  some  specific  disease.  Those  who 
have  lived  long  in  tropical  climati 
who  have  suffered  from  disease  of  the 
liver,  are  doubtless  more  liable  than  oth- 
ers to  get  fistula.     A  violenl   blow  u] 

the  perineum  or  ischio-rectal  region  will 
produce  abscess  which  will  terminate  in 
fistula.  I  have  recently  operated  upon  a 
very  healthy  young  man  where  the  dis- 
ease could  be  traced  to  this  source. 

When  an  inner  opening  exists  without 
any  external  aperture,  the  diagnosis  is 
somewhat  difficult.  The  patient  will  com- 
plain of  having  suffered  from  more  or  li  38 
pain  about  the  rectum  ;  this  bad  gradu- 
ally become  more  severe,  until  there  was 
perhaps  some  alleviation,  accompanied 
with  a  discharge  of  purulent  matter  from 
the  anus.  On  examination,  the  surgeon 
will  detect  a  distinct  and  circumscribed 
induration  by  the  side  of  the  anus,  very 
painful  to  the  touch  ;  and  on  pressing  the 
part  towards  the  anus  purulent  fluid  will 
be  observed  to  escape  in  considerable 
quantity.  And  when  the  integument  has 
become  thinned,  fluctuation  may  be  dis- 
covered ;  but  not  in  all  cases. 

It  should  not  be  taken  for  granted  that, 
because  a  sinus  exists  close  to  the  anus, 
it  must  be  connected  with  the  rectum ; 
for  abscess  and  fistulous  openings  may  ex- 
ist in  connection  with  disease  in  other 
parts.  Thus  sometimes  an  ordinary  pel- 
vic abscess  may  discharge  itself  close  to 
the  anal  aperture,  or  an  abscess  in  com- 
munication with  the  hip-joint  will  open 
into  the  ischio-rectal  fossa.  An  abundant 
discharge  from  a  cavity  connected  with 
the  prostate  gland  took  place  in  this  situ- 
ation in  a  recent  case  under  my  own  care. 
Necrosis  of  the  tuberosity  of  the  ischium 
or  of  the  extremity  of  the  sacrum  may 
exist,  and  the  aperture  in  connection  with 
the  disease  may  be  present  in  the  same 
situation. 

I  attended  an  elderly  gentleman  some  time 
since  who  had  suffered  for  several  years  from 
a  fistula.  Two  operations  had  been  performed 
upon  him  by  a  most  eminent  surgeon,  but 
the  fistula  remained  unhealed.  When  he 
came  under  my  observation,  a  most  careful 
examination  was  made  with  the  view  of  de- 
tecting the  cause  of  the  failure  of  these  ope- 
rations ;  and  by  passing  the  probe  up  to  the 
posterior  part  of  the  rectum,  a  portion  of  ne- 
crosed bone  was  felt.  The  fistula  was  freely 
incised,  and  a  small  piece  of  the  sacrum  was 
removed.  The  existence  of  this  disease  had 
been  overlooked,  and  hence  the  failure  of  the 
two  previous  operations,  which  had  been 
performed  as  for  an  ordinary  fistula  in  ano. 
I  may  mention  that  after  the  third  operation 
the  patient  perfectly  recovered. 
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In  order  to  bring  about  the  cure  of  a 
fistula  in  ano,  it  is  necessary  in  the  great 
majority  of  cases  to  perform  a  surgical 
operation,  which  fortunately,  from  the  at- 
tention devoted  to  this  disease  by  Pott 
and  others,  is  a  much  more  simple  busi- 
ness now  than  it  was  in  former  days,  and 
if  proper  judgment  be  used  in  selecting 
the  cases,  is  almost  always  attended  with 
success. 

Before,  however,  proceeding  to  consider 
more  especially  the  treatment  for  the  dis- 
ease when  the  fistulous  communication 
has  been  formed,  it  is  necessary  to  make 
some  observations  on  the  importance  of 
dealing  promptly  with  the  inflammatory 
and  suppurative  process  which  forms  the 
first  stage  of  the  affection.  When  a  pa- 
tient is  suffering  from  the  symptoms  of 
threatened  abscess  near  the  rectum,  he 
should  lie  in  the  recumbent  posture,  and 
the  bowels  should  be  thoroughly  evacu- 
ated by  a  dose  of  calomel,  followed  by 
castor-oil ;  hot  fomentations  and  poul- 
tices should  be  assiduously  employed,  and 
the  diet  must  be  sparing.  By  the  early 
adoption  of  these  measures  threatened 
abscess  will  be  arrested,  and  all  the  symp- 
toms subside.  If,  however,  there  be  good 
reason  to  believe  that  matter  has  already 
been  formed,  it  will  be  necessary,  in  or- 
der to  prevent  a  fistula,  to  make  a  free 
incision  into  the  centre  of  this  swelling 
with  a  narrow  sharp  bistoury.  In  some 
cases,  where  the  pus  is  deeply  seated,  the 
point  of  the  knife  must  be  passed  much 
further  than  would  at  first  appear  to  be 
necessary.  In  such  a  case  the  evacuation 
of  the  abscess  will  be  facilitated  by  the 
introduction  of  the  left  forefinger  into  the 
gut ;  by  its  assistance  the  swelling  may 
be  pushed  forwards  and  made  more  prom- 
inent. When  the  abscess  has  been  opened, 
it  will  be  prudent  to  insert  a  small  por- 
tion of  lint  into  the  aperture,  in  order  to 
prevent  its  closure.  The  part  should  then 
be  well  poulticed,  and  the  patient  should 
remain  quiet  during  a  few  days. 

In  many  cases,  where  the  inflammation 
of  the  cellular  tissue  has  not  existed  long, 
and  where  the  general  health  is  not  much 
at  fault,  an  abscess  close  to  the  rectum 
will  completely  heal  by  this  prompt  evac- 
uation of  its  contents,  and  thus  the  fis- 
tula will  be  prevented.  Hence  is  shown 
the  vast  importance  of  properly  under- 
standing the  pathology  of  this  disease, 
and  thereby  being  able  to  arrest  it  in  its 
first  stage. 

In  those  cases,  however,  where  there 
has  been  extensive  mischief,  and  the 
lower  part  of  the  rectum  has  been  much 
denuded,  or  where  the  general  health  has 
been  weakened  from  this  or  some  other 
cause,  even  this  prompt  surgical  treat- 
ment will  not  prevent  the  abscess  from 
degenerating  into  a  fistula  ;  and  in  other 


very  numerous  cases,  the  abscess  has 
been  allowed  to  burst,  and  the  fistulous 
communication  between  the  gut  and  the 
external  surface  has  been  formed. 

In  some  cases  where  the  sinus  is  short 
and  free  from  induration,  it  may  be  made 
to  heal  by  the  employment  of  irritating 
injections  thrown  into  the  canal.  Those 
which  are  likely  to  prove  of  most  service 
are  injections  composed  of  the  pure  tinc- 
ture of  cantharides,  or  of  the  tincture  of 
iodine  undiluted,  which  should  be  used 
daily.  Another  method  of  healing  these 
fistulse  consists  in  irritating  the  sinus  by 
passing  a  silver  probe  covered  at  its  ex- 
tremity with  i'used  nitrate  of  silver. 
Each  of  these  measures  is  occasionally 
successful,  especially  when,  at  the  same 
time,  the  general  system  is  improved  by 
medical  treatment  and  by  change  of  air. 
Therefore,  in  those  cases  where  there  is 
no  cause  for  hurry,  or  where  the  patient 
is  unwilling  to  undergo  an  operation, 
these  means  of  cure  should  be  tried  per- 
severingly,  and  both  patient  and  surgeon 
will  sometimes  be  rewarded  with  success. 

Fistula  in  ano  may  be  treated  success- 
fully by  ligature,  and  it  is  a  method  which 
has  of  late  years  been  warmly  recom- 
mended by  Mr.  Luke.  The  operation  is 
effected  by  passing  a  common  ligature,  by 
means  of  an  eyed  probe,  through  the  ex- 
ternal aperture  into  the  bowel ;  then 
adapting  the  two  ends  of  the  thread  to  a 
small  screw,  which  can  be  tightened  from 
time  to  time  as  the  ligature  is  cutting 
its  way  out  from  the  fistula.  The  pro- 
cess of  separation  is  generally  com- 
pleted in  a  week  or  ten  days ;  and  as  the 
ligature  ulcerates  away,  the  cavity  behind 
becomes  gradually  filled  up.  The  mode 
adopted  and  the  instruments  used  by  Mr. 
Luke  are  described  in  the  Lancet  for 
1845,  p.  221. 

[A  very  easy  method  of  introducing 
the  ligature  is  as  follows :  A  somewhat 
bulbous-ended  probe  is  passed  through 
the  fistula  mto  the  bowel,  and  the  surgeon 
then,  holding  the  probe  with  one  hand, 
carries  his  other  forefinger  into  the  bowel, 
carrying  the  middle  of  the  ligature  in  the 
cleft  of  the  nail ;  the  end  of  the  probe 
being  now  engaged  between  the  ligature 
and  the  finger,  the  latter  is  withdrawn, 
when  by  twisting  up  the  two  ends  of 
the  thread,  the  end  of  the  probe  will  be 
tightly  embraced,  and  can  be  drawn  out 
again,  bringing  the  double  thread  with  it. 

Now  by  tying  the  two  ends  through  the 
loop,  the  requisite  amount  of  pressure 
may  be  made,  and  changed  from  day  to 
day  until  the  tissues  are  cut  through. 
Or  by  attaching  an  elastic  cord  to  one  end 
of  the  thread,  drawing  it  through,  and 
tying  its  ends  tightly  together,  a  con- 
tinuous pressure  may  be  made  which  is 
very  effectual.      I  have   found   this  plan 
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an  admirable  one  in  a  large  number  of 
cases.] 

There  are  some  advantages  in  the  liga- 
ture. Thus,  it  may  be  employed  without 
fear  of  producing  hemorrhage  ;  and  there- 
fore in  those  rare  instances  where  the 
inner  opening  of  the  fistula  is  situated 
high  up,  and  where  serious  bleeding  may 
be  expected  to  arise  after  a  cutting  ope- 
ration, this  mode  of  treatment  should  be 
adopted.  Again  there  are  patients  every 
now  and  then  to  be  met  with  who  are  so 
nervous  about  a  cutting  operation,  that 
even  with  the  promise  of  chloroform  they 
will  not  submit  to  the  knife  ;  in  such  the 
treatment  by  ligature  can  be  advantage- 
ously substituted.  It  is  not  a  method 
adapted  to  cases  where  the  sinuses  are 
very  tortuous,  and  extend  in  various  di- 
rections ;  but  in  those  instances  where 
the  fistula  is  simple,  there  is  no  doubt 
that  the  application  of  the  ligature  will 
be  followed  by  success,  although  the  pro- 
cess is  a  somewhat  tedious  one,  and  some- 
times it  has  to  be  abandoned  in  con- 
sequence ot  the  pain  and  annoyance 
caused. 

In  by  far  the  majority  of  cases  of  fistula 
in  ano,  an  operation  by  the  knife — that 
commonly  denominated  the  operation  for 
fistula — is  needed,  if  a  satisfactory  and 
efficient  cure  be  looked  for.  This  consists 
in  the  division  of  the  structures  situated 
between  the  sinus  and  the  cavity  of  the 
intestine,  and,  in  fact,  the  laying  open  of 
-the  entire  fistula  from  one  orifice  to 
the  other.  This  proceeding  is  rendered 
necessary  in  many  cases  of  obstinate  sin- 
uses situated  in  other  parts  of  the  body  ; 
and  it  is  easy  to  understand  how  impera- 
tively it  is  called  for  when  a  sinus  impli- 
cates a  part  periodically  acted  upon  by  a 
powerful  sphincter  muscle,  whose  con- 
tractions alone  will  suffice  to  prevent  the 
healing  of  the  fistula,  even  were  there  no 
other  causes  at  work  to  impede  this  pro- 
cess. The  object,  therefore,  of  the  sur- 
geon in  performing  the  operation  is  not 
only  to  lay  the  sinus  open,  and  thus  place 
it  in  a  more  favorable  condition  to  heal, 
but  by  dividing  the  sphincter  muscle  to 
paralyze  its  action  for  a  time,  and  thus 
to  keep  the  wound  at  rest — a  proceeding 
found  to  be  essential  for  a  cure,  not  only 
here,  but  in  the  treatment  of  wounds, 
sores,  or  injuries  in  other  parts  of  the 
body. 

The  operation,  as  performed  now,  is, 
in  the  majority  of  cases,  a  simple  one, 
compared  with  the  same  before,  or  even 
after,  the  days  of  Pott,  whose  writings 
tended  so  powerfully  to  diffuse  correct 
views  regarding  the  pathology  and  treat- 
ment of  fistula  in  ano.  Instead  of  ex- 
cising the  fistulous  tract,  or  even  of 
making  very  free  incisions  high  up  in  the 
gut,  the  surgeon  only  finds  it  needful  to 


divide  those  structures  which  arc  limi led 
by  the  two  orifices  of  the  sinus  ;  and  it 
is  now  pretty  clearly  ascertained  that  in 
the  majority  of  instances  of  the  disorder, 
the  inner  opening  is  met  with  at  a  point 
not  higher  than  an  inch,  or  little  more, 
from  the  anus  ;  and  it  is  not  necessary  to 
carry  the  incision  higher  into  the  rectum, 
even  though  the  sinus  may  extend  for 
some  distance  by  the  side  of  the  bowel 
above  the  opening. 

The  operation  is  performed  in  the  fol- 
lowing simple  manner : — 

The  patient,  who  has  had  the  bowels 
well  cleared  out  previously  both  by  castor- 
oil  and  by  an  enema,  and  who  has  been 
rendered  insensible  by  chloroform  [or 
ether],  lies  upon  his  side;  an  assistant 
separates  the  buttocks.  [The  best  posi- 
tion for  the  patient  is  on  the  left  side, 
with  the  right  leg  drawn  up.]  The  ope- 
rator introduces  his  left  forefinger,  well 
oiled,  into  the  rectum,  and  then  passes  a 
curved,  narrow-bladed  bistoury  with  a 
blunt  point  through  the  external  opening, 
and  carries  it  along  the  sinus  until  the 
point  is  made  to  enter  the  bowel  through 
the  internal  opening  and  to  come  in  con- 
tact with  the  lorefinger,  the  bulb  of  which 
is  turned  towards  the  orifice  of  the  sinus. 
This  being  effected,  the  surgeon,  by  a  kind 
of  sawing  motion  with  the  hand  holding 
the  knife,  and  assisted  by  the  left  fore- 
finger, pushing  the  instrument  down- 
wards, divides  the  whole  of  the  structures 
between  the  sinus  and  the  anus,  bringing 
out  both  knife  and  forefinger  together. 
In  those  cases  where  the  sinus  is  single, 
this  one  incision  is  alone  necessary ;  but 
where  there  are  one  or  more  tracks  branch- 
ing off,  the  bistoury  must  be  carried  along 
them,  so  that  the  undermined  integu- 
ment may  be  fully  opened  and  the  wound 
made  one. 

If  it  has  been  ascertained  that  an  in- 
ternal opening  does  not  exist,  the  knife 
[or  a  grooved  director]  must  be  forced 
through  the  mucous  membrane  into  the 
cavity  of  the  bowel  at  that  spot  where 
the  tissue  is  found  to  be  thinnest,  and  the 
operation  should  be  then  completed.  It 
is  not  necessary  to  carry  the  knife  to  the 
very  extremity  of  the  sinus,  if  this  ex- 
tends to  a  considerable  length,  whether 
there,  be  an  inner  aperture  of  the  fistula 
or  not. 

After  the  operation  is  completed,  a 
small  strip  of  oiled  lint  should  be  placed 
lightly  between  the  edges  of  the  wound, 
but  there  should  be  no  plugging  or  thrust- 
ing in  of  large  pieces  ;  a  pad  and  bandage 
may  then  be  lightly  yet  firmly  placed  over 
the  parts ;  the  patient  should  be  kept 
quiet  in  bed,  and  should  have  a  dose  of 
chalk-mixture  and  laudanum,  in  order 
that  the  bowels  maybe  confined  ;  his  diet 
should  be  such  as  not  to  cause  much  fecal 
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accumulation.  At  the  end  of  three  days 
a  dose  of  castor-oil  should  he  given  ;  and 
after  the  bowels  are  evacuated,  the  wound 
should  be  cleansed  and  dressed  again.  A 
small  portion  of  lint  should  be  introduced 
from  day  to  day  within  the  edges  of  the 
wound  ;  and  if  it  look  flabby,  a  solution 
of  sulphate  of  zinc  or  of  copper  may  be 
employed  by  means  of  the  lint.  In  the 
majority  of  cases,  if  there  be  nothing  ad- 
verse, the  wound  made  in  the  operation 
will  heal  up  soundly  in  two  or  three  weeks. 
In  some  cases,  however,  without  any  ap- 
preciable cause,  the  healing  process  will 
be  retarded ;  a  useful  remedy  in  such  a 
case  is  the  confection  of  black  pepper,  in 
drachm  doses,  every  night  ;  or  it  may  be 
needful  to  send  the  patient  away  for  a 
change  of  air,  when  the  wound,  which 
has  hitherto  become  stationary,  will  often 
commence  healing  again  rapidly. 

[The  following  operation,  a  sort  of  com- 
promise between  ligation  and  cutting,  has 
recently  been  proposed  by  Reeves,  who 
calls  it,  not  very  appropriately,  "  imme- 
diate ligation": — 

"  It  consisted  in  passing  a  strong  and  well- 
waxed  silk  ligature  along  the  track  of  the 
fistula  into  the  bowel.  An  ordinary  surgical 
probe,  with  an  eye  at  its  end,  carried  this 
thread  into  the  rectum.  My  bivalve  expand- 
ing speculum  was  previously  introduced,  and 
by  its  use  there  was  no  difficulty  in  seeing 
and  seizing  the  ligature  and  bringing  it  out 
through  the  anus.  The  probe  was  then  with- 
drawn, and  the  ends  of  the  silk  were  wo'und 
round  two  strong  pieces  of  wood,  which  were 
held  between  the  fingers  of  each  hand.  An 
assistant  passed  a- finger  on  either  side  of  the 
track  of  the  fistula,  to  steady  the  tissues,  and 
to  resist  the  traction  which  was  put  on  the 
silk  thread.  The  two  pieces  of  wood  were 
then  drawn  towards  me  with  a  rapid  sawing 
motion,  and  the  fistula  was  quickly  divided 
with  the  loss  of  scarcely  any  blood.  Some 
oiled  lint  and  a  pad  and  bandage  were  applied 
in  the  usual  way,  and  the  wound  healed 
well.  No  ansesthetic  was  administered,  and 
although  the  patient  did  not  relish  the  ope- 
ration, still  it  was  quite  bearable,  and  what 
she  felt  most  was  a  burning  sensation,  due, 
doubtless,  to  the  friction  of  the  silk."] 

Before  undertaking  the  operation  for 
fistula,  the  surgeon  should  take  especial 
care  to  examine  the  patient,  not  only  lo- 
cally, but  as  to  the  general  state  of  health  ; 
for  this  disease  is  not  unfrequently  com- 
plicated with  other  morbid  states,  which 
may  either  render  any  cutting  operation 
unadvisable,  or  may  induce  delay  in  order 
that  some  preparatory  measures  may  be 
adopted.  Thus  it  is  well  known  that 
fistula  in  ano  is  not  unfrequently  asso- 
ciated with  pulmonary  disease ;  and  if 
this  be  found  to  exist  it  certaiuly  would 
not  be  prudent  to  perform  the  operation, 
unless  the  suffering;  from  the  local  affec- 


tion should  be  very  great,  and  the  mis- 
chief in  the  chest  be  very  slight.  If  the 
fistula  be  cut  when  the  patient  is  suffering 
from  phthisis  puhnonalis,  the  wound,  in 
the  majority  of  cases,  will  not  heal  up, 
even  though  life  may  be  spared  for  a  con- 
siderable time. 

There  are  other  cases  also  where  fistula 
is  met  with  in  persons  who  have  had  their 
health  broken  down  by  a  long  residence 
in  hot  countries,  and  have  suffered  from 
dysentery  and  disease  of  the  liver  ;  or 
cases  are  seen  where  either  the  liver  or 
kidneys  have  become  structurally  altered 
by  free  indulgence  in  ardent  spirits.  An 
operation  in  such  instances  is  generally 
to  be  avoided,  unless  there  be  some  urgent 
reason  for  its  adoption.  [The  ligature 
may,  however,  be  generally  used  with  per- 
fect safety  in  any  case.] 

When  a  fistula  is  connected  with  a  stric- 
ture of  the  rectum,  a  careful  considera- 
tion of  the  case  is  required.  If  the  ob- 
struction be  of  a  malignant  nature,  of 
course  any  operation  is  not  to  be  thought 
of.  It  may,  however,  be  somewhat  dif- 
ficult to  ascertain  at  the  early  stage  of 
the  affection  whether  the  stricture  be  of  a 
malignant  character  or  otherwise,  and 
the  fistula  in  connection  with  it  may  have 
been  divided.  In  this  case,  either  this 
wound  will  not  heal,  or  its  cicatrix  will 
put  on  a  scirrhous  character. 

I  was  called  to  see  a  middle-aged  woman, 
who  had  been  operated  upon  on  two  occasions 
for  fistula,  unsuccessfully,  by  a  surgeon  of 
large  experience.  On  examination,  I  found 
that  the  wound  had  only  partly  healed,  and 
had  taken  on  a  scirrhous  character.  On  ex- 
amining the  rectum,  I  found  that  there  was  a 
firm  indurated  stricture,  about  an  inch  up, 
and  there  was  much  hardness  about  the  parts 
altogether.  I  gave  an  opinion  at  the  time 
that  it  was  a  question  whether  the  disease 
was  not  of  a  malignant  character,  although 
the  features  were  not  decided.  At  any  rate, 
the  ill  success  attending  the  operation  for  the 
fistula  was  due  to  the  existence  of  the  dis- 
ease, which  perhaps  at  the  time  was  over- 
looked. I  ascertained  from  a  medical  friend 
that  this  woman  died  six  months  afterwards, 
and  that  the  disease  had  manifested  itself  as 
cancer. 

If  a  fistula  be  complicated  by  a  simple 
stricture  of  the  rectum,  and  this  latter  be 
overlooked,  the  operation  will  in  all  prob- 
ability fail.  When  the  stricture  is  recog- 
nized, preliminary  treatment  is  to  be 
employed  before  the  knife  is  used.  The 
contracted  part  should  be  dilated  by  the 
bougie,  and  subsequently  the  sinus  is  to 
be  laid  open  ;  during  the  after  treatment, 
too,  this  use  of  the  bougie  must  be  strictly 
adhered  to,  otherwise  contraction  will 
recur,  and  the  sinus  will  not  close.  When 
the  inner  opening  of  the  fistula  is  situated 
above  the   stricture,  this  latter  may  be 
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divided  at  the  same  time  that  the  sinus 
is  laid  open  ;  but  it  is  better  even  in  such 
a  case  to  employ  the  bougie  prior  to  the 
operation,  if  there  be  not  any  decided  ob- 
jection to  this  proceeding. 

Every  now  and  then  a  weakness  or  en- 
tire loss  of  power  of  the  sphincter  occurs 
after  its  division,  more  especially  in  those 
instances  where  two  or  three  operations 
have  been  rendered  necessary.  In  three 
instances  which  have  lately  presented 
themselves  to  my  notice  the  operation 
had  been  repeated  thrice  in  two  of  the 
patients,  and  twice  in  the  other.  In  two 
out  of  the  three  the  loss  of  power  was 
complete  ;  when  it  is  but  partial,  recovery 
may  take  place  after  the  parts  are  thor- 
oughly and  soundly  cicatrized. 

In  some  rare  cases  there  will  be  an 
external  opening  on  either  side  of  the 
rectum,  with  only  one  inner  aperture.  It 
then  becomes  a  question  as  to  what  should 
be  done.  The  operation  performed  on 
that  side  where  the  inner  opening  exists, 
together  with  slightly  enlarging  the 
mouth  of  the  sinus  on  the  other,  will 
sometimes  suffice ;  but  if  this  is  found  to 
be  ineffectual,  both  the  fistulous  tracks 
must  be  freely  incised.  The  objection  to 
this  double  operation  consists  in  the  cir- 
cumstance that  loss  of  power  over  the 
sphincter  may  ensue.  When  there  is  a 
complete  fistula  on  both  sides,  a  double 
operation  must  be  performed,  and  it 
should  be  effected  on  one  occasion. 

[Here  the  treatment  by  ligature  will  be 
especially  applicable,  both  sinuses  being 
included,  each  in  a  separate  loop. 

Scraping  away  the  walls  of  the  fistula 
with  an  instrument  resembling  a  very 
small  spoon,  with  serrated  edges,  lias 
been  sometimes  done  ;  but  seems  to  pre- 
sent no  advantages  over  the  other  methods 
of  treatment  already  detailed.] 


Ulcer  of  the  Kectum  and  Anus. 

The  lower  part  of  the  rectum  and  the 
immediate  circumference  of  the  anal  ori- 
fice are  subject  to  ulcerations,  which  are 
peculiarly  interesting  and  important,  in- 
asmuch as  their  existence  is  attended 
with  some  striking  phenomena  ;  they  are 
productive  of  an  excessive  amount  of 
suffering,  and  when  carefully  and  judi- 
ciously treated  are  easily  remedied.  The 
various  breaches  of  surface  which  are 
found  involving  either  the  mucous  mem- 
brane or  the  skin  itself  at  the  extremity 
of  the  rectum,  although  differing  in  re- 
gard to  situation  and  size,  have  this  one 
common  feature,  viz.,  acute  sensibility. 
There  are,  perhaps,  few  instances  of  mor- 
bid action  so  limited,  producing  such  ex- 
treme distress  and  discomfort,  as  painful 
ulcer  of  the  rectum.  The  reason  is  obvi- 
vol.  II. — 42 


ous— it  is  the  periodical  action  of  the 
sphincter  which  causes  this  «v<itit  sensU 
bility,  independent  of  the  usual  amount 
of  pain  experienced  from  the  presence  of 
ulcerations  existing  at  the.  outlets  of  the 
cavities  of  the  body,  as  for  instance  the. 
lips  and  urethra. 

The  simplest  form  in  which  these  ulcer- 
ations are  met  with  is  that  where  there  is 
a  breach  of  surface  at  one  or  more  points 
around  the  anus,  not  extending  within 
the  orifice  ;  in  such  a  case  the  entire  ex- 
tent of  the  mischief  may  be  readily  de- 
tected, if  the  patient  be  told  to  extrude 
the  parts.  On  introducing  the  finger  into 
the  rectum,  the  mucous  membrane  is  felt 
to  be  quite  healthy;  the  patient  complains 
of  a  smarting  as  the  motions  are  passed, 
and  the  uneasy  sensation  or  pain  remains 
only  for  a  few  minutes,  then  goes  off  en- 
tirely: it  is  necessary  to  attend  to  this 
point  very  carefully  in  the  examination  of 
such  a  case,  for  only  by  this  means  shall 
we  be  able  to  determine  between  this  and 
the  ulcer  Avhich  is  seated  within  the 
sphincter. 

These  ulcerations  are  for  the  most  part 
observed  in  persons  who  are  not  attentive 
to  cleanliness,  and  more  especially  in  the 
lower  order  of  prostitutes,  who  have  suf- 
fered from  vaginal  discharges ;  in  all 
probability  the  mere  mechanical  con- 
tact of  the  gonorrhoeal  matter  with  the 
sensitive  skin  around  the  anus,  and  its 
retention  there,  are  quite  sufficient  to 
produce  the  mischief. 

The  treatment  necessary  in  such  cases 
is,  first,  strict  attention  to  cleanliness ; 
the  patient  should  be  desired  to  apply 
warm  water  to  the  parts  two  or  three 
times  a  day  thoroughly,  by  means  of  a 
sponge.  The  solid  nitrate  of  silver  should 
be  used  once  or  twice  to  the  ulcerated 
surfaces,  and  subsequently  the  application 
of  the  red  precipitate  ointment  or  of  the 
lotio  nigra  will  bring  about  a  speedy  cure. 
It  will  be  necessary  to  attend  to  the  state 
of  the  bowels ;  and  the  surgeon  should 
not  forget  to  inquire  if  there  be  any  va- 
ginal discharge  ;  and  should  there  be 
any,  to  put  a  stop  to  it  by  suitable  injec- 
tions. 

The  variety  of  ulcer  next  to  be  consid- 
ered, and  that  which  is  more  frequently 
seen  by  the  surgeon,  in  consequence  of 
the  greater  distress  which  accompanies 
it,  is  "that  where  the  ulceration  is  situated 
partly  without  the  anus  and  partly  within 
the  rectum.  The  existence  of  this  form 
of  ulcer  is  not  unfrequently  overlooked, 
because,  although  the  symptoms  are  pe- 
culiar and  striking,  the  pathological 
change  causing  them  is  not  readily  de- 
tected, unless  by  one  accustomed  to  look 
for  it.  The  patient  who  is  suffering  from 
this  form  of  the  affection  will  complain  of 
having  what  he  terms  the  piles  ;  on  ques- 
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tioning  him  closely,  it  will  be  ascertained 
that  there  is  not  any  protrusion,  but  that 
he  feels  more  or  less  acute  pain  in  passing 
the  contents  of  the  bowels.  This  pain, 
instead  of  diminishing,  increases  in  sever- 
ity after  the  act,  and  lasts  for  a  consider- 
able time,  varying  from  a  quarter  of  an 
hour  to  four  or  five  hours  ;  it  then  ceases, 
and  there  is  no  suffering  until  the  bowels 
are  again  moved,  when  a  repetition  oc- 
curs ;  and  as  time  goes  on  the  symptoms 
become  more  severe.  There  is  also  in 
some  cases  a  discharge  of  blood,  and  in  all 
a  more  or  less  purulent  discharge.  On  ex- 
amination there  will  be  nothing  visible 
externally,  with  the  exception,  perhaps, 
of  a  small  excrescence  or  pile  about  the 
size  of  a  currant ;  this  is  found  in  a  large 
proportion  of  cases  of  ulcer  of  the  anus 
and  rectum,  and  is  a  sign  of  great  impor- 
tance. On  requesting  the  patient  to  pro- 
trude the  parts  as  much  as  possible,  and 
separating  the  sides  of  the  anus  very  care- 
fully, the  ulcer  will  be  seen  situated  at  the 
base  of  the  little  tumor,  which  in  nine 
cases  out  of  ten  is  at  the  posterior  border 
of  the  anus.  In  one  case  the  ulcer  may 
be  only  the  eighth  of  an  inch  in  length, 
and  its  extent  may  be  defined  by  the  eye 
alone;  in  another  instance  it  may  be  more 
than  half  an  inch  in  length,  and,  extend- 
ing beyond  the  verge  of  the  anus,  impli- 
cate the  mucous  membrane  of  the  rectum 
itself.  When  this  is  the  case,  the  limit  of 
the  ulcer  cannot  be  seen,  but  it  is  neces- 
sary to  introduce  the  finger  into  the  rec- 
tum, when  the  peculiar  and  roughened 
sensation  caused  by  the  breach  of  surface 
is  readily  detected  by  a  practised  hand. 
This  introduction  of  the  finger  is  accom- 
panied generally  with  excessive  pain.  The 
ulcer  may  be  either  round  or  oval.  In  one 
case  lately  under  my  care  there  was  a  pe- 
culiarity regarding  this ;  for  instead  of 
there  being  only  one  external  excrescence 
posteriorly,  two  existed,  a  little  apart 
from  one  another,  and  an  ulcer  of  consid- 
erable size  extended  from  the  base  of 
either  of  these  tumors  to  within  the 
■sphincter,  narrowing  as  it  encroached 
upon  the  cavity  of  the  gut,  thus  forming 
a  complete  triangle,  with  its  base  towards 
the  tumors.  Instead  of  being  so  large  as 
this — which  is  rare — the  ulcer  may  not 
be  bigger  than  a  large  pin's-head  or  a 
small  split-pea  :  its  surface  is  either 
smooth,  the  mucous  membrane,  when  the 
very  verge  of  the  anus  is  the  seat,  being 
simply  denuded,  or  it  is  somewhat  rough 
and  excavated  when  the  integument  is 
more  implicated,  and  the  appearance  of 
the  ulcer  presents  a  healthy  red  or  ashy- 
gray  color.  In  some  cases  there  are  two 
ulcers,  separated  more  or  less  by  a  raised 
process  of  integument,  so  as  to  become 
nearly  distinct. 

It  is  extremely  important  to  employ  the 


greatest  care  in  the  investigation  of  these 
cases  ;  for  a  small  ulcer  may  be  easily  over- 
looked, in  consequence  of  the  rugse  around 
the  anus  enveloping  the  part  and  hiding 
it  from  sight;  It  is  well,  therefore,  when 
this  disease  is  suspected,  to  have  a  good 
light,  and  to  take  care  that  the  examina- 
tion be  not  made  until  the  bowels  have 
been  well  evacuated  and  the  parts  well 
cleansed.  With  regard  to  the  pathology 
of  this  affection,  it  is  difficult  to  come  to 
any  correct  conclusion.  In  all  probabil- 
ity some  breach  of  surface,  at  first  slight, 
is  produced  by  violent  straining ;  and  from 
the  periodical  movement  of  the  part,  and 
want  of  cleanliness  and  attention  to  the 
bowels,  the  ulceration  increases,  and  as- 
sumes the  definite  form  in  which  it  is 
presented  to  our  notice  ;  in  other  cases 
probably  the  commencement  of  the  dis- 
ease consists  in  circumscribed  inflamma- 
tion and  abscess  ending  in  ulceration, 
which  is  limited  to  the  mucous  membrane 
or  skin  respectively.  In  most  cases  the 
sphincter  is  found  to  act  very  strongly,  so 
that  considerable  opposition  is  made  to 
the  entrance  of  the  finger  when  it  is  intro- 
duced for  the  purpose  of  examination. 
This  spasmodic  condition  of  the  sphincter 
ani  is  supposed  by  some  writers,  as  Mr. 
Copeland  and  Mr.  Syme,  to  constitute  a 
peculiar  affection ;  but  it  is  doubtful 
whether  the  effect  in  question  is  not  rather 
one  of  the  prominent  symptoms  of  an  ul- 
cer at  the  orifice  of  the  anus.  There  is 
good  reason  to  believe  that,  in  all  or  most 
of  these  cases  of  spasmodic  constriction 
of  the  anus,  a  diligent  search  would  bring 
to  light  some  slight  ulceration  or  excoria- 
tion, on  which  the  symptoms  depend. 
One  of  the  most  recent  authors  of  repute, 
Mr.  Quain,  holds  the  view  that  the  sphinc- 
ter is  but  secondarily  or  sympathetically 
affected,  and  that  the  painful  spasm  is 
not  a  disease  in  itself. 

I  think,  perhaps,  that  I  have  more  fre- 
quently met  with  this  affection  in  women 
than  in  men  ;  and  most  certainly  they  are 
more  liable  to  other  morbid  conditions 
which  produce  much  the  same  kind  of 
symptoms  as  those  afforded  by  the  painful 
ulcer.  Amongst  these  I  may  mention  the 
displacement  of  the  womb,  which  press- 
ing upon  the  rectum  gives  rise  to  a  diffi- 
culty and  pain  in  defecation ;  that  pain- 
ful condition  of  the  coccyx  which  is  the 
result  of  an  injury,  produces  also  very 
similar  symptoms.  I  saw  recently  a  very 
marked  case  of  this  kind,  where  an 
eminent  physician-accoucheur  considered 
that  an  uicer  of  the  rectum  existed, 
whereas,  on  examination,  no  such  lesion 
was  found,  and  appropriate  remedies  ap- 
plied over  the  cocc}rx  soon  brought  about 
a  removal  of  the  symptoms  complained  of. 

The  treatment  of  this  affection  consists 
either  in  the  employment  of  local  agents, 
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or  in  the  use  of  the  bistoury.  In  those 
cases  where  the  ulceration  is  only  of  slight 
extent,  is  not  carried  far  within  the 
sphincter  ani,  may  be  comprehended  by 
the  naked  eye,  and  the  symptoms  have 
not  long  existed,  a  cure  may  be  brought 
about  by  careful  attention  to  the  bowels, 
by  the  employment  of  rigid  cleanliness, 
and  by  an  occasional  application  to  the 
ulcerated  spot  of  the  solid  nitrate  of  silver 
or  sulphate  of  copper.  After  the  sore 
has  been  touched  once  or  twice,  the  effect 
will  be,  in  those  cases  which  are  benefited 
by  this  treatment,  a  considerable  mitiga- 
tion of  the  severe  pain  which  has  trou- 
bled the  patient  when  at  the  closet  and 
afterwards  ;  and  the  sore,  instead  of  pre- 
senting the  grayish  appearance  which  is 
usually  observed,  puts  on  healthy  granu- 
lations, and  slowly  contracts  in  size.  In 
order  to  assist  this  process,  a  lotion  of 
sulphate  of  copper  or  sulphate  of  zinc, 
one  grain  to  an  ounce  of  water,  should  be 
applied  two  or  three  times  a  day  ;  or  if 
these  do  not  succeed,  the  ordinary  black 
wash  may  be  used  with  benefit.  The 
daily  introduction  of  a  full-sized  bougie, 
made  of  wax  or  of  yellow  soap,  will 
sometimes  act  beneficially,  by  distending 
the  sphincter,  and  producing  such  an 
amount  of  irritation  as  will  set  up  a  heal- 
ing process  in  the  sore. 

In  the  more  severe  cases,  however,  this 
local  treatment  will  fail  to  produce  a 
cure  ;  and  there  are  some  persons  who 
have  been  brought  to  sucli  a  state  of  suf- 
fering, local  and  general,  that  it  will  be 
unwise  to  trust  to  measures  which  either 
may  not  succeed,  or  which  may  be  slow 
in  giving  relief.  A  modification  of  the 
operation  which  was  originated  by  the 
French  surgeon  Boyer,  and  which  con- 
sisted in  the  division  of  the  sphincter  and 
the  tissues  around,  is  now  generally  un- 
dertaken by  the  best  surgeons,  and  is 
found  to  be  successful  in  remedying  this 
affection.  The  French  surgeon  and  those 
who  had  adopted  his  operation  were  in- 
duced to  make  a  complete  division  of  the 
sphiucter  ani,  under  the  impression  that 
the  muscular  constriction  was  the  cause 
of  the  ulcer,  and  that  the  pathological 
effect  could  not  be  removed  unless  the 
action  of  these  fibres  was  temporarily  de- 
stroyed. This  severe  operation  doubtless 
succeeded  in  bringing  about  a  cui*e  ;  but 
it  was  reserved  for  the  late  Mr.  Copeland  I 
to  show  that  it  is  only  necessary  to  make  j 
a  fair  incision  through  the  ulcer  or  fissure 
itself  without  cutting  the  sphincter.  Sir 
B.  Brodie,  Mr.  Syme,  and  Mr.  Quain 
have  also  advocated  in  their  writings  this 
limited  operation  ;  and  it  is  now  almost 
universally  acknowledged,  that  if  the 
ulcer  be  fairly  divided  in  its  long  axis,  the 
same  relief  is  produced  as  though  the 
sphincter  was  divided,  and  the  operation 


itself  is  much  less  severe  and  painful 
The  relief  which  is  given  to  the  patient 
is  mosl  remarkable.  In  a  few  hours  Lhe 
aspect  <if  suffering,  which  is  so  will 
marked  in  mosl  of  these  cases,  is  almo  I 
entirety  removed  ;  and  even  on  the  first 
evacuation  of  the  bowels  nil,  r  the  opera- 
tion, the  patient  feels  scarcely  any  pain 
beyond  thai  produced  by  the  raw  Burface 
of  the  wound. 

The  operation  itself  is  simple  and  easy 
of  execution.  The  bowels  having  bi  i  a 
well  cleared  out  previously  h>  a  do  e  oi 
castor-oil  or  an  injection,  tin  surgeon 
should  then  take 'a  straight  narrow- 
bladed,  probe-pointed  knife,  and  having 
passed  his  left  forefinger  into  the  rectum 
beyond  the  extremity  of  the  nidi-.  he 
should  introduce  the  point  of  the  knife 
very  carefully,  and  commencing  his  inci- 
sion above  the  ulcer,  carry  the  cutting 
edge  fairly  and  quickly  through  the 
centre  of  the  sore  or  fissure.  It  is  abso- 
lutely necessary  to  include  the  whole 
length  of  the  sore,  and  not  to  cut  to  one 
side  ;  and  therefore  it  is  well  that  an  as- 
sistant should  open  the  orifice  of  the  anus 
as  far  as  possible,  in  order  that  a  good 
view  of  the  greater  part  [the  whole]  of 
the  ulcer  should  be  obtained  by  the  ope- 
rator. There  is  very  frequently  a  small 
external  pile  or  thickened  fold  of  integu- 
ment at  the  base  of  the  sore  ;  this  should 
also  be  removed,  as  well  as  any  other 
pendulous  flaps  of  skin  which  ma}'  en- 
circle the  anus.  [Or  an  internal  pile  or 
polypoid  growth  may  hang  down  over  the 
sore,  and  should  be  tied  at  its  base.] 
Scarcely  any  dressing  is  required  after 
this  operation  ;  a  small  strip  of  lint 
dipped  in  oil  may  be  introduced,  and  kept 
in  for  a  da}^  or  two,  but  it  is  not  neces- 
sary. It  is  as  well  to  give  an  opiate  after 
the  operation  :  in  the  first  place,  to  lessen 
pain,  and  secondly,  to  prevent  the  action 
of  the  bowels,  which  should  not  be  al- 
lowed for  two  days  or  more  ;  and  then 
this  action  should  be  produced  artificially 
by  a  dose  of  castor-oil.  The  wound 
should  be  daily  dressed  with  a  dossil  of 
lint  dipped  in  a  weak  solution  of  sulphate 
of  zinc  and  water.  This  dressing  is  not 
absolutely  necessary  ;  but  there  are  some 
cases  in  which  the  wound  becomes  slug- 
gish, and  then  a  slight  stimulation  is  de- 
sirable. The  use  of  the  confectio  piperis 
nigri  will  assist  the  healing  of  the  wound 
after  this  operation,  as  after  that  for 
rectal  fistula. 

Certain  precautions  and  modifications 
with  reference  to  this  operation  have 
been  suggested  by  surgical  authors  :  thus 
Sir  B.  Brodie  has  cautioned  surgeons  not 
to  make  the  incision  towards  the  vagina 
in  the  case  of  a  female,  for  fear  of  the  oc- 
currence of  loss  of  power  over  the  sphinc- 
ter vaginEe ;  others  have   suggested  that 
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the  incision  should  he  made  on  either  side 
of  the  anus,  in  order  that  the  sphincter 
muscle  should  be  effectually  divided  :  but 
now  that  it  is  not  found  necessary  to  do 
more  than  simply  incise  the  ulcer,  and  in 
the  most  severe  cases  only  to  divide  some 
of  the  fibres  of  the  sphincter,  the  surgeon 
need  not  obey  either  of  these  injunctions, 
but  be  content  with  making  a  fair  incision 
through  the  diseased  part,  wherever  it  be 
situated.  The  posterior  part  of  the  anus 
is  found  to  be  the  seat  of  the  affection  in 
by  far  the  majority  of  cases  ;  sometimes 
the  ulcer  is  found  on  one  side,  and  very 
rarely  it  is  seen  on  the  anterior  aspect ; 
thus,  out  of  twelve  cases  which  I  have 
recently  met  with,  the  ulcer  existed  in 
front  only  in  one  instance,  whereas  in  all 
the  others  the  disease  was  seated  behind. 
It  is  very  necessary  to  make  a  careful  ex- 
amination of  the  rectum  at  the  time  of 
operating,  for  it  is  very  possible  that  a 
polypoid  growth  will  be  found  to  exist  in 
conjunction  with  and  ahove  the  ulcer,  and 
which  ma}'  easily  escape  ohservation.  I 
have  quite  accidentally  discovered  these 
growths  more  than  once  lately  after  I  had 
completed  this  operation  and  had  intro- 
duced the  finger  high  up  into  the  bowel  for 
the  purpose  of  passing  a  suppositoiy.  If 
one  or  more  of  these  growths  were  left 
behind,  it  is  probable  that  the  cure  would 
not  be  complete,  or  at  all  events  their 
presence  might  produce  a  return  of  the 
ulceration ;  for  I  believe  that  not  unfre- 
quently  it  is  the  presence  of  this  polypoid 
growth  that  originates  the  fissure  or  ulcer. 

It  has  lately  been  recommended  in 
France,  that  an  operation  effecting  the 
same  purpose  as  division  of  the  ulcer 
should  be  performed.  This  consists  in 
the  forcible  tearing  open  of  the  sphincter 
by  the  introduction  of  the  two  fingers  into 
the  anus,  and  using  extension.  There 
has  been  sufficient  evidence  placed  before 
the  profession  to  prove  that  this  mode  of 
dealing  with  fissure  of  the  rectum  is  at- 
tended with  success  ;  but  it  is  a  proceed- 
ing so  rude  and  unsurgical,  that  we  trust 
the  surgeons  of  this  country  will  not  for- 
sake the  simple  and  effectual  means  we 
have  described  when  any  operative  mea- 
sure is  required. 

[This  procedure  has  found  favor  with 
many  surgeons  in  America,  and  is  highly 
spoken  of  by  Dr.  Van  Buren,  of  New 
York  (Lectures  on  the  Surgery  of  the 
Rectum,  etc.,  1881).  A  better  method  of 
effecting  it  is,  as  before  described,  by  in- 
serting the  two  thumbs,  back  to  back,  in 
the  bowel,  the  fingers  being  spread  out  to- 
ward the  ischia  on  either  side ;  then  by  a 
firm  and  gentle  separation  of  the  thumbs 
the  sphincter  may  be  sufficiently  stretched. 
Much  less  pain  or  irritation  follows  than 
would  be  supposed.] 

There  is  a  form  in  which  fissure  of  the 


anus,  in  the  true  sense  of  the  term,  oc- 
curs, and  which  should  not  be  considered 
as  the  same  affection  we  have  before  de- 
scribed, although  they  are  by  most  writers 
classed  together  under  the  same  head. 
Thus  the  ulcers  of  the  lower  part  of  the 
rectum  and  anus  are  called  by  several  sur- 
gical authorities  fissure  of  the  anus,  where- 
as the  term  "ulcer  of  the  rectum"  is 
much  more  applicable  ;  for  although  to  a 
careless  observer  the  disease  may  have 
only  the  appearance  of  a  fissure,  on  a 
more  careful  examination  there  is  found 
to  be  a  well-defined  breach  of  surface, 
varying  from  an  eighth  to  a  quarter  of  an 
inch  in  breadth ;  "and  the  true  painful 
ulcer,  independent  of  syphilitic  or  gonor- 
rhoea! infection,  always  involves  the  mu- 
cous membrane  of  the  rectum  itself.  In 
that  form  of  the  disease  to  which  the 
term  "fissure  of  the  anus"  may  well  be 
applied,  the  affection  consists  in  one  or 
more  cracks  or  streaks  of  excoriation,  or 
superficial  ulceration,  situated  between 
the  folds  of  the  muco-cutaneous  surface 
immediately  at  the  anus  itself,  involving 
the  rectum  but  slightly.  They  produce  a 
considerable  amount  of  uneasiness,  smart- 
ing, and  itching  ;  and,  from  the  periodi- 
cal action  of  the  anus,  the  cracks  or  fis- 
sures become  deeper  and  longer,  and  thus 
are  troublesome  to  heal.  Sometimes  ex- 
cruciating suffering,  as  is  noticed  in  the 
true  painful  ulcer,  exists ;  and  on  the 
most  scrupulous  examination  nothing  but 
a  long  crack  or  streak  of  excoriation  of 
the  kind  mentioned  can  be  seen,  and  it  is 
reasonable  to  infer  that  the  suffering  is 
produced  by  this  very  slight  disorder ;  it 
is  not  difficult  to  account  for  it,  consider- 
ing how  extremely  susceptible  some  per- 
sons—  especially  females,  in  whom  this 
condition  of  the  anus  is  mostly  observed 
— are  of  painful  impressions. 

The  treatment  to  be  adopted  in  such 
cases  is,  in  the  first  place,  to  endeavor  to 
procure  regular  and  healthy  evacuations 
of  the  bowels,  and  to  use  scrupulous 
cleanliness  after  the  motions.  A  consid- 
erable number  of  persons  who  suffer  from 
this  affection  are  those  who  sit  a  great 
deal.  This  should  be  avoided  as  much  as 
possible,  and  plenty  of  exercise  should  be 
taken.  The  application  of  the  solid  ni- 
trate of  silver  on  one  or  two  occasions 
will  sometimes  cure  the  disease ;  or  a 
lotion  composed  of  from  four  to  ten 
grains  of  the  same  to  an  ounce  of  water 
may  be  applied  to  the  part  carefully  by 
means  of  a  camel-hair  brush  every  other 
morning.  The  ointment  of  oxide  of  zinc, 
or  one  containing  chloroform,  will  some- 
times be  equally  useful  in  allajing  the 
irritation  and  healing  the  part. 

If,  however,  as  will  sometimes  happen, 
none  of  these  measures  succeed  in  giving 
relief,  and  the  patient  suffers  from  con- 
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tinued  distress  after  the  evacuation  of 
the  bowels,  an  incision  should  be  made 
through  the  fissure  ;  the  part  will  subse- 
quently heal,  and  the  troublesome  symp- 
toms disappear. 


Stricture  of  the  Eectum. 

Like  other  mucous  canals,  the  rectum 
is  liable  to  a  contraction  of  its  cavity; 
and  although  tins  disease  ma}'  not  he 
considered  to  be  one  of  very  frequent  oc- 
currence, it  is  by  no  means  rarely  met 
with,  several  cases  generally  presenting 
themselves  annually  at  the  various  public 
institutions. 

[It  would  seem  to  occur  sometimes  as  a 
congenital  affection  (Reynier,  Des  retre- 
cissements  valvulaires  congenitaux  du 
rectum,  Gaz.  Hebd.  de  Med.,  1878,  p. 
759).  Van  Buren  (op.  cit.,  p.  270)  pro- 
poses to  classify  these  affections  as  (1) 
Congenital,  which  are   usually  valvular ; 

(2)  Ckatricial,  arising  from  traumatism 
or  ulceration,    with    loss   of   substance ; 

(3)  Fibrous,  arising  from  hypertrophy 
or  hyperplastic  exudations,  undergoing 
fibrous  change,  as  in  syphilis.  (This  does 
not,  of  course,  include  malignant  or  can- 
cerous strictures.)] 

The  disease  consists  essentially,  in 
most  cases,  of  an  adventitious  deposit 
thrown  out  upon  or  around  the  coats  of 
the  intestine.  In  the  most  simple  form 
'of  stricture  there  is  a  more  prominent 
ring  of  apparently  hypertrophied  mucous 
membrane,  either  entirely  or  only  par- 
tially surrounding  the  cavity  of  the  gut. 
A  careful  examination  on  the  living  body 
with  the  finger,  and  an  investigation  of 
the  diseased  part  after  death,  shows  that 
the  thickening  is  produced  in  the  areolar 
tissue  underneath  the  mucous  membrane; 
although  there  are  preparations  to  be 
met  with  which  lead  to  the  belief  that  the 
encroachment  upon  the  cavity  of  the  gut 
is  caused  merely  by  a  prominent  fold  or 
ring  of  the  mucous  membrane  itself.  In 
the  more  marked  cases  of  the  disease, 
not  only  is  the  deposit  found  in  the  sub- 
mucous cellular  tissue,  but  there  is  a 
thickening  of  the  muscular  coat  as  well, 
produced,  not  by  hypertrophy  of  this  in- 
vestment, but  by  an  infiltration  of  the 
fibrous  exudation  through  the  meshes  of 
the  muscular  texture.  In  the  more  severe 
cases,  where  the  disease  has  lasted  for  a 
long  period,  this  fibrous  deposit  becomes 
more  extensive  and  dense.  In  most  cases 
there  is.  together  with  a  very  narrow 
contraction,  a  large  amount  of  thick- 
ening of  the  coats  of  the  bowel  ;  but 
every  now  and  then  a  considerable 
amount  of  contraction  is  found,  without 
any,  or  with  scarcely  any,  consolidation 
of  the  surrounding  tissues.     In  one  very 


interesting  preparation  in  the  museum  of 
St.  Bartholomew's  Hospital,  there  is  a 
tight  contraction  of  the  gut  about  I  luce 
inches  from  the  anus,  the  cavity  being 
diminished  to  about  one  quarter  of  an 
inch  in  diameter  for  the  extent  of  an 
inch;  but  there  is  not  any  thickening  of 
the  tissues  whatever,  and  the  contraction 
is  supposed  to  be  owing  to  muscular 
action.  In  some  rare  instances,  the 
stricture  is  caused  not  by  any  deposit  in 
the  walls  of  the  gut,  but  by  fibrous  bands 
running  across  the  cavity  of  the  bowel ; 
thus,  in  King's  College  Museum  there  is 
a  curious  specimen,  which  shows  a  strict- 
ure about  one  inch  and  a  half  from  the 
anus,  consisting  of  a  cup-shaped  septum 
formed  of  thick  bands  running  across,  in 
which  are  three  or  four  distinct  openings 
which  woidd  each  admit  a  small  quill. 

In  a  few  instances  the  fibrous  deposit 
producing  the  thickening— which  is  the 
essential  feature  of  the  disease — involves 
only  a  portion  of  the  circumference  of  the 
bowel,  as  was  found  in  a  case  of  stricture 
of  the  rectum  lately  brought  to  me  for 
consultation.  In  by  far  the  greater  num- 
ber, however,  the  whole  circumference  of 
the  gut  is  implicated  in  the  condensation 
which  has  taken  place.  It  may  be  much 
more  decided  on  one  side  than  another. 

The  extent  of  bowel  affected  length- 
wise also  varies  much.  The  disease  may 
involve  only  one  or  two  lines  of  the  gut ; 
much  more  frequently  the  deposit  extends 
from  half  an  inch  to  an  inch  and  a  half  in 
length ;  sometimes  the  consolidation  im- 
plicates three  or  four  inches  of  the  intes- 
tine ;  and,  in  rare  cases,  there  is  a  general 
thickening  of  the  tunics,  involving  nearly 
the  whole  of  the  rectum,  and  producing  a 
considerable  diminution  in  the  cavity  of 
the  bowel. 

The  pathological  changes  which  occur 
as  the  result  of  stricture  of  the  rectum 
affect  the  bowel  in  the  immediate  locality 
and  behind  it ;  important  results  are  also 
witnessed  in  the  tissues  surrounding  or  in 
connection  with  the  bowel. 

The  intestine  immediately  above  the 
stricture  is,  in  the  majority  of  cases, 
more  or  less  dilated  ;  in  one  instance  the 
cavity  being  widened  only  to  a  small  ex- 
tent,whilst  in  another,  where  the  stricture 
has  been  very  tight  and  of  long  duration, 
the  intestine  is  distended  in  a  great 
degree  ;  thus  in  one  specimen  in  the  Mu- 
seum of  Guy's  Hospital,  the  rectum  is 
five  inches  in  its  diameter.  There  is  also 
a  thickening  of  its  tunics  above  the  part 
immediately  diseased,  in  a  great  measure 
owing  to  an  increase  in  the  development 
of  the  muscular  coat ;  the  law  being  fol- 
lowed here,  that  if  there  be  any  obstruc- 
tion to  the  passage  of  the  contents  of  a 
muscular  organ,  the  increased  energy 
necessary  will  be  marked  by  an  increase 
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in  the  size  and  strength  of  the  muscular 
fibres.  The  mucous  membrane  above 
the  stricture  is  generally  in  a  diseased 
condition,  being  either  preternaturally 
vascular  and  thickened,  or,  in  long-stand- 
ing cases,  superficially  or  deeply  ulcerated, 
and  sending  forth  a  copious  unhealthy 
discharge.  Below  the  seat  of  stricture 
there  is  not  much  alteration  of  the  parts; 
the  mucous  membrane  is,  however,  some- 
times found  to  be  inflamed  and  thickened, 
or  even  ulcerated ;  and  there  may  be 
thickening  and  induration  of  the  coats  of 
the  intestine,  the  result  of  inflammation 
and  suppuration  extending  from  the  im- 
mediate locality  of  the  stricture. 

In  addition  to  these  morbid  pheno- 
mena, which  are  usual,  other  serious 
changes  are  occasionally  seen  in  connec- 
tion with  stricture  of  the  rectum.  Thus 
the  irritation  of  the  disease  may  produce 
inflammation  and  suppuration  in  the  tis- 
sues surrounding  the  bowel ;  one  or  more 
abscesses  may  form,  and  communicate 
not  only  with  the  bowel  at  separate  points, 
but  open  upon  the  surface  near  the  anus, 
or  in  the  front  of  the  perineum.  Sometimes 
a  communication  exists  between  the  rec- 
tum and  the  vagina  or  the  urethra,  and 
more  rarely  an  aperture  forms  above  the 
stricture,  between  the  bowel  and  the  cav- 
ity of  the  peritoneum. 

The  connection  between  stricture  of  the 
rectum  and  fistula  as  one  of  its  results  is  an 
important  one  ;  the  two  diseases  are  by  no 
means  unfrequently  met  with  together.  It 
is  supposed  by  some  authorities  that  the 
fistulous  opening  in  the  bowel  is  generally 
seated  beyond  the  stricture,  and  that  the 
morbid  change  is  owing  to  the  obstruc- 
tion and  subsequent  mischief  produced 
by  the  stricture  ;  whilst  others,  among 
whom  is  Mr.  Syme,  are  of  opinion  that 
the  fistulous  opening  is  not  owing  to  the 
resistance  which  is  offered  by  the  stricture. 
It  is  a  fact,  however,  that  the  opening  is 
not  unfrequently  found  behind  the  stric- 
ture, and  that  sometimes  it  is  situated 
lower  down.  In  a  preparation  lately  in- 
spected by  me,  where  fistula?  were  associ- 
ated with  a  stricture  of  the  rectum,  there 
was  an  opening  into  the  bowel  above  the 
obstruction,  and  one  situated  below  the 
stricture.  In  another  specimen,  a  fistu- 
lous sinus  runs  up  along  the  side  of  the 
gut  for  half  an  inch  above  the  stricture. 
Iu  a  patient  lately  seen  by  me,  where  the 
two  diseases  were  associated,  I  found  on 
examination,  that  the  fistulous  sinus 
opened  into  the  bowel  just  above  the 
stricture.  In  some  of  these  cases  there 
can  be  little  doubt  that  ulceration  of  the 
mucous  membrane  is  the  first  step  in  the 
formation  of  fistula  ;  whilst  in  others 
suppuration  in  the  surrounding  cellular 
tissue,  and  subsequent  formation  of  the 
sinuses,  is  the  correct  pathology. 


With  regard  to  the  seat  of  stricture  of 
the  rectum,  it  is  found  that  one  particular 
locality  is  more  disposed  to  the  disease 
than  another.  Thus  in  by  far  the  major- 
ity of  instances  the  contraction  is  met 
with  at  the  lower  part  of  the  rectum, 
about  an  inch  or  an  inch  and  a  half  from 
the  anus.  Observation  on  the  living  body 
proves  this  ;  and  the  result  of  my  ex- 
amination of  the  morbid  preparations  in 
the  various  museums  was  to  show  that  in 
very  nearly  one-half  of  all  the  specimens, 
the  stricture  was  found  to  exist  at  a  point 
about  an  inch  distant  from  the  orifice. 
Next  in  frequency  to  this  part,  the  disease 
is  met  with  at  a  point  varying  from  two 
to  three  inches  from  the  anus  ;  it  is  occa- 
sionally met  with  at  four  or  five  inches  ; 
and  sometimes  the  contraction  involves 
that  part  of  the  gut  which  marks  the 
junction  with  the  sigmoid  flexure  of  the 
colon. 

The  symptoms  which  are  produced  by 
a  stricture  of  the  rectum  vary  according 
to  the  extent  and  peculiarity  of  the 
disease.  In  some  rare  cases,  even  when 
the  obstruction  has  lasted  for  years,  and 
has  materially  narrowed  the  canal,  none 
of  the  usual  symptoms  referable  to  this 
disease  have  been  experienced  until  a 
short  period  before  death,  or  an  examina- 
tion after  death  alone  has  revealed  the 
true  nature  of  the  malady.  Usually, 
however,  there  are  well  marked  symp- 
toms. In  some  instances  the  patient  can 
trace  the  commencement  of  his  disease  to 
a  particular  time,  when  he  will  inform  us 
he  suffered  more  or  less  severe  and  persist- 
ent pain  in  the  lower  part  of  the  abdo- 
men, which  was  followed  by  great  irregu- 
larity of  the  bowels,  necesitaiing  the  use 
of  aperient  medicine  ;  diarrhoea  has  pro- 
bably supervened,  the  motions  being 
tinged  with  blood  ;  and  this  has  been  fol- 
lowed by  constipation,  preventing  almost 
entirely  the  natural  action  of  the  bowels. 

As  the  disease  advances,  the  constipa- 
tion increases,  and  there  is  a  sense  of  ob- 
struction about  the  rectum,  which  causes 
the  patient  to  strain  violently  whilst  at  the 
closet  ;  the  feces  are  passed  in  small  quan- 
tities at  a  time,  and  are  much  diminished 
in  size  [as  well  as  sometimes  ribbon-like 
in  shape],  as  the  bowel  becomes  more 
contracted  ;  the  general  health  begins  to 
suffer  from  the  retention  of  fecal  matter 
in  the  intestines  :  the  abdomen  becomes 
distended  ;  there  is  marked  dyspepsia, 
with  a  loaded  tongue  and  general  lassi- 
tude :  and  the  patient  loses  his  natural 
appearance  of  robustness.  The  local 
symptoms  also  become  more  severe : 
there  is  a  continual  uneasiness  about  the 
rectum  ;  considerable  pain  attending  the 
passage  of  the  feces,  which  is  effected  two 
or  three  times  in  the  twenty-four  hours, 
iu  a  liquid  form  ;  the  bladder  becomes  ir- 
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ritable  ;  pain  is  felt  in  the  loins  and  down 
the  thighs.  Occasionally,  a  large  accu- 
mulation of  fecal  matter  having  taken 
place  above  the  stricture,  there  will  occur 
suddenly  from  time  to  time  a  violent  at- 
tack of  diarrhoea,  followed  by  the  most 
obstinate  constipation.  In  advanced 
cases,  one  very  troublesome  symptom 
consists  in  the  excoriation  and  ulcera- 
tion which  is  produced  around  the  anus 
by  the  acrid  discharge  which  takes  place 
from  the  seat  of  the  stricture.  In  some 
cases  this  discharge  is  very  abundant  at 
the  time  the  patient  is  at  the  closet,  and 
is  one  of  the  most  important  diagnostic 
symptoms. 

Although  the  general  health  in  many 
cases  of  stricture  of  the  rectum  does  not 
suffer  much  at  first,  the  disease  will,  if 
unchecked,  destroy  life  gradually  by  the 
local  irritation  and  suffering,  and  by  the 
impairment  to  nutrition  almost  surely 
following  from  constant  and  long-contin- 
ued obstruction  to  the  passage  of  excise- 
men titious  matters.  In  other  cases  the 
patient  dies  suddenly,  from  symptoms  of 
acute  obstruction  and  inflammation  of 
the  bowels,  the  strictured  canal  becoming 
blocked  up  either  by  an  accumulation  of 
hardened  feces,  or  by  some  foreign  body. 
In  one  remarkably  interesting  prepara- 
tion in  the  Museum  of  the  College  of  Sur- 
geons, a  stricture  of  the  rectum  which 
had  existed  for  years  had  suddenly  become 
entirely  closed,  lymph  being  produced  by 
the  irritation  of  a  fish-bone  which  had 
been  swallowed,  and  which  had  become 
arrested  at  the  contracted  part. 

When   the   stricture   is  situated,  as   it 


usually  is,  within  two  inches  of  the  anus, 
it  is  readily  felt  by  the  finger,  which 
should  be  well  oiled  and  carefully  passed, 
because  in  many  cases  great  pain  is  expe- 
rienced by  the  patient.  When  the  stric- 
ture is  but  slight,  involving  a  small  extent 
or  a  portion  of  the  circumference  of  the 
bowel,  the  diagnosis  will  not  be  so  easy  as 
is  imagined  ;  when,  however,  the  stric- 
ture, as  is  for  the  most  purl:  found,  has 
encroached  on  flu-  cavity  of  the  rectum 
to  some,  extent,  the  finger  readily  detects 
it ;  for  its  point  becomes  entirely  arrested 
by  the  dense  and  hard  obstruction,  or  it 
can  only  be  just,  insinuated  through  the 
diseased  part.  When  withdrawn,  the 
linger  is  generally  covered  with  a.  muco- 
purulent secretion,  if  the  case  is  at  all 
advanced. 

If  the  symptoms  are  well  marked,  and 
yet  the  finger  cannot  reach  the  obstructed 
point,  it  will  be  necessary  either  to  make 
the  patient  strain  violently,  or  to  examine 
him  whilst  in  the  upright  posture ;  in 
this  way  a  stricture  which  is  situated  be- 
yond the  reach  of  the  finger  in  an  ordi- 
nary examination,  may  be  discovered. 
Should  this  fail,  a  wax  or  gum-elastic 
bougie,  about  as  large  as  the  adult  fore- 
finger, and  well  oiled,  should  be  carefully 
introduced  up  the  rectum.  This  mea- 
sure, however,  is  rarely  necessary  for  the 
mere  purposes  of  diagnosis,  and  is  open  to 
several  sources  of  fallacy. 

[Thus  the  tip  of  the  bougie  may  be- 
come caught  by  one  of  the  transverse 
valvular  folds  of  the  mucous  membrane  ; 
or  it  ma}r  be  arrested  by  striking  against 
the  sacral  promontory,  as  pointed  out  by 


Fig.  403. 


Eectal  bougies  of  various  forms. 


Van  Buren  ("On  Phantom  Stricture," 
etc.,  Am.  Journ.  of  Med.  Sciences,  Oct. 
1879). 

The  introduction  of  the  whole  hand  into 
the  rectum  for  diagnostic  purposes  has  been 
resorted  to  of  late  years  ;  it  is  claimed  to 
have  great  advantages,  and  none  of  the 
ill-effects  that  might  be  feared.] 


In  making  an  examination  of  the  rec- 
tum, the  surgeon  must  bear  in  mind  that 
it  may  be  pressed  upon  by  bodies  external 
to  the  bowel.  An  abscess  of  the  prostate 
gland,  especially  if  of  a  chronic  nature, 
will  so  press  upon  the  rectum  as  to  con- 
tract its  cavity  and  prevent  the  passage 
of  the  contents  of  the  bowel. 
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Latterly  I  had  a  patient  at  the  Westminster 
General  Dispensary,  aged  twenty-five,  who 
applied  with  symptoms  of  obstruction  of  the 
bowels  ;  nothing  had  passed  for  a  week,  and 
he  was  in  continual  suffering,  and  had  become 
very  much  reduced  in  health.  On  examining 
the  rectum  with  the  finger,  I  found  that  the 
cavity  of  this  gut  was  almost  closed  by  a 
large  elastic  tumor  situated  in  front.  The 
patient  had  not  had  any  gonorrhoea,  but 
about  a  month  since  a  catheter  had  been  in- 
troduced, and  had  caused  severe  pain  and 
bleeding.  Since  then  he  had  complained  of 
pain  and  weight  about  the  rectum,  and  the 
constipated  condition  of  the  bowels  alluded 
to  had  occurred.  I  suspected  that  there  must 
be  a  chronic  abscess  mechanically  preventing 
the  passage  of  the  feces,  and  therefore  passed 
a  bistoury  into  the  bowel,  and  made  a  free 
incision  into  the  tumor ;  a  large  quantity  of 
matter  was  evacuated,  with  great  relief. 
The  patient  was  ordered  a  dose  of  purgative 
medicine  ;  this  acted  freely ;  and  all  symp- 
toms of  obstruction  soon  passed  away. 

The  enlarged  prostate  itself  in  old  peo- 
ple may  so  press  upon  the  rectum  as  near- 
ly to  obliterate  its  cavity  ;  the  uterus 
may  be  retroverted,  or  a  solid  tumor 
growing  from  that  organ  may  so  press  on 
the  bowel  as  to  cause  the  symptoms  of 
stricture.  We  have  seen  that  the  essen- 
tial pathological  feature  in  stricture  of 
the  rectum  is  a  fibrous  deposit  in  or  be- 
tween the  tissues  of  the  bowel ;  and  there 
can  be  no  doubt  that  the  chief  instru- 
ment in  the  formation  of  this  product  is 
inflammation  of  the  coats  of  the  intes- 
tine of  a  more  or  less  chronic  character. 
The  causes  of  the  inflammation  leading 
to  the  formation  of  stricture  are  various  : 
spontaneous  inflammation  of  the  mucous 
membrane  may  arise  ;  or  the  habitual 
presence  of  hard  fecal  matter,  exciting 
frequent  attempts  to  evacuate,  will  pro- 
duce it  ;  foreign  bodies  lodging  in  a  por- 
tion of  the  rectum  for  a  continuous  period 
will  bring  about  the  same  result.  Mus- 
cular contraction  ma}'  cause  stricture.  I 
have  alluded  to  one  specimen  where  this, 
with  very  good  reason,  is  supposed  to 
have  been  the  cause.  Some  of  the  most 
severe  instances  of  stricture  of  the  lower 
part  of  the  rectum,  or,  more  properly 
speaking,  of  the  anus  itself,  are  produced 
by  the  cicatrization  resulting  from  wounds 
made  by  the  scissors  in  the  removal  of 
external  piles,  especially  if  the  precaution 
be  not  taken  to  excise  only  the  supera- 
bundant textures. 

Sometimes  in  these  operations  large  por- 
tions of  skin,  as  well  as  circular  fringes  of 
mucous  membrane,  are  cut  off;  the  conse- 
quence is,  the  formation  of  a  tight  contraction 
at  the  anus.  I  met  with  an  instance  of  this 
kind  in  the  person  of  a  lady  who  had  been 
operated  upon  for  external  piles  by  one  who 
did  not   understand   his    business.     Such   a 


tight  and  unyielding  contraction  occurred  as 
nearly  proved  fatal ;  and  the  only  manner  in 
which  life  could  be  rendered  at  all  comforta- 
ble was  by  passing  a  bougie  daily,  for  the 
patient  would  not  permit  me  to  divide  the 
stricture. 

A  by  no  means  infrequent  cause  of 
stricture  of  the  rectum  is  ulceration  of  the 
mucous  membrane  of  the  bowel,  termi- 
nating in  cicatrization  and  subsequent 
contraction  of  the  cavity  of  the  intestine. 
This  is  occasionally  witnessed  in  those 
persons  who  have  lived  a  long  time  in  In- 
dia, and  have  suffered  from  dysentery. 
Direct  injuries  to  the  bowel  will  produce 
stricture,  such  as  the  operation  for  fistula, 
or  the  infliction  of  a  wound  by  means  of 
a  bougie  or  an  enema-pipe. 

There  is  one  cause,  however,  of  stric- 
ture of  the  rectum  which  is  almost  en- 
tirely overlooked  by  the  majority  of 
writers,  in  this  country  at  least.  I  allude 
to  the  venereal  poison.  As  a  direct  con- 
sequence of  the  application  of  the  poison 
to  the  part  by  means  of  unnatural  inter- 
course, it  is  doubtless  extremely  rare  in 
England  ;  but  as  one  of  the  sequela?  of 
syphilis,  and  as  one  of  the  indications  of 
constitutional  taint,  I  believe  it  is  not  un- 
frcquently  met  with.  Independent  of 
other  instances,  two  well-marked  cases 
of  stricture  of  the  rectum  occurring  in  re- 
spectable married  women,  who  had  suf- 
fered severely  from  constitutional  syphilis, 
have  lately  been  under  my  care.  In  either 
case  the  disease  distinctly  ensued  after  the 
venereal  poison  had  been  received  into 
the  system.  Mr.  Henry  Lee  has  informed 
me  that  he  lias  lately  seen  three  cases  of 
secondary  syphilitic  stricture  of  the  rec- 
tum. Mr.  Partridge  assures  me  that  he 
had  a  case  in  King's  College  Hospital 
where  there  could  be  no  doubt  that  the 
disease  was  produced  by  unnatural  inter- 
course. Bushe,  in  his  valuable  work, 
says:  "Venereal  ulceration  of  the  rectum 
may  arise  from  direct  application  of  the 
venereal  poison  ;  or  it  may  be  consecutive 
to  disease  in  the  genital  organs,  and  then 
coexists  with  other  secondary  symp- 
toms." [Van  Buren  (Lectures  on  Dis- 
eases of  the  Rectum,  2d  edit.,  p.  269), 
speaks  of  syphilis  as  a  "a  pregnant  cause 
of  rectal  stricture."] 

The  treatment  of  stricture  of  the  rec- 
tum must  be  conducted  upon  the  same 
principles  as  obtain  in  the  employment  of 
|  remedial  measures   for  stricture   of   the 
I  urethral  canal  ;  and  in  the  first  place  it 
I  must   be   stated    that   the    surgeon    can 
rarely  cure,  in  the  full  sense  of  the  word, 
an  organic  stricture  of  the  rectum,  but 
he  can  remedy  it  in  a  great  measure,  pre- 
vent its  increase,  and  thus  ward  off  those 
secondary  ills  which,  almost  necessarily, 
ensue  if  the  original  disease  be  neglected. 
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The  great  object  the  surgeon  has  in 
view  is  to  remove  the  contraction,  and  to 
restore  the  calibre  of  the  gut  as  nearly  as 
possible  to  its  natural  condition.  This 
can  in  a  great  measure  be  effected  by  the 
employment  of  dilatation,  in  the  majority 
of  those  cases  which  are  situated  within 
the  reach  of  the  linger,  and  where  the 
primary  and  secondary  morbid  changes 
have  not  proceeded  to  a  serious  state. 
The  agent  employed  is  either  the  bougie, 
or  some  other  mechanical  contrivance  for 
acting  on  the  stricture  as  a  dilator.  The 
bougie  which  is  most  generally  used  is 
either  made  of  wax,  of  gum-elastic  ma- 
terial, or  of  metal.  As,  in  the  treatment 
of  strictures  of  the  urethra,  various  sur- 
geons prefer  particular  kinds  of  dilators, 
so  it  is  in  dealing  with  stricture  of  the 
rectum,  although  one  form  of  instrument 
may  be  as  useful  as  another.  The  wax 
bougie  is  a  most  admirable  instrument  in 
the  slighter  forms  of  stricture  of  the  rec- 
tum, where  much  pressure  is  not  required; 
it  is  also  a  good  form  to  employ  in  cases 
where  considerable  pain  is  experienced 
on  the  introduction  of  the  finger,  or  where, 
from  the  existence  of  much  muco-puru- 
lent  or  sanguineous  discharge,  ulceration 
of  the  mucous  membrane  is  suspected.  It 
is  important  to  be  very  particular  in  clean- 
ing bougies  after  use.  The  gum-elastic  bou- 
gie is  the  one  perhaps  which  is  most  gen- 
erally useful  when  well  made.  It  is  suffi- 
ciently firm  to  compress  the  stricture  well, 
and  yet  elastic  enough  to  yield  to  any  ob- 
struction through  which  it  is  not  intended 
to  pass.  The  metallic  bougie,  which  is  a 
short  cylinder  attached  at  pleasure  to  a 
handle,  is  especially  useful  in  narrow 
strictures  attended  with  a  large  amount 
of  induration  and  situated  close  to  the 
anus. 

Before  any  attempt  is  made  to  dilate  a 
stricture,  it  is  necessary  to  make  a  very 
careful  examination,  so  as  to  ascertain 
the  exact  position  and  the  nature  of  the 
stricture.  In  this  manner  the  surgeon  is 
enabled  to  ascertain  pretty  accurately  the 
size  of  the  bougie  which  should  be  em- 
ployed—a step  of  importance,  as  thereby 
the  patient  is  saved  much  unnecessary 
probing,  and  the  bougie  is  passed  into  the 
stricture  with  more  facility.  If  the  point 
of  the  index-finger  cannot  penetrate  the 
obstruction,  a  bougie  smaller  in  size  than 
this  finger  should  be  well  oiled  and  gently 
passed  along  to  the  face  of  the  obstruc- 
tion. A  very  slight  amount  of  pressure 
will  generally  cause  the  bougie  to  pene- 
trate the  contraction.  If  it  is  held  tightly, 
the  instrument  should  be  left  for  ha  If  an 
hour  ;  if,  however,  the  stricture  readily 
yields,  a  size  larger  should  be  passed. 

The  effect  of  this  operation  must  be 
watched,  and  if  no  undue  irritation  be 
produced,  a  bougie  of  somewhat  larger 


size  may  be  introduced  on  the  second  or 

third  day,  and  be  repeated  at  the  same 
intervals,  until  as  large  an  instrument  as 
the  anus  can  admit  is  passed  without  dif- 
ficulty. In  those  instances  of  stricture 
where  there  is  but  a  slight  amounl  of 
thickening  of  the  coats,  tin;  rectum  may 
be  dilated  almost  to  its  natural  calibre  in 
a  short  period  ;  but  when  there  is  gnat 
induration  of  the  tissues  around,  and 
when  the  diseased  part  is  exceedingly 
sensitive,  the  progress  of  the  case  will  bo 
slow,  and  attended  with  delay  and  diffi- 
culty. The  patient  may  complain  of 
great  pain  when  the  bougie  is  passed 
through  the  stricture  ;  and  its  use  may 
be  followed  by  local  and  constitutional 
suffering.  If  the  stricture  is  very  sensi- 
tive, the  wax  bougie  should  be  used,  and 
the  size  increased  very  slowly.  When 
the  instrument  is  withdrawn,  a  supposi- 
tory of  opium  should  be  passed  into  the 
gut  beyond  the  stricture  if  possible  ;  and 
the  patient  should  sit  in  a  hip-bath,  and 
remain  perfectly  quiet  for  some  hours 
afterwards. 

By  taking  these  precautions,  a  case  of 
bad  stricture  of  the  rectum,  which  at  first 
sight  would  appear  to  be  very  refractory 
to  treatment,  will  be  brought  into  subjec- 
tion much  more  readily  than  is  imagined. 
This  will  especially  be  the  case  in  those 
instances  where  the  patients  can  remain 
perfectly  quiet.  In  some  cases  where  the 
act  of  dilatation  is  attended  with  or  fol- 
lowed by  much  pain,  it  will  be  desirable 
to  confine  the  patient  to  bed  ;  but  in  those 
cases  where  there  is  not  much  suffering 
produced,  this  step  is  by  no  means  neces- 
sary. 

It  is  a  very  important  matter,  during 
the  treatment  in  question,  to  attend  to 
the  state  of  the  bowels,  and  prevent  ac- 
cumulation above  the  stricture.  In  fact, 
it  is  well,  before  the  use  of  the  bougie  is 
commenced,  to  clear  the  intestines  out  by 
the  exhibition  of  castor-oil  internally, 
and  by  the  use  of  injections  of  warm 
water  ;  and  whilst  the  dilatation  is  being 
carried  on,  the  action  of  the  bowels  must 
be  brought  into  as  healthy  a  condition  as 
possible  by  the  occasional  use  of  these 
remedial  measures. 

When  the  stricture  is  seated  beyond 
the  reach  of  the  finger,  the  use  of  the 
bougie  is  attended  with  more  difficulty, 
as  there  is  no  certain  guide  to  the  exact 
position  of  the  stricture,  or  to  the  size  of 
the  instrument  which  it  will  admit.  With 
very  preat  care,  however,  the  surgeon 
may  dilate  a  stricture  when  it  is  situated 
several  inches  beyond  the  anus  with 
safety  ;  but  it  must  be  borne  in  mind, 
that  the  folds  of  the  bowel  or  the  promi- 
nence of  the  sacrum  present  themselves 
as  obstacles,  which  may  be  mistaken  for 
stricture.     And  the  greatest  possible  care 
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should  be  taken  not  to  do  mischief;  it  is 
a  well-known  fact  that  in  several  cases 
the  walls  of  the  gut  have  been  pene- 
trated by  the  bougie  even  where  there  has 
not  been  any  stricture  in  existence. 

It  has  been  stated  that,  in  certain  in- 
stances of  stricture  of  the  rectum,  there 
has  been  a  venereal  origin  ;  and  when 
this  can  be  pretty  clearly  made  out,  the 
local  treatment  should  be  assisted  by  the 
exhibition  of  small  doses  of  mercury  and 
iodide  of  potassium  ;  the  general  health 
will  be  improved,  and  we  may  expect  a 
more  speedy  absorption  of  the  morbid 
product  constituting  the  stricture.  It 
will  be  well  also,  instead  of  using  oil,  to 
smear  the  bougie  with  the  strong  mercu- 
rial ointment.  [See  an  article  by  Dr.  UST. 
G.  McMaster,  on  the  treatment  of  syph- 
ilitic stricture  of  the  rectum,  in  the  New 
York  Med.  Journ.,  1876,  p.  376.] 

Incision  of  the  strictured  portion  has 
been  practised  by  some  surgeons  ;  and,  as 
an  adjunct  to  dilatation,  it  is,  in  certain 
instances,  a  useful  means.  It  is  not, 
however,  free  from  danger.  A  case  came 
under  my  observation  a  short  time  since, 
in  which  death  ensued  upon  the  division 
of  a  stricture  with  a  knife,  and  several 
similar  cases  have  been  recorded.  This 
procedure,  therefore,  should  not  be 
adopted  unless  there  is  a  necessity  for  it. 

Incision  is  necessary  in  those  cases  of 
stricture,  rarely  met  with,  which  are  of 
traumatic  origin,  and  situated  at  the 
verge  of  the  anus,  or  within  a  very  short 
distance  ;  there  is  generally  a  dense  cica- 
trix and  much  induration  around,  so  that 
dilatation  by  the  bougie  is  painful  and 
difficult.  It  is  also  advisable,  if  not  actu- 
ally necessary,  in  old-standing  instances 
of  the  disease  situated  in  the  usual  local- 
ity and  arising  from  the  usual  causes,  but 
where,  from  neglect  and  continual  irrita- 
tion, the  induration  around  has  become 
excessive,  and  the  stricture  most  unyield- 
ing to  the  bougie.  In  either  case  the 
operation  is  best  done  by  introducing  the 
left  forefinger  into  the  rectum,  and  guid- 
ing upon  that  a  straight,  blunt-pointed, 
narrow  bistoury,  with  which  the  stricture 
is  to  be  divided.  Deep  incisions  must 
not  be  made,  but  the  stricture  should  be 
simply  notched  at  severnl  points  of  its 
circumference.  A  bougie  should  be  in- 
troduced immediately  for  a  minute  or 
two ;  a  suppository  of  opium  is  then  to 
be  pas-sed  into  the  rectum  ;  the  patient 
must  keep  quiet  for  two  or  three  days, 
when  the  bougie  is  to  be  employed,  and 
continued  at  regular  intervals.  In  this 
manner  a  stricture  which  previously  had 
defied  all  attempts  to  dilate  it,  will' be  so 
far  reduced  that  the  patient  may  obtain 
great  comfort.  [See  Notta,  Deux  obs.  de 
retrec.  du  rectum  traites  par  l'incision  et 


dilatation;  guerison.  Ann.  Med.  de  Caen, 
1878-9. 

The  operation  of  "linear  rectotomy," 
first  suggested,  according  to  Van  Buren, 
by  Dr.  G.  M.  Humphry,  has  been  re- 
vived by  Verneuil,  Panas,  Trelat,  Beane, 
and  others.  It  is  simply  a  complete  longi- 
tudinal section  of  the  tissues  constituting 
the  stricture,  for  a  sufficient  distance, 
sometimes  several  inches.  The  galvano- 
cautery  has  been  used,  as  well  as  the 
elastic  ligature,  in  effecting  the  division 
in  some  instances.] 

A  stricture  of  the  rectum,  when  once 
fully  formed,  is  seldom  or  never  thor- 
oughly cured,  even  under  the  most  assid- 
uous care.  There  is  the  same  tendency 
to  re-contraction  here  as  in  instances  of 
stricture  of  the  urethra  ;  therefore,  when 
the  disease  has  been  brought  under  sub- 
jection, it  will  be  absolutely  necessary  to 
keep  up  periodical  dilatation  ;  this  may, 
however,  be  easily  effected  in  the  majority 
of  cases  by  the  patient  himself.  In  some 
cases  once  a  week  will  suffice ;  where, 
however,  the  disease  has  been  traumatic, 
it  will  be  needful  to  pass  a  bougie  every 
day,  or  every  other  day,  to  prevent  re- 
contraction.  [Lawson  (Lancet,  1879,  p. 
512)  reports  a  case  of  rectal  stricture 
treated  by  excision  of  the  affected  por- 
tion.] 

If  sudden  obstruction  of  the  bowels 
should  happen  to  a  patient  suffering  from 
stricture  of  the  rectum,  it  will  in  all 
probability  depend  upon  some  great  con- 
traction having  occurred,  or  upon  the 
presence  of  a  foreign  body  impacted  in 
the  strictured  portion.  A  very  careful 
exploration  is,  therefore,  to  be  made  with 
the  finger,  when  the  condition  of  the 
parts  will  be  ascertained.  Sometimes  it 
will  be  found  that  the  stricture  has  be- 
come so  narrowed  that  nothing  larger 
than  a  quill  can  be  passed  into  it.  Under 
i  these  circumstances  it  must  be  cautiously 
incised,  so  as  to  allow  of  the  introduction 
of  an  enema-tube,  by  means  of  which  in- 
jections are  to  be  thrown  up  for  the  pur- 
poses of  emptying  the  bowels.  If  a  plum- 
stone  or  some  other  foreign  body  is  found 
to  be  blocking  up  the  contracted  orifice, 
it  must  be  dislodged ;  and  this  may  be 
effected  either  by  the  introduction  of  the 
finger,  or  by  the  use  of  a  pair  of  forceps, 
which  are  to  be  carefully  passed  through 
the  strictured  part. 

When  sudden  obstruction  of  the  bowels 
takes  place  in  an  instance  of  stricture  of 
the  rectum  situated  high  up  beyond  the 
reach  of  the  finger,  the  patient  is  placed 
in  the  most  formidable  danger,  for  it  is 
impossible  to  ascertain  the  nature  of  the 
obstruction.  I  have  referred  to  one  pre- 
i  paration  in  the  Museum  of  the  College  of 
i  Surgeons,  showing  a  stricture  of  the  rec- 
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turn  situated  near  the  colon,  which  had 
become  suddenly  closed  by  an  effusion  of 
lymph,  the  result  of  a  fish-bone  sticking 
in  the  stricture. 

In  such  cases  the  long  tube  must  be 
carefully  passed,  and  the  obstruction  may 
be  overcome  ;  a  large  quantity  of  warm 
water  should  then  be  thrown  up.  If, 
however,  it  is  found  that  the  tube  cannot 
be  passed,  and  the  use  of  powerful  purga- 
tives is  of  no  avail,  death  will  be  immi- 
nent ;  and  the  only  chance  of  obviating  it 
will  consist  in  making  an  opening  into 
the  colon,  either  by  the  method  adopted 
by  Littre  in  the  groin,  or  that  suggested 
by  Amussat.  The  latter  operation  is  that 
which  is  usually  selected  ;  there  are  a 
few  cases  on  record  whore  life  has  been 
preserved,  and  there  are  instances  in 
which  the  surgeon  is  undoubtedly  justified 
in  resorting  to  this  expedient. 

[The  experience  of  the  past  ten  years 
has  placed  colotomy,  as  a  remedy  for 
rectal  obstruction,  in  a  far  more  favorable 
light  than  before  ;  and  the  author  of  this 
essay  would  now  probably  recommend  it 
much  more  emphatically.  The  journals 
are  full  of  cases  in  which  it  has  not  only 
lengthened  life,  but  given  relief  from  suf- 
fering. Hence  the  surgeon  has  no  longer 
to  justify  himself  in  resorting  to  it,  but 
rather  to  show  satisfactory  reasons  for 
withholding  its  benefits  in  any  given  case. 
An  exhaustive  article  on  this  subject,  by 
Dr.  Erskine  Mason,  of  Xew  York,  may 
be  found  in  the  Am.  Journal  of  the  Med. 
Sciences  for  October,  1873  ;  and  the  method 
of  performing  the  operation  will  be  given 
in  detail  in  the  article  on  Operative  Sur- 
gery in  Vol.  III.] 


Cancer  of  the  Kectttm. 

In  considering  the  subject  of  stricture 
of  the  rectum,  that  form  of  the  disease 
only  has  been  alluded  to  which  is  the  re- 
sult of  simple  inflammatory  thickening  : 
there  is,  however,  another  condition, 
where  more  or  less  obstruction  to  the 
calibre  of  the  bowel  is  produced  by 
growths  which  are  essentially  of  a  malig- 
nant character,  whereby  the  constitution 
is  contaminated,  and  which  render  the 
local  disease  much  more  formidable  than 
the  simple  stricture.  The  features  of  dis- 
tinction between  these  two  particular 
kinds  of  the  affection  are  generally  pretty 
broadly  marked,  and,  indeed,  cannot  well 
be  confounded,  when  the  one  we  are  con- 
sidering has  become  fully  developed. 

Cancer  may  attack  any  part  of  the  rec- 
tum, but  it  is  perhaps  most  generally  met 
with  in  the  lower  portion  ;  so  that  in  a 
large  number  of  cases  the  disease  is  within 
the  reach  of  the  surgeon's  finger,  and  its 
character  may  be  readily  appreciated.   In 


the  very  early  stage  of  the  disease  it  ap- 
pears to  commence  as  a  hard  depo  il 
between  the  coats  of  tin;  intestine;  the 
deposit  in  some  instances  consisting  of 
distinct  nodules  scattered  here  and  there 
over  the  bowel  ;  in  other  cases  there  will 
be  a  complete  circle  formed  by  the  disuse 
The  actual  seat  of  the  deposit  is  in  most 
cases  the  areolar  tissue,  between  the  mu- 
cous and  muscular  coats.  As  the  disease 
advances,  this  is  more  distinctly  ascer- 
tained by  the  circumstance  that  the  mu- 
cous membrane,  in  a  more  or  less  healthy 
condition,  is  raised  up  by  the  deposit  un- 
derneath it  ;  in  course  of  time,  however, 
this  membrane  becomes  ulcerated,  gener- 
ally in  the  centre  of  the  deposit. 

In  more  rare  instances  the  malignant 
deposit  is  situated  between  the  muscular 
and  serous  coat  of  the  bowel,  and  the 
morbid  growths  penetrate  into  and  be- 
tween the  fibres  of  the  muscular  tissue. 
A  general  thickening  and  induration  of 
the  whole  structure  of  the  bowel  takes 
place,  so  that  when  a  section  is  made  it  is 
impossible  to  distinguish  one  texture  from 
another.  By  this  means  the  cavity  of  the 
bowel  becomes  encroached  upon,  much  in 
the  same  way  as  when  the  simple  fibrous 
thickening  takes  place. 

As  time  advances  and  the  cancerous 
growth  increases,  the  cavity  of  the  intes- 
tine becomes  encroached  upon  to  a  greater 
extent  by  the  formation  of  one  or  more 
tumors,  or  nodules,  which  project  into 
the  bowel ;  by-and-by  ulceration  of  their 
surface  takes  place,  and  in  some  instances 
there  will  be  found  blended  together  a  large 
hard  nodule  of  cancer,  and  a  distinct  fun- 
gous growth  with  a  bleeding  ulcerated 
surface.  The  morbid  growths  increase 
upwards  and  downwards,  involve  the  rec- 
tum to  the  extent  of  four  or  six  inches, 
spread  towards  the  orifice  of  the  bowel, 
and  appear  there,  as  warty  growths  or 
masses  of  fungoid  disease.  It  not  unfre- 
quently  happens,  however,  that  there  is  a 
small  portion  of  the  bowel  perfectly 
healthy  between  the  anus  and  the  de- 
posit. 

The  same  feature  which  is  associated 
with  malignant  disease  elsewhere  is  no- 
ticeable here,  viz.  :  its  power  of  diffusion 
and  of  attacking  neighboring  parts  ;  and 
this  is  one  reason  why  cancer  of  the  rec- 
tum especially  is  such  a  distressing  mal- 
ady. On  examining  specimens  of  malig- 
nant disease  of  this  bowel,  which  has 
advanced  so  far  as  to  terminate  life,  the 
surrounding  textures  and  neighboring  or- 
gans will  be  found  much  affected.  In  one 
case  the  uterus  or  vagina,  in  another  the 
bladder,  prostate,  or  urethra,  has  become 
involved  in  this  malignantaction,  or  subse- 
quent disorganization.  A  by  no  means  in- 
frequent result  of  the  mischief  in  the  male 
is  the  formation  of  an  artificial  opening 
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in  the  base  of  the  bladder  or  urethra, 
and  the  escape  into  and  blocking  up  of 
this  canal  by  fecal  matter.  In  some  in- 
stances the  ulceration  penetrates  the  coats 
of  the  bowel,  and  opens  into  the  cavity  of 
the  peritoneum ;  whilst  in  others  there 
may  be  a  communication  between  the 
bowel  and  much  more  distant  parts,  as 
for  instance  the  hip-joint.  I  lately  exam- 
ined a  preparation  of  scirrhus  of  the  rec- 
tum, situated  about  two  inches  from  the 
orifice ;  there  was  a  fistulous  opening 
above  the  stricture,  communicating  dis- 
tinctly with  an  abscess  of  the  hip-joint. 
In  some  cases  the  ulceration  which  takes 
place  as  the  result  of  the  extension  of  the 
disease  is  very  marked ;  whilst  in  other 
instances  there  is  slight  ulceration,  but 
an  enormous  amount  of  thickening  of  the 
coats  and  matting  together  of  the  various 
parts  around.  Sometimes  the  cavity  of 
the  pelvis  is  found  to  be  almost  entirely 
filled  up  by  a  large  mass  of  malignant  dis- 
ease, originating  in  the  bowel.  In  other 
cases  the  peritoneum  is  thickened  with 
the  cancerous  matter  ;  the  omentum  also 
may  be  loaded  with  it,  and  the  liver  may 
have  malignant  tumors  scattered  through 
its  texture. 

All  the  different  varieties  of  cancer  are 
seen  to  involve  the  rectum  ;  of  these,  how- 
ever, the  true  hard  scirrhus  is  that  most 
frequently  met  with ;  next  to  this,  per- 
haps, the  fungoid  disease  is  more  often 
found.  Specimens  of  epithelial  and  col- 
loid cancer  are  more  rarely,  but  occasion- 
ally, seen. 

The  symptoms  which  attend  upon  ma- 
lignant disease  of  the  rectum  vary  much, 
both  according  to  the  stage  of  the  malady 
and  the  particular  effect  the  deposit  has 
upon  the  cavity  of  the  bowel.  At  the  out- 
set the  patient  complains  of  an  uneasiness 
about  the  lower  part  of  the  bowel,  and 
an  interruption  to  its  proper  functions  ; 
the  feces  passing  with  more  difficulty  than 
heretofore ;  diarrhoea  occasionally  inter- 
vening, accompanied  with  bloody  mucus, 
and  this  latter  symptom  becomes  more 
and  more  prominent.  Thus  at  first  the 
symptoms  are  those  which  depend  upon 
ordinary  stricture  of  the  rectum,  and  the 
more  especially  as  in  some  instances  there 
is  very  little  disturbance  of  the  general 
health.  As  the  disease  advances,  how- 
ever, there  comes  on  a  greater  difficulty  in 
voiding  the  feces,  the  act  is  accompanied 
with  considerable  pain,  and  at  each  time 
the  bowels  are  moved  there  is  a  discharge 
of  blood.  As  in  ordinary  stricture,  there 
is  great  distension  felt,  which  is  now  and 
then  relieved  by  a  profuse  diarrhoea. 

The  general  health  at  first  is  but 
slightly  affected  ;  but  as  the  disease  ad- 
vances, its  effects  on  the  constitution  be- 
come marked  ;  the  patient  complains  of 
indigestion  and  flatulence,  and  of  an  in- 


describable depression.  His  face  becomes 
anxious — presents  the  peculiar  dull  aspect 
of  one  suffering  from  malignant  disease  : 
and  emaciation  takes  place.  The  patient 
is  deprived  of  rest ;  and  indeed  there  can 
be  few  more  pitiable  objects  than  some  of 
those  who  are  suffering  under  cancerous 
disease  of  the  rectum. 

In  course  of  time,  the  gut  becoming 
more  narrowed,  and  the  surface  of  the 
diseased  textures  getting  into  an  ulcer- 
ated state,  there  ensues  of  necessity  a 
greater  hindrance  to  the  passage  of  the 
feces  ;  painful  attempts  are  constantly 
made  to  pass  them,  and  these  efforts  are 
accompanied  with  an  acrid  sanious  dis- 
charge, mixed  with  feculent  and  muco- 
purulent fluids.  And  frequently  this 
action  comes  on  without  the  patient  hav- 
ing the  least  control  over  himself.  As 
the  disease  involves  the  surrounding  tis- 
sues, abscess  forms  by  the  side  of  the 
bowel,  and  degenerates  into  fistula.  And 
when  the  deposit  encroaches  upon  the 
bladder,  there  is  either  great  irritability 
of  that  organ,  or  daily  retention  of  urine  ; 
this  latter  symptom  may  be  produced  by 
the  impaction  of  fecal  matter  in  the 
urethra.  I  have  lately  seen  a  preparation 
where  a  fatal  retention  of  urine  proceeded 
from  this  cause. 

Death  generally  follows  this  disease 
within  three  or  four  years  after  its  symp- 
toms are  marked.  And  it  is  produced 
either  by  a  gradual  sinking  of  the  powers 
of  life,  or  by  the  sudden  coming  on  of  an 
attack  of  obstruction  of  the  bowels. 

Fis.  404. 


Cancerous  growth,  protruding  at  the  anus,  sur- 
rounded by  external  piles. 

When  the  disease  has  existed  for  some 
time,  and  is  not  situated  high  up  in  the 
bowel,  the  surgeon  can  have  little  diffi- 
culty in  forming  a  correct  diagnosis  ;  and 
in  many  cases  there  is  more  or  less 
scirrhous  induration  at  the  orifice  of  the 


CANCER    OF    THE    RECTUM. 


661 


anus,  or  the  disease  protrudes  externally 
in  the  shape  of  a  fungoid  mass.  In  the 
early  stages,  however,  it  is  not  easy  to 
recognize  the  true  nature  of  the  malady. 
If  the  growth  be  within  the  reach  of  the 
finger,  it  will  be  felt  as  an  indurated  ring, 
encircling,  or  partially  encircling,  the 
bowel,  as  when  a  simple  stricture  exists  ; 
but  in  the  scirrhous  disease  the  hardness 
is  much  more  decided  and  more  exten- 
sive, the  discharge  also  is  of  a  more  of- 
fensive and  sanious  character  than  it  is 
in  the  earlier  stages  of  the  simple  stric- 
ture. It  may,  however,  be  difficult  not- 
withstanding to  ascertain  the  true  nature 
of  the  malady  at  its  outset ;  therefore  a 
cautious  opinion  must  be  given. 

I  saw,  a  few  months  since,  a  patient,  about 
forty  years  old,  who  was  oj)erated  upon  twice 
for  fistula,  neither  operation  succeeding.  On 
going  to  see  her  after  the  last  had  failed,  I 
made  a  careful  examination,  and  discovered 
a  stricture  at  the  lower  part  of  the  rectum. 
I  am  not  aware  that  there  had  been  any  sus- 
picion of  malignant  disease,  and  the  only 
reason  which  made  me  suspect  its  existence 
was  the  circumstance  of  the  induration  being 
very  decided  and  extensive.  I  gave  a  cautious 
opinion,  inclining  rather  to  the  view  that  the 
disease  was  malignant.  This  patient  has 
lately  died  with  cancer  of  the  rectum.  I  may 
mention  that  the  surgeon  who  operated  upon 
the  fistula  was  a  man  of  large  experience  and 
great  skill. 

The  treatment  to  be  adopted  for  malig- 
nant disease  of  the  rectum  can  offer  no 
other  service,  unfortunately,  than  that  of 
palliating  the  disease,  assuaging  pain, 
and  prolonging  the  duration  of  life.  We 
have  seen  that,  in  instances  of  simple 
stricture  of  the  rectum,  the  affection  may 
be  cured,  or  at  all  events  kept  under  con- 
trol, by  the  careful  employment  of  proper 
surgical  means  and  appliances  ;  because 
the  deposit  forming  the  contraction  is 
merely  the  result  of  inflammation,  and 
thus  may  be  absorbed  or  much  dimin- 
ished by  the  use  of  pressure  ;  and  more- 
over, the  general  constitutional  health  is 
not  affected  as  when  the  disease  is  of  a 
cancerous  nature.  Relief,  however,  can 
be  given  to  those  unfortunate  persons 
who  labor  under  the  latter  complaint ; 
and  it  is  important  to  inquire  what  are 
the  measures  best  calculated  to  produce 
that  result. 

There  is  a  difference  of  opinion 
amongst  surgeons  as  to  whether  the  em- 
ployment of  dilatation  is  proper.  As  a 
rule  it  may  be  stated  that  bougies  should 
not  be  used  in  malignant  stricture  of  the 
rectum  ;  but  it  is  unwise  to  discard  them 
entirely.  When  the  disease  is  met  with 
in  its  early  stage,  has  not  ulcerated,  is 
within  reach  of  the  finger,  and  is  pro- 
ducing much  contraction  of  the  calibre  of 


the  bowel,  a  wax  or  [gum-elastic]  bougie 
well  oiled  may  be  passed  gently  through 
the  contracted  part ;  and  its  use  may  be 
repeated  once  or  twice  in  a  week,  if  pain 
be  not  produced.  In  case  of  extensive 
cancer  of  the  rectum  which  had  not  ulce- 
rated, I  employed  the  bougie  in  this  man- 
ner for  a  long  period  with  the  effect  of 
giving  relief.  It  is  not  to  be  expected  that 
any  absorption  of  the  diseased  tissue  should 
take  place  beyond  that  which  is  deposited 
in  connection  with  cancerous  stricture  as 
the  mere  result  of  inflammatory  action. 
When,  however,  the  disease  has  ad- 
vanced to  the  ulcerated  stage,  it  would  be 
highly  imprudent  to  use  bougies.  [Dr.  F. 
N.  Otis  reports  (Hospital  Gazette  and 
Arch,  of  Clin.  Surgery,  1877),  a  case  of 
malignant  stricture  of  the  rectum,  in 
which,  as  a  palliative  measure,  he  com- 
pletely divided  the  recto-vaginal  septum, 
sphincter  aui,  and  perineum  ;  the  opera- 
tion gave  great  temporary  relief.] 

The  main  object  in  the  treatment  is  the 
alleviation  of  pain  ;  and  this  is  best  effect- 
ed by  the  use  of  anodynes  exhibited  in 
the  shape  of  suppositories  made  of  pil. 
saponis  comp.,  or  of  morphia  mixed  with 
extract  of  hyoscyamus,  in  the  proportion 
of  half  a  grain  of  the  salt  to  ten  grains  of 
the  extract.  This  should"  be  introduced 
each  night  into  the  rectum,  and  in  the 
course  of  time  the  strength  of  the  anodynes 
must  be  increased.  I  have  seen  very 
great  relief  given  to  the  patient  for  many 
weeks  by  the  use  of  this  suppository.  As 
the  disease  extends,  and  involves  other 
parts,  the  suffering  is  much  more  severe, 
and  it  will  be  found  necessary  to  give 
opium  by  the  mouth  as  well  as  by  the  rec- 
tum, in  order  to  produce  a  mitigation  of 
pain.  [Dr.  D'Arpene,  of  Elba,  has  sug- 
gested enemata  of  gastric  juice  (Med. 
i^ews  and  Library,  May,  1871,  from  Lan- 
cet, March  18,  1871).] 

The  bowels  are  to  be  unloaded  by  the 
occasional  use  of  aperients,  and,  when 
there  is  not  much  irritation  caused,  by 
the  exhibition  of  enemata  of  warm 
water.  In  order  to  soothe  the  ulcerated 
and  painful  parts,  injections  of  tepid  oil 
or  of  decoction  of  poppies  must  be  used 
from  time  to  time  :  the  surgeon  must  not 
forget  to  take  great  care  in  the  introduc- 
tion of  the  enema-tube,  as  serious  mis- 
chief may  soon  be  effected. 

During  the  time  the  malady  is  running 
its  course,  the  strength  of  the  patient, 
which  will  gradually  decline  from  day  to 
day,  must  be  supported  by  those  articles 
of  diet  which  contain  the  most  nourish- 
ment in  the  smallest  bulk,  and  which 
leave  but  little  feculent  matter  in  the  in- 
testines ;  and  it  will  be  needful  to  avoid 
as  much  as  possible  vegetables  and  bread. 
The  profuse  sanious  and  foul  discharge 
which  sometimes  accompanies  this  disease 
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may  be  checked  by  an  injection  composed 
of  sulphate  of  copper  and  opium,  or  a 
very  diluted  lotion  of  solution  of  chloride 
of  zinc  may  be  employed  with  benefit. 

If  sudden  and  complete  obstruction  of 
the  bowels  should  occur  during  the  course 
of  this  disease,  it  will  be  a  question  as  to 
how  far  the  surgeon  is  justified  in  making 
an  artificial  anus.  If  this  accident  hap- 
pens in  the  last  stage  of  the  disease, 
when  the  patient  is  much  exhausted  by 
previous  suffering,  I  do  not  think  that 
the  operation  should  be  performed ;  but 
if  the  obstruction,  which  must  be  fatal, 
should  occur  during  the  earlier  course  of 
the  affection  and  before  the  constitution  of 
the  patient  has  been  much  impaired,  the 
surgeon  is  only  doing  his  duty  if  he  re- 
commends a  proceeding  which,  although 
in  itself  surrounded  with  difficulty  and 
danger,  may  yet  prolong  life  for  several 
months  at  least,  and  allow  the  patient  to 
die  at  least  in  comparative  ease.  Some 
surgeons  were,  a  few  years  since,  in  the 
habit  of  performing  excision  of  the  lower 
part  of  tbe  rectum  when  affected  with 
cancer,  but  this  proceeding  must  be  looked 
upon  both  as  barbarous  and  unscientific, 
and  it  is  now,  happily  exploded  from  the 
catalogue  of  surgical  operations. 

[Since  the  above  statement  was  made, 
an  entire  change  has  taken  place  in  the 
opinions  of  leading  surgeons,  and  exci- 
sion of  the  rectum,  in  suitable  cases, 
ranks  among  legitimate  operative  proced- 
ures. It  has  been  resorted  to,  with  a 
satisfactory  degree  of  success  in  the  way 
of  prolonging  life  and  alleviating  suffer- 
ing, by  Nussbaum,  Hueter,  Koeberle,  and 
Volkmann,  in  Germany  ;  by  Polaillon, 
"Verneuil,  Marchand,  and  others  in  France; 
by  Cripps,  T.  Holmes,  Hutson  Ford,  and 
Gay,  in  England  ;  and  by  Agnew,  Brid- 
doh,  Levis,  J.  E.  "Wood,  Willard,  Peabody, 
Otis,  and  Kelsey,  in  the  United  States. 

The  reader  will  find  an  excellent  paper 
on  the  subject,  b}r  Dr.  J.  B.  Boberts,  of 
Philadelphia,  in  the  "Surgery  of  the 
Pennsylvania  Hospital,"  1880;  and  a 
number  of  articles  containing  reports  of 
cases,  with  comments,  have  recently  ap- 
peared in  various  American  and  foreign 
journals. 

Directions  for  the  procedure  will  be 
found  in  the  article  on  Operative  Sur- 
gery, Vol.  III.] 


Polypus  of  the  Bectum. 

Polypus  of  the  rectum,  although  a  some- 
what rare  disease,  is  not  unfrequently 
seen  by  those  who  have  large  opportuni- 
ties of  studying  the  affections  of  this  por- 
tion of  the  intestinal  canal.  It  is  met 
with  in  various  forms,  and  it  is  impor- 


tant to  be  acquainted  with  the  disease, 
inasmuch  as  it  often  produces  most 
severe  symptoms,  and  at  the  same  time 
is  easily  remedied. 

The  most  simple  form  in  which  a  poly- 
pus is  seen  is  where  there  are  one  or 
more  short  processes,  as  it  were,  of  the 
mucous  membrane  standing  out  promi- 
nently in  the  cavity  of  the  rectum.  These 
bodies,  if  they  may  be  so  termed,  pro- 
duce little  uneasiness,  and  are  generally 
only  accidentally  discovered  when  the 
surgeon  is  making  an  examination  of  the 
bowel  with  the  speculum  for  some  other 
disease.  They  are  usually  situated  above 
the  sphincter,  cause  very  little  inconve- 
nience, and  therefore  do  not  demand  the 
attention  of  the  surgeon. 

The  soft  gelatinous  polypus,  like  that 
growing  from  the  mucous  membrane  of 
the  nostril,  is  very  rarely  indeed  met 
with  ;  but  it  is  not  an  infrequent  occur- 
rence to  observe  a  polypus  which  grows 
from  the  mucous  membrane  of  the  rec- 
tum about  an  inch  from  the  orifice.  It 
varies  in  length  and  thickness,  being 
from  half  an  inch  to  two  inches  in  length, 
and  as  thick  as  a  crow-quill  or  as  the  lit- 
tle finger.  This  form  of  tumor  is  of  a 
reddish-white  color,  firm  in  texture,  and 
attached  to  the  mucous  membrane  some- 
times by  two  distinct  stalks  ;  or  it  may 
have  only  one  attachment  and  a  bifur- 
cated extremity.  On  examination  this 
form  of  polypus  is  found  to  be  fibro-cell- 
ular  in  structure,  and  very  slightly  vas- 
cular. In  one  specimen  of  this  fibrous 
polypus,  which  I  lately  removed  from  the 
mucous  membrane  of  the  gut  just  within 
the  verge  of  the  anus,  some  curious  mi- 
croscopical appearances  were  observed. 
The  structure  was  principally  fibrous,  but 
the  mucous  covering  was  arranged  so  as 
to  form  a  number  of  very  distinct  villous 
processes.  It  looked  like  a  piece  of  small 
intestine ;  lacteals  could  be  seen  in  the 
villous  processes,  and  their  trunks  could 
be  followed  for  some  distance  into  the 
tissue  of  which  the  tumor  was  composed. 

When  seated  high  up,  this  polypus  does 
not  produce  much  uneasiness ;  but  most 
generally  it  is  attached  to  the  bowel  so 
near  to  the  anus,  that  when  the  patient 
is  at  the  closet  the  extremity  of  the  tu- 
mor protrudes,  and  perhaps  becomes 
gripped  by  the  sphincter,  and  in  this 
manner  very  annoying  and  painful  symp- 
toms are  produced.  Sometimes  even  the 
polypus  protrudes  when  the  patient  walks 
about  ;  great  irritation  exists,  there  is  a 
discharge  of  mucus,  sometimes  of  a  lit- 
tle blood  ;  and  the  patient  is  obliged  to 
wear  a  support,  which  gives  ease.  He  is 
conscious  of  some  foreign  body  at  the 
anus,  but  the  symptoms  are  usually  at- 
I  tributed  to  piles. 
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The  only  efficient  treatment  for  this 
kind  of  polypus  is  to  remove  it ;  and  as 
there  is  so  little  vascularity,  it  may  safely 
be  taken  away  by  tbe  scissors,  especially 
when  the  tumor  is  very  near  to  the  anus  ; 
for  if  there  be  any  hemorrhage  it  is  easy 
to  stop  it.  When  the  polypus  is  situated 
an  inch  or  more  above  the  anus,  and  the 
base  is  at  all  broad,  the  tumor  should  be 
well  brought  down  by  an  injection  prev- 
iously given,  and  a  thread  can  be  tied 
tightly  around  the  base  before  the  growth 
is  snipped  away.  In  several  cases,  how- 
ever, where  I  have  cut  these  fibrous 
polypi  away  without  first  tying  them, 
there  has  only  been  a  very  slight  amount 
of  bleeding  subsequently. 

Fia:.  405. 


Warty  polypi  at  the  anus. 

A  form  of  polypus  very  rarely  met  with 
is  where  the  growth  is  warty. 

I  lately  saw  a  gentleman  of  middle  age, 
who  consulted  me  for  prolapsus  ;  and  on  com- 
ing to  examine  him,  after  making  him  pro- 
trude the  parts  well,  I  found  attached  to  the 
base  of  the  prolapsed  portion,  about  an  inch 
from  the  verge  of  the  anus,  a  curious-looking 
mass,  composed  of  an*  aggregation  of  small 
lobes  arranged  upon  a  peduncle,  just  like  a 
hunch  of  grapes.  This  polypus,  if  it  may  be 
so  termed,  was  an  inch  in  length,  of  a  reddish- 
white  color,  and  it  protruded  at  the  centre  of 
the  anus.  I  removed  this  growth,  and  on 
microscopical  examination  its  texture  was 
chiefly  or  entirely  epithelial ;  in  fact  it  might 
be  considered  as  a  warty  growth. 


The  vascular  polypus  is,  perhaps,  of 
most  frequent  occurrence ;  it  is  chiefly 
met  with  in  young  children.  The  tumor 
varies  in  size  from  a  cherry  to  a  pea ;  is 
of  a  bright  red  color  ;  its  structure  is 
fibro-cellular,  and  eminently  vascular.  It 
is  either  situated  within  a  short  distance 
of  the  anus,  or  it  may  have  its  attachment 
one  or  two  inches  up  the  gut,  by  means 
of  a  long  narrow  stalk.  The  symptoms 
which  this  form  of  the  disease  produces 
is  the  prolapse  of  the  tumor  on  the  child 
evacuating  the  bowels,  and  hemorrhage 
of  a  more  or  less  profuse  character.  This 
bleeding  not  only  takes  place  when  the 
child  is  at  the  closet,  but  it  will  persist 
afterwards,  when  he  is  running  about. 
The  occurrence  of  this  loss  of  blood  in  a 
child  should  lead  to  a  close  examination 
of  the  rectum  for  polypus ;  for  if  the 
tumor  be  attached  high  up,  it  will  recede 
immediately  after  the  action  of  the  bowels, 
and  escape  observation.  It  is  necessary, 
therefore,  to  make  the  inspection  imme- 
diately after  the  evacuation  of  the  con- 
tents of  the  rectum  either  by  medicine  or 
an  enema.1 

The  treatment  which  should  be  adopted 
is  simple,  and  merely  consists  in  the  re- 
moval of  the  polypus,  either  by  twisting 
it  off  with  a  pair  of  forceps,  or  placing  a 


1  It  is  very  important  to  make  a  thorough 
examination  of  the  rectum  immediately  after 
the  bowels  have  been  acted  upon,  when  there 
is  a  suspicion  of  a  polypus,  otherwise  the  dis- 
ease may  escape  notice.  A  remarkable  illus- 
tration of  this  occurred  in  a  lady  to  whom  I 
was  called  by  a  medical  practitioner,  who 
had  been  in  constant  attendance  upon  the 
patient,  whose  symptoms  were  referred  to 
some  external  piles.  These  were  removed, 
but  with  scarcely  any  relief  to  the  severe 
pain  experienced  after  the  action  of  the 
bowels,  and  to  the  sense  of  protrusion.  I 
made  a  careful  examination,  after  the  bowels 
had  been  well  cleared  with  an  enema ;  but 
nothing  was  observable  beyond  a  slight  crack 
at  the  posterior  part  of  the  anus.  It  was 
thought  right  to  divide  this,  in  the  hope  that 
the  severe  pain  would  be  removed  by  the 
operation,  but  this  failed  in  its  object ;  and 
we  were  vainly  endeavoring  to  ascertain  the 
cause  of  her  suffering,  until  on  one  occasion 
we  found  the  patient  had  just  got  into  bed 
after  having  had  the  bowels  freely  acted 
upon.  I  took  the  oj:>portuiiity  of  examining 
her  immediately,  and  to  my  great  surprise 
found  a  large  fleshy  polypus  attached  high 
up  to  the  posterior  wall  of  the  gut  by  a  nar- 
row peduncle.  Without  further  delay,  I, 
with  some  difficulty,  placed  a  double  ligature 
around  this  tumor,  and  thus  fortunately  re- 
moved a  disease  which,  from  being  long  un- 
detected, had  caused  great  suffering.  It  was 
strange  that  this  polypus  had  not  shown 
itself  when  I  examined  her  on  a  previous  oc- 
casion, after  the  action  of  the  enema. 
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ligature  around  the  pedicle,  and  returning 
the  tumor  within  the  bowel  and  allowing 
it  to  slough  off.  Excision  should  not  be 
resorted  to  in  these  cases,  as  there  might 
be  a  considerable  amount  of  bleeding, 
which  would  be  especially  prejudicial  in  a 
young  child. 

A  rare  form  of  polypus  of  the  rectum 
is  occasionally  met  with  in  adults,  when 
the  tumor  reaches  a  size  as  large  as  an 
egs.  ;  it  has  been  not  inaptly  termed  the 
villous  tumor,  inasmuch  as  it  mainly 
consists  of  elongated  processes  or  villi, 
extremely  vascular.  This  form  of  tumor 
produces  most  severe  symptoms  of  a 
foreign  body  in  the  bowel,  and  is  the 
cause  of  periodical  hemorrhage  to  a  large 
extent,  by  which  the  health  becomes  very 
much  broken  down.  It  is  a  question  with 
some  as  to  whether  this  form  of  polypus 
is  malignant  or  not. 

Mr.  Quain  has  made  some  investiga- 
tions into  the  structure  of  this  tumor,  and 
he  has  found  that  it  was  composed  of  long 

Fig.  406. 


Villous  tumor  of  the  rectum.     From  a  preparation  in 
the  Museum  of  St.  George's  Hospital. 

processes  slightly  held  together,  each  pro- 
cess strictly  resembling  villi.  And  as  the 
mass  is  very  vascular,  he  has  concluded 
that  the  disease  is  not  of  a  malignant 
nature,  as  stated  by  Rokitansky. 

A  very  interesting  specimen  of  this  rare 
form  of  tumor  of  the  rectum  is  preserved  in 
the  Museum  of  St.  George's  Hospital,  and  on 
examination  it  presents  exactly  the  features 
described  by  Mr.  Quain.  It  was  situated 
about  three  inches  from  the  verge  of  the 
anus,  in  the  anterior  wall  of  the  rectum,  evi- 
dently springing  from  the  submucous  cellular 
tissue.  It  is  round  in  form,  circumscribed 
and   prominent,   and   about   the   size   of  an 


orange.  The  tufts  or  processes  are  remark- 
ably well  developed.  The  tumor  so  obstructed 
the  cavity  of  the  bowel,  that  almost  complete 
retention  of  the  feces  resulted,  and  the  gut 
above  was  very  much  distended.  The  blad- 
der was  much  pressed  upon  by  the  diseased 
mass.  It  was  impossible  to  say  how  long  the 
disease  had  been  growing,  but  it  was  not 
detected  until  about  five  years  before  death, 
when  the  occurrence  of  hemorrhage  and  of 
the  symptoms  before  spoken  of  led  to  its  dis- 
covery. Several  attempts  were  made  to  de- 
stroy the  mass  by  ligature  and  other  means, 
but  it  was  not  possible  to  effect  more  than  a 
partial  removal  of  the  more  prominent  por- 
tions— an  operation  which  was  performed  no 
less  than  thirty-three  times  before  his  death, 
and  on  each  occasion  with  temporary  benefit. 
The  patient  was  seventy  when  he  died,  and 
no  other  disease  was  found  on  a  careful  ex- 
amination of  the  body.1 

I  have  only  once  met  with  an  instance  of  a 
growth  of  this  nature,  but  it  was  of  a  very 
interesting  character,  inasmuch  as  it  had  re- 
sisted treatment  and  had  reduced  the  patient 
to  a  very  low  state.  It  was  that  of  a  married 
lady,  sent  to  me  by  Dr.  Rooke,  of  Chelten- 
ham. She  had  suffered  much  from  profuse 
hemorrhage  from  the  bowel  without  any  pro- 
trusion whatever,  and  when  I  first  saw  her  it 
was  extremely  difficult  to  ascertain  where  the 
bleeding  came  from  ;  but  after  a  very  careful 
examination  with  the  speculum,  I  found  a 
well-defined  vascular  growth,  about  the  size 
of  a  crown  piece,  two  inches  from  the  anus. 
From  the  condition  of  the' patient,  and  the 
appearance  of  the  diseased  parts,  I  was  afraid 
that  it  might  be  of  a  malignant  character, 
and  this  idea  was  somewhat  confirmed  by  the 
continuance  of  the  bleeding,  notwithstanding 
very  careful  local  and  general  treatment. 
However,  finding  milder  measures  fail,  I  de- 
termined to  apply  with  vigor  strong  nitric 
acid  to  the  part.  This  I  did  on  several  occa- 
sions, and  was  much  pleased  to  find  that  the 
bleeding  became  checked,  and  after  about 
half  a  dozen  applications  the  hemorrhage 
ceased,  and  the  patient's  health  was  rapidly 
restored.  I  saw  this  lady  lately,  some  three 
years  after  the  treatment,  and  she  was  in 
remarkably  good  health. 

Pruritus  Ant. 

This  affection  is  very  common,  and  very 
productive  of  suffering ;  and  although 
certain  pathological  changes  occur  at  the 
margin  of  the  anus  in  connection  with  it, 
itching  and  irritation  of  this  part  must 
be  regarded  rather  as  a  symptom  than  as 
a  special  disorder.  Thus  it  is  frequently 
associated  with  an  unhealthy  state  of  the 
secretions  of  the  intestinal  canal,  or  with 
simple  constipation — a  fact  which  is  not 
uncommonly  overlooked  in  the  treatment 
of  those  who  suffer ;  it  is  also  attendant 
upon  a  congested  state  of  the  vessels  of 


1  Path.  Soc.  Trans.,  xii.,    120. 
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the  rectum,  which  can  hardly  be  consid- 
ered hemorrhoidal,  inasmuch  as  on  ex- 
amination there  will  be  found  neither 
hemorrhoidal  tumors  nor  prolapsus,  but 
a  considerable  amount  of  congestion  of 
the  mucous  membrane.  This  form  of  the 
complaint  is  peculiarly  prone  to  occur  in 
those  who  sit  for  a  long  time  together  at 
the  desk.  Pruritus  is  familiar  to  us  as  a 
symptom  of  ascarides  in  the  rectum;  it  is 
also  found  in  a  very  distressing  degree  in 
connection  with  disordered  conditions  of 
the  womb.  I  have  recently  seen  a  case 
of  ulcer  of  the  rectum,  where  the  only 
well-marked  symptom  attending  upon  this 
usually  painful  morbid  condition  was  a 
constant  and  troublesome  itching. 

Certain  morbid  changes  occur  around 
the  margin  of  the  anus  in  advanced  cases 
of  this  disorder,  in  consequence  of  the 
attempts  of  the  patients  to  relieve  them- 
selves by  scratching  and  irritating  the 
parts;  the  naturally  thin  skin  becomes  ex- 
coriated ;  the  secretions  of  the  part  are 
exaggerated  ;  and  if  the  irritation  is  con- 
tinued, fissures,  and  even  ulcerations,  are 
formed  ;  and  in  course  of  time  the  integ- 
ument becomes  thickened  and  indurated, 
and  gets  almost  into  a  condylomatous 
state  ;  and  a  painful  and  distressing  itch- 
ing is  produced — especially  when  the  pa- 
tient lies  down  in  bed — which  is  most 
troublesome  to  remove. 

[A  very  common  cause  of  anal  irrita- 
tion is  the  incomplete  emptying  of  the 
bowel,  and  the  consequent  presence  of  a 
portion  of  feces  pressing  against  the  in- 
ternal sphincter.  The  injection  of  a  small 
quantity  of  cool  water  will  bring  away  the 
irritating  mass,  and  relieve  the  itching.] 

The  treatment  to  be  adopted  in  such 
cases  is  to  be  conducted  upon  the  ordinary 
principles  of  surgery.  In  the  first  place 
a  very  careful  examination  of  the  parts 
must  be  instituted,  both  external  and  in- 
ternal ;  and  strict  inquiry  should  be  made 
with  a  view  of  ascertaining  if  there  be 
any  special  cause  for  the  existence  of  the 
pruritus,  such  as  ascarides  or  a  loaded 
state  of  the  large  intestines ;  in  either 
case  the  exhibition  of  purgatives  and  the 
use  of  enemata  will  be  the  proper  plan  of 
treatment,  and  immediate  relief  ensues. 
If  dyspepsia,  together  with  an  unhealthy 
secretion,  exist,  strict  avoidance  of  im- 
proper articles  of  diet,  and  the  occasional 
use  of  a  pill  composed  of  a  grain  of  calo- 
mel and  three  or  four  of  watery  extract  of 
aloes,  will  frequently  remove  the  itching 
of  the  anus,  without  the  employment  of 
any  local  measure  beyond  the  application 
of  water  or  soap  and  water.  It  is,  how- 
ever, in  those  cases  where  the  disease,  al- 
though perhaps  at  first  only  a  symptom, 
has,  by  neglect  and  irritation,  degenerated 
more  decidedly  into  a  local  malady,  that 
great  difficulty  is  experienced  in  procuring 
vol.  if.— 43 


relief.  Here,  at  the  same  time  that  con- 
stitutional measures  are  not  neglected, 
local  remedies  will  be  mostly  required  ; 
but  very  often  many  will  be  tried,  one 
after  the  other,  before  the  desired  relief 
can  be  obtained.  In  these  cases  there 
will  be  generally  found  some  morbid 
alteration,  in  the  form  of  slight  ulcer- 
ations or  fissures  of  the  skin,  and  the 
first  object  is  to  heal  these;  and  it  may 
be  effected  by  the  very  careful  application 
of  a  solution  of  nitrate  of  silver — of  a 
strength  varying  from  ten  to  twenty 
grains  of  the  salt  to  an  ounce  of  water — 
by  means  of  a  camel's-hair  brush.  The 
application  should  be  repeated  so  long  as 
the  cracks  or  ulcerations  exist.  Not  un- 
frequently  the  itching  and  irritation  will 
disappear  so  soon  as  these  heal  and  the 
skin  becomes  healthy;  but  there  is  a 
tendency  for  the  excoriations  to  reajmear; 
and  to  prevent  this,  the  patient  should  be 
advised  to  bathe  the  parts  well  morning 
and  night  with  a  strong  solution  of  alum. 
If  the  solution  of  nitrate  of  silver  Mis 
either  to  heal  the  fissures,  or  to  give  relief 
to  the  itching  when  they  are  healed,  an 
ointment  composed  of  one  drachm  of  gly- 
cerine to  an  ounce  of  lard  may  be  used 
with  good  effect ;  and  should  there  exist 
a  thickened  or  condylomatous  condition 
of  the  integument,  I  know  of  nothing 
more  useful  than  the  application  of  an 
ointment  composed  of  one  drachm  of  cal- 
omel and  one  ounce  of  lard.  If  an  ulcer 
— as  in  the  case  mentioned  before  by  me — 
should  be  found  to  exist  within  or  upon 
the  sphincter,  the  ordinary  operation  for 
that  malady  must  be  put  in  force. 

[Sometimes  an  ointment  containing 
camphor  ^ss,  chloral  gss,  to  sss  of  ung. 
petrolei,  will  give  relief;  or  one  of  sj  of 
ext,  stramonii  to  ^iij  cer.  plumbi  subac, 
or  a  suppository  with  extract  of  opium. 
Certain  washes  may  also  be  used  with  suc- 
cess ;  such  as  lead-water  ;  water  slightly 
impregnated  with  carbolic  acid,  or  ren- 
dered alkaline  by  the  carbonate  of  soda 
Again,  in  some  cases  it  is  better  to  keep 
the  skin  as  dry  as  possible,  even  using 
powdered  lycopodium,  rye-meal,  or  ordi- 
nary infant's  powder,  for  the  purpose.] 

In  some  obstinate  cases,  it  will  be  found 
that  the  use  of  all  the  usual  measures, 
general  and  local,  will  be  unattended  with 
relief.  If  it  has  not  already  been  tried,  I 
am  in  the  habit  of  recommending  the 
daily  introduction  of  a  well-oiled  bougie 
made  of  black  wax. 


Neuralgia  of  the  Kectu3i. 

It  is  perhaps  impossible  to  affirm  with 
truth  that  neuralgia,  as  it  attacks  other 
parts  of  the  body,  is  ever  situated  in  the 
rectum  ;  but  every  now  and  then  cases  are 
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met  with  where  extreme  suffering  of  a 
distinctly  neuralgic  character  is  experi- 
enced for  a  long  period,  and  where,  on 
the  most  careful  examination  of  the  parts, 
hoth  external  and  internal,  no  appreciable 
lesion  can  be  found  ;  and  we  therefore  do 
not  hesitate  to  apply  the  term  neuralgia 
to  this  condition  of  things.  The  cases 
are  more  frequently  met  with  in  the  per- 
sons of  females  who  have  been  lowered 
by  some  depressing  causes  ;  the  pain  is 
described  as  being  very  severe  and  con- 
tinuous, and  not  particularly  aggravated 
by  the  action  of  the  bowels,  as  is  the  case 
when  the  suffering  is  produced  by  a  pain- 
ful ulcer  of  the  rectum.  It  may  be  of  a 
marked  periodical  character,  and  be  the 
result  of  direct  exposure  to  cold. 

The  cure  of  this  affection  is  extremely 
difficult,  and  indeed  sometimes  only  a 
temporary  relief  can  be  given.  Of  course, 
when  a  patient  applies  with  the  symptoms 
of  neuralgia,  the  most  careful  examina- 
tion of  the  parts  should  be  instituted,  and 
repeated  from  time  to  time  ;  for  doubtless 
in  some  of  those  cases  which  have  been 


supposed  to  be  neuralgia,  there  has  been 
some  lesion  which  has  been  overlooked. 
If,  however,  nothing  of  the  kind  can  be 
met  with,  a  similar  treatment  to  that 
which  is  put  in  force  for  neuralgia  in 
other  parts  should  be  adopted,  due  regard 
of  course  being  had  to  the  removal  of 
any  local  irritant  from  the  bowels  in  the 
shape  of  hardened  feces :  iron  and  qui- 
nine in  large  doses  should  be  exhibited, 
especially  in  those  cases  where  there  has 
been  any  lowering  of  the  system  ;  should 
there  be  any  tendencjr  to  gout — a  point 
not  to  be  overlooked  in  our  inquiries — 
colchicum  should  be  prescribed.  The 
local  remedies  best  suited  for  this  com- 
plaint are,  the  employment  of  the  cold 
douche  to  the  anus,  and  the  use  of  bella- 
donna ointment,  in  the  proportion  of  one 
drachm  of  the  extract  to  one  ounce  of 
lard,  either  smeared  around  the  anus, 
or  introduced  up  the  rectum  by  means  of 
a  large  wax  bougie.  Should  the  latter 
measure  be  adopted,  care  should  be  taken 
to  watch  the  effects  of  the  belladonna  on 
the  system. 


HERNIA. 

By  John  Birkett,  Esq. 
Revised  by  John  H.  Packard,  M.D. 


PART  I. 

Pathology  and  Treatment  of 
Hernia  in  General. 

An  escape  of  any  viscus  from  the  cav- 
ity in  which  it  is  naturally  placed  is 
termed  a  hernia ;  but  the  observations 
in  this  essay  are  exclusively  restricted  to 
protrusions  of  the  abdominal  viscera.  In 
common  language  this  disease  is  called 
rupture.  Our  object  will  therefore  be  to 
describe  the  varieties  of  hernia  developed 
in  the  different  regions  of  the  abdomen, 
their  pathology  and  treatment. 

The  whole  subject  is  divided  into  two 
parts. 

The  first  embraces  general  considera- 
tions in  relation  to  the  statistics,  patho- 
logy, and  treatment  of  the  disease. 

The  second  is  devoted  to  an  examina- 
tion of  the  special  regional  varieties  of 
hernia,  their  anatomical  characteristics, 
etiolog),   diagnosis,   prognosis,   and    the 


I  treatment    especially    adapted    to    each 
kind. 

S(X. — Both  sexes  are  afflicted  with  her- 
nial protrusions.  After  carefully  consid- 
ering the  statements  of  writers  in  relation 
to  the  numerical  proportion  in  which  the 
two  sexes  are  subject  to  hernia,  we  must 
admit  that  we  have  not  the  requisite  data 
to  enable  us  to  arrive  at  any  satisfactory 
conclusion.  We  may,  however,  broadly 
state  the  fact,  that  hernia  occurs  more 
frequently  in  males  than  in  females.  Out 
of  a  gross  total  of  96,886  applicants  for 
trusses  at  the  City  of  London  Truss  So- 
ciety, the  males  were  78,394,  the  females 
18,492.  After  a  careful  consideration  of 
all  the  circumstances,  Mr.  Kingdon  esti- 
mates the  proportion  at  two  males  to  one 
female,  for  all  ages  and  including  every 
variet}'  of  hernia.' 

1  The  proportion  between  males  and  females 
varies  considerably  at  different  periods  of 
life,  on  account  of  causes  connected  with  cer- 
tain congenital  malformations,  which  will  be 
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[In  the  Am.  Journ.  of  the  Med.  Sci- 
ences, for  October,  1873,  may  be  found  a 
notice  of  a  paper  by  Mr.  John  Croft,  pub- 
lished in  St.  Thomas's  Hospital  Reports, 
vol.  iii.,  containing  the  statistics  of  24U1 
cases  of  hernia,  derived  from  the  records 
of  the  National  Truss  Society  for  seven 
years.  Of  this  number  of  patients,  1990 
were  males,  and  411  females  ;  the  former 
being  therefore  nearly  five  times  as  many 
as  the  latter.  Mr.  Croft  is  quoted  as  of 
opinion  that  the  true  proportion  is  some- 
thing over  three  to  one.] 

Frequency  of  hernia  at  different  ages. — 
The  only  trustworthy  facts  relating  to  the 
various  ages  at  which  hernial  protrusions 
are  first  developed,  have  been  collected  by 
Mr.  Kingdom  In  the  reports  of  the  City 
of  London  Truss  Society  for  the  years 
1860  and  1861,  he  has  tabulated  9,296 
cases  of  inguinal  and  femoral  hernia.  All 
these  patients  passed  under  his  personal 
examination,  and  the  respective  age  of 
each  individual  when  the  hernia  develop- 
ed itself  was  ascertained  as  accurately  as 
possible,  by  reckoning  back  to  the  age  at 
which  it  was  first  noticed.  Observers 
have  been  before  this  occupied  in  attempts 
to  ascertain  the  ages  when  protrusions 
most  frequently  occur ;  but  they  have 
uniformly  noted  the  ages  of  the  persons 
at  the  time  of  their  appearance  before 
them.  Accurate  data  were,  under  these 
conditions,  never  obtained  ;  that  is,  if  a 
knowledge  of  the  age  at  which  hernia  is 
^developed  is  to  be  regarded  as  a  desidera- 
tum. Hence  M.  Malgaigne  makes  it  ap- 
pear that  there  are  fewer  cases  of  hernia 
before  thirty-five  years  of  age  than  after. 
This  is  a  fundamental  error,  unless  na- 
tional peculiarities  produce  different  re- 
sults. The  truth  is,  taking  all  varieties 
of  hernia  in  both  sexes,  that  the  majority 
of  cases  are  developed  before  thirty-five 
years  of  age.1     I  believe  in  the  correct- 


spoken  of  in  treating  of  the  special  forms  of 
hernia.  Thus,  in  Mr.  Kingdon's  statistics 
for  1860  and  1861,  there  were  in  the  first  five 
years  of  life  1409  males,  and  only  107  females  ; 
while  in  the  five  years  from  25  to  30  years  of 
age,  the  proportion  had  changed  to  846  males 
against  207  females. 

1  The  following  statements  show  the  num- 
ber of  cases  of  hernia  occurring  at  different 
ages,  when  the  age  of  each  patient  was  re- 
corded by  M.  Malgaigne,  at  the  time  each  one 
came  under  his  observation  ;  and  when  the 
respective  ages  were  carefully  ascertained  by 
Mr.  Kingdon,  to  show  when  the  hernia  was 
first  noticed.  Out  of  2343  cases  recorded  by 
M.  Malgaigne  (L'Unionmedicale,  1854,  p.  53), 
555,  or  23.6  per  cent.,  were  under  35  years  of 
age;  1788,  or  76.4  per  cent.,  above  that  age. 
On  the  contrary,  out  of  9296"  cases  recorded 
by  Mr.  Kingdon,  5659,  or  60.8  per  cent.,  had 


ness  of  this  fact,  after  having  tested  its 
accuracy  as  far  as  my  means  allow.  It  is, 
I  know,  directly  in  opposition  to  the  re- 
ceived dogmas  ;  but  as  we  advance  we 
shall  be  able  to  assign  very  good  reasons 
why  hernia  is  so  much  more  common 
before  middle  life  than  after  that  period. 

[The  reviewer  before  quoted  says  :  "As 
regards  age,  1355  of  the  2401  patients 
were  under,  and  1046  over  thirty-five 
years  of  age  ;  but  by  comparing  these  fig- 
ures with  those  of  the  total  population  of 
London  at  each  age,  it  is  found  that  her- 
nia is  proportionately  more  frequent  after 
than  before  middle  age.  The  first  quin- 
quennium of  life  is,  however,  that  in 
which  hernia  is  most  apt  to  occur,  no  less 
than  472  of  Mr.  Croft's  cases  having  been 
in  children  under  five  years  of  age."] 

Frequency  of  hernia  in  relation  to  popu- 
lation.— We  have  no  trustworthy  data  on 
this  subject.  The  general  statements 
which  have  been  advanced,  in  some  of 
which  the  proportion  is  put  as  high  as 
one  in  eight  of  the  male  inhabitants  of 
the  whole  kingdom,  and  even  one  in  five 
of  the  whole  population  of  one  district, 
do  not  rest  on  any  precise  information, 
and  appear  exaggerated. 

Frequency  of  hernia  in  relation  to  age. — 
Mr.  Kingdon's  statistics  (Table  A)  show 
that  out  of  9296  applicants  for  trusses, 
1516  were  under  five  years  of  age.  This 
would  appear  at  first  sight  to  show  a  much 
greater  prevalence  of  hernia  in  infancy 
than  during  any  other  period  of  life.  But 
this  disproportion  vanishes  when  we  take 
into  consideration  the  number  of  infants 
out  of  any  given  population.  Thus,  if 
we  take  Mr.  Kingdon's  table  as  giving  an 
accurate  idea  of  the  numerical  prevalence 
of  hernia  at  different  ages  in  London,  we 
must  compare  the  ratio  between  the  num- 
ber of  cases  of  hernia  at  any  given  age 
and  the  total  number  of  cases  of  hernia, 
with  the  ratio  between  the  number  of 
the  population  living  at  that  age  and  the 
total  population.  Proceeding  in  this 
manner,  we  shall  find  that  while  there  is 
no  exact  proportion  maintained,  yet  the 
frequency  of  hernia  slightly  advances  to- 
wards the  latter  end  of  life.  Thus,  tak- 
ing the  census  of  1851,  the  total  popula- 
tion of  London  of  both  sexes  at  all  ages 
was  2,362,236  ;  out  of  these,  293,562  were 

commenced  before  35  years  of  age ;  and  3637, 
or  39.2  per  cent.,  after  that  age. 

As  the  two  tables  exhibit  such  different 
results,  I  wrote  to  M.  Malgaigne,  who  kindly 
returned  the  following  polite  reply : — 

"  Mon  cher  confrere — La  reponse  a  votre 
question :  les  ages  marques  a  la  page  53  (de 
L'Union  rued.,  vol.  viii.,  1854)  sont  ceux  des 
malades  au  moment  oil  ils  venaient  a  la  visite 
du  bureau  central." 


668 


HERNIA, 


Table  A. — Showing  the  ages  of  the  patients  when  the  hernia  was  first  noticed. 


1860. 

1861. 

Kingdon's 

Age. 

Inguinal. 

Femoral. 

Inguinal. 

Femoral. 

of  Truss  Society, 
1861-62. 

M. 

473 

181 

91 

115 

284 

348 

381 

334 

320 

271 

258 

167 

147 

97 

59 

32 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

Age  at 
development. 

under  1  year 
1  to    5  years 
6  "  10     " 
11  "  15     " 
16  "  20     « 
21  "  25    " 
26  u  30     " 
31  "  35     " 
36  "  40     " 
41  "  45     " 
46  "  50     " 
51  "  55     " 
56  "  60     " 
61  "  65     " 
66  "  70     " 
71  "  95     " 

27 

17 

23 

19 

27 

30 

45 

48 

38 

31 

11 

12 

6 

6 

5 

1 

*3 

4 
3 

18 

21 

19 

18 

30 

18 

12 

9 

10 

8 

1 

"i 

2 
14 
31 

58 
55 
59 
47 
32 
26 
16 
11 
2 
1 

563 
192 
112 
133 
291 
375 
424 
399 
373 
268 
272 
224 
151 
110 
44 
54 

37 

26 

16 

19 

38 

33 

50 

37 

41 

24 

10 

11 

4 

3 

1 

3 

*2 

3 

8 

13 

20 

14 

16 

11 

15 

11 

8 

7 

1 

3 

*6 
15 
37 

54 
70 
68 
49 
30 
27 
15 
12 
3 
7 

1100) 
416  [  1764 

248) 

&}  « 

ill}1938 
11}  1909 

eS}1377 
IS}  «» 
11}  3™ 

10-2 

3558 

346 

174 

355 

3985 

353 

132 

393 

9296 

under  5  years  of  a°:e :  a  ratio  of  1  to  I 
8.004.      Out  of  the  9296  which  form  Mr.  | 
Kingdon's  total,  1516  were  under  5  years  j 
of  age, — a  ratio  of  1  to  6.13.     Taking  the  i 
next  decade,  we  find  the  total  number  of  \ 
the  population  between  5  and  10  to  be 
243,648,  or  in  a  ratio  of  1  to  9.69  to  the  ' 
total  population  ;  the  number  of  cases  of  ; 
hernia,  .however,  is   only  248,  or  in  the  < 
ratio  of  1  to  37.08  to  the  total  number  of 
cases  of  hernia.     Again,    it  was   shown 
above  that  the  absolute  number  of  cases 
of  hernia  developed  under  35  years   of 
age  was  greater  than  that  of  those  devel- 
oped   above  that  age,  the  proportion  in 
Mr.  Kingdon's  table  being  61  to  39.     But 
in  the  census  table  the  proportion  of  per- 
sons alive  under  35  to  those  above  that 
age  is  still  higher,  viz.,  69  to  31.     There- 
fore hernia  is  more  common  relatively  to 
the  number  of  the  population  above  the 
age  of  35  than  under  that  age.     It  ap- 
pears from  calculation  on  these  data,  that 
41  per  cent,  of  cases  of  hernia  are  devel- 
oped under  the  age  of  35,  and  59  per  cent, 
over  it. 

The  relative  proportions  of  the  differ- 
ent kinds  of  hernia  at  various  ages  and 
in  both  sexes,  together  with  explanations 
of  their  occurrence,  based-  upon  anatom- 
ical and  physiological  facts,  will  be  found 
in  other  parts  of  this  essay. 

The  influence  of  occupations  on  the  forma- 
tion of  hernia. — All  persons,  in  every 
station  of  life,  are  liable  to  hernia.  By 
far  the  majority  of  cases  occur  among  the 
laboring  class,  which,  abounding  as  it 
does  in  all  lanre  towns,  affords  a  favora- 


ble opportunity  to  ascertain  whether  the 
pursuit  of  any  particular  trade  or  occupa- 
tion involves  a  greater  liability  to  hernia 
than  another. 

Mr.  Kingdon  has  inquired  into  this 
subject  with  his  usual  care,  and  the  re- 
sults of  the  investigation  are  printed  in 
the  Report  of  the  City  of  London  Truss 
Society.1  He  has  produced  a  table  in 
order  to  compare  the  twenty-five  largest 
classes  of  occupation,  arranged  in  the 
order  of  their  magnitude  from  the  census 
of  1851,  with  the  numbers  of  each  class 
who  applied  to  the  Society  during  three 
successive  years.  This  "indicates  that 
the  patients  who  seek  relief  on  account  of 
hernia  bear  a  direct  proportion  to  the 
numerical  magnitude  of  the  classes  to 
which  they  respectively  belong,  and  not 
to  the  severity  of  the  toil." 

The  influence  of  hereditary  confirmation 
predisposing  to  the  development  of  hernia. — 
A  disposition  to  hernia  may  be  inherited; 
that  is,  the  children  of  ruptured  parents 
are  frequently  afflicted  in  like  manner. 
Mr.  Kingdon  has  taken  great  pains  to  as- 
certain the  proportion  of  cases  in  which 
this  hereditary  influence  exists.  In  the 
reports  of  the  City  of  London  Truss 
Society  for  1860-61,  he  has  published  the 
result  of  his  inquiries.  Both  sexes  show 
an  equal  tendency  to  be  thus  influenced. 
The  proportion,  by  calculation,  seems  to 
be  about  34  per  cent.  This  hereditary 
predisposition,  paternal,  maternal,  or  on 
both  sides,   is  manifested   in    the    most 

1  i  Report,  1861,  p.  11. 
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marked  degree  with  infants  under  one 
year  ;  the  cases  being  about  12  per  cent, 
of  the  whole  number  in  the  first  twelve 
months  of  life. 

This  fact  points  to  two  very  important 
causes  which  give  rise  to  hernial  protru- 
sions at  this  early  age :  first,  to  the  arrest- 
ed efforts  of  nature  in  closing  the  ventral 
orifice  of  the  vaginal  process  of  the  perito- 
neum, and  the  obliteration  of  that  sheath: 
and,  secondly,  to  an  abnormal  elongation 
of  the  mesentery.  Those  two  structural 
conditions  belong  to  a  class  of  anomalies 
very  likely  to  be  determined  by  hereditary 
influences. 

Congenital  defects  of  the  parietes  of 
the  abdomen  have  been  already  mentioned 
as  predisposing  causes  of  hernia,  and  this 
subject  will  be  further  dwelt  upon  in  dis- 
cussing its  various  forms,  Wounds,  in- 
flammatory lesions  of  the  abdominal 
walls,  and  other  predisposing  causes  may 
be  mentioned.  It  is  a  question,  whether 
a  portion  of  small  intestine  can  reach  the 
fundus  of  the  scrotum,  unless  its  mesen- 
teric ligament  be  of  preternatural  length. 
For  it  is  difficult  to  understand  how  the 
upper  portion  of  the  intestine  or  the 
caecum  can  descend  so  low  as  they  are 
sometimes  seen,  without  at  the  same  time 
their  mesenteric  folds  being  elongated. 
But  the  fact  to  be  accurately  ascertained 
is,  whether  the  mesentery  is  abnormally 
long  antecedent  to  the  descent  of  the 
hernia  ;  whether,  in  truth,  a  morbid  elon- 
gation of  the  mesentery  be  a  primary 
cause  of  hernia  or  not.  Doubtless  this  struc- 
ture becomes  lengthened  and  stretched 
as  the  result  of  repeated  or  continued  de- 
scents of  the  intestine  ;  but  we  are  not 
cognizant  of  any  facts  to  prove  a  congen- 
ital condition  of  the  kind  above  alluded 
to.  At  first  sight,  this  circumstance  re- 
garding the  elongation  of  the  mesentery 
may  seem  to  have  very  slight  practical 
value.  Upon  reflection,  however,  we 
shall  arrive  at  an  opposite  conclusion. 
It  has  a  very  important  bearing  on  the 
question  of  the  radical  cure  of  hernia,  as 
it  is  termed.  For  if  it  be  proved  that  the 
primary  cause  of  any  viscus  protruding 
from  the  abdominal  cavity  can  be  traced 
to  a  morbid  condition  of  its  peritoneal 
retaining  ligaments,  the  mere  obliteration 
of  the  hernial  sac  can  avail  but  little  in 
producing  the  intended  result  of  affording 
permanent  immunity  from  the  disease. 
That  which  often  happens  when  a  truss 
is  used  to  support  one  kind  of  hernia 
would  occur  in  this  case  also,  namely, 
the  development  of  another,  perhaps 
even  on  the  opposite  side  of  the  body  ; 
and  thus  any  operation,  even  if  success- 
ful in  obliterating  the  first  sac,  would  be 
of  little  value. 

Persons  in  whom  a  hernial  sac  exists 
certainly   state  that  they  are  more  trou- 


bled with  the  descent  of  a  hernia  if  they 
get  out  of  beaitli.  This  circumstance 
leads  to  the  inference,  that  when  the  tis- 
sues generally  are  weakened  and  relaxed 
by  indisposition,  those  which  should 
maintain  the  viscus  in  its  proper  situa- 
tion, participate  in  the  general  morbid 
condition,  and  then  permit  the  hernia  to 
escape  more  readily. 

It  is  equally  certain,  too,  that  persons 
constitutionally  of  a  weak  frame  of  body, 
whose  contractile  and  fibrous  tissues  are 
deficient  in  tone  and  power,  become  more 
commonly  subject  to  the  development  of  a 
hernial  sac  as  age  advances,  than  those 
of  an  opposite  conformation  ;  always,  of 
course,  excepting  those  persons  who  have 
a  congenitally  open  vaginal  process  of  the 
peritoneum. 

And  further  we  may  state,  as  the  result 
of  actual  observation,  that  in  both  males 
and  females  of  middle  age,  the  subjects  of 
hernia,  the  heavy  abdominal  viscera,  the 
solid  glands  for  example,  are  usually  dis- 
posed in  a  much  lower  situation  than  their 
normal  one ;  that,  in  fact,  the  abdominal 
viscera  generally  are  not  so  firmly  held  in 
their  proper  places  by  their  peritoneal  lig- 
aments as  when  no  disposition  to  hernia 
is  shown. 

Between  the  muscular  walls  of  the  ab- 
domen and  the  contents  of  that  cavity  a 
constant  antagonism  exists.  The  gaseous 
and  fluid  distension  of  the  intestinal  tube 
exerts  an  ever  variable  pressure  against 
the  abdominal  walls,  whilst  they,  in  their 
turn,  react  upon  the  inflated  viscera ; 
thus  between  these  opposing  forces  a  sort 
of  equilibrium  is  maintained.  The  bal- 
ance between  them  is,  however,  sometimes 
destroyed,  and  the  parietes  are  no  longer 
able  to  restrain  the  viscera  within  their 
normal  limits.  Thus  hernia  is  often  as- 
sociated with  a  great  increase  in  the  bulk 
of  the  viscera,  from  the  rapid  develop- 
ment of  fat  in  the  omentum  and  mesen- 
tery. A  persistent  laxity  of  the  parietal 
peritoneum  likewise,  subsequent  to  dis- 
tension of  that  membrane,  occasioned  by 
the  gravid  uterus,  is  a  morbid  condition 
which  renders  it  liable  to  pass  readily  out 
of  the  abdomen,  under  the  influence  of 
any  pressure  from  within,  through  the 
weak  points  of  the  walls,  and  it  must  also 
be  reckoned  among  the  predisposing  causes 
of  hernia. 

[It  is  not  uncommon  to  meet  with  cases 
in  which  the  tendinous  structures  of  the 
abdominal  wall  are  composed  of  very 
loosely  connected  fibres,  and  the  natural 
openings  are  unusually  wide  ;  the  muscu- 
lar bundles  may  also  be  lax,  and  readily 
separated  from  one  another.  Perhaps  a 
better  way  to  state  the  fact  would  be  to 
say  that  bodies  vary  much  in  the  degree 
of  firmness  and  closeness  of  these  tex- 
tures.    Not  only  in  the  dissecting-room, 
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but  in  practice,  and  especially  in  cases  of 
hernia,  these  variations  may  be  noted.] 

The  immediate  cause  of  a  hernia  is  cer- 
tainly, in  some  cases,  to  be  traced  to  a 
sudden  and  forcible  diminution  in  the  ca- 
pacity of  the  abdominal  cavity,  the  result 
of  compression  or  contraction  of  its  walls; 
in  other  words,  the  combined  actions  of 
the  abdominal  muscles,  coincident  with 
strained  attitudes  and  postures  of  the 
body  during  the  effort  of  violent  muscular 
exertion  generally,  give  rise  to  the  sudden 
development  of  a  hernia.  We  cannot, 
perhaps,  accept  as  truth  the  statement  of 
all  the  ruptured  men  who  attribute  their 
affliction  to  muscular  exertion ;  but  all 
surgeons  who  have  had  much  hospital  ex- 
perience will  be  able  to  call  to  mind  cases 
depending  upon  this  cause. 

A  large  proportion  of  the  cases  of  her- 
nia are  undoubtedly  of  gradual  develop- 
ment. In  many  of  these,  however,  vio- 
lent muscular  contraction  doubtless  plays 
an  active  part.  How  often  we  observe 
hernial  tumors  in  patients  afflicted  with 
dysuria  !  Is  not  hernia  very  liable  to  oc- 
cur in  persons  laboring  under  bronchitis 
of  one  form  or  another  ?  And  although 
it  must  be  admitted  that  more  or  less  lax- 
ity and  loss  of  restraining  power  in  the 
tissues  of  these  persons  exist  with  regard 
both  to  the  fibrous  walls  of  the  abdomen 
and  the  peritoneal  ligaments  of  the  vis- 
cera, yet  this  effective  agent,  muscular 
contraction,  exerts  its  powers  with  less 
restraint  and  limit,  and  thus  presses  the 
viscera  away  from  their  normal  situation. 

The  hernia  consists  of  a  part  only  of 
any  of  the  abdominal  viscera.  Such  of 
them  as  are  permitted,  by  their  peritoneal 
attachments,  to  change  their  relative  sit- 
uation within  the  abdominal  cavity  with 
the  greatest  freedom,  most  frequently  es- 
cape or  protrude  through  its  walls.  Thus 
portions  of  the  small  intestines  and  omen- 
tum form  the  contents  of  the  hernial  sac 
in  the  majority  of  cases,  although  a  part 
of  every  abdominal  viscus  has  been  occa- 
sionally found  therein. 

Semiology. — The  signs  which  denote  a 
rupture  are  more  or  less  marked  accord- 
ing to  its  volume,  its  condition,  the  viscus 
composing  it,  and  the  thickness  of  the 
tissues  by  which  it  is  covered.  The  pa- 
tient complains  of  "  a  weakness"  in  the 
region  in  which  a  hernia  commonly  oc- 
curs ;  and  this  is  often  the  first  symptom 
which  indicates  a  tendency  to  a  protru- 
sion in  the  adult.  The  inguinal  region, 
especially  in  a  male  adult  who  makes  a 
complaint  of  this  kind,  shows  a  remark- 
able fulness  at  the  site  of  the  internal  ab- 
dominal ring,  and  often  along  the  whole 
track  of  the  region  of  the  abdonmnal  walls 
termed  the  inguinal  canal,  if  carefully  ex- 
amined.     Prom  a  similar  appearance,  a 


tendency  to  hernia  may  be  detected  in 
the  weakly  and  delicate  adult  female  at 
the  crural  aperture.  In  both  cases  the 
fulness  becomes  much  more  distinct  if 
the  patient  maintains  the  erect  posture 
and  forcibly  contracts  the  abdominal  mus- 
cles. 

Xext,  a  small  swelling  or  "lump"  is 
felt,  which  is  not  permanent,  but  disap- 
pears under  slight  pressure  or  on  assum- 
ing the  recumbent  posture.  It  reappears 
when  the  pressure  is  removed  or  on 
standing  erect,  and  it  becomes  more 
prominent  when  the  abdominal  muscles 
are  put  into  strong  action  by  coughing  or 
some  voluntary  effort. 

In  infants  and  children  the  tumor  pro- 
duced by  a  hernia  is  often  of  considerable 
size  when  noticed  for  the  first  time  ;  but 
it  soon  diminishes  if  the  swelling  be 
pressed,  or  the  recumbent  posture  im- 
posed. In  youthful  adults  also  a  hernia 
is  often  developed  suddenly,  generally  in 
the  inguinal  region  or  scrotum.  This, 
happening  under  the  influence  of  violent 
muscular  exertion  or  forcible  compression 
of  the  abdominal  walls,  is  usualby  attend- 
ed with  more  or  less  pain.1 

The  structure  of  the  viscus  which  forms 
the  hernia  also  modifies  its  signs  and  in- 
dications :  thus,  if  the  protrusion  be  solid, 
as  when  omentum  escapes  (epiplocele),  the 
hernial  swelling  will  be  hard,  resisting, 
and  lobulated  ;  if  the  protrusion  be  hol- 
low, as  in  hernia  of  intestine  (enterocele), 
the  swelling  will  be  yielding,  soft,  elastic  ; 
and  if  the  contents  be  gaseous  and  fluid, 
it  will  yield  a  dull  sound  on  gentle  per- 
cussion, or  a  peculiar  gurgling  is  heard  at 
the  time  the  rupture  is  handled. 

Some  swellings  formed  in  those  regions 
where  hernial  protrusions  commonly  oc- 
cur closely  resemble  that  disease  ;  but  as 
they  are  liable  to  simulate  some  special 
kind  of  hernia,  their  differential  diagnosis 
is  given  in  other  parts  of  this  essay. 

Prognosis. — By  ordinary  care  and  pre- 
caution, a  person  the  subject  of  hernia  is 
not  in  great  danger  of  those  accidents  af- 
fecting it  which  imperil  life.  On  the  con- 
trary, however,  by  neglecting  to  employ 
a  bandage  to  prevent  the  escape  of  the  her- 
nia, or  by  making  use  of  an  instrument 
which  fails  to  effect  the  purpose  intended, 
namely,  the  complete  retention  of  the 
hernia  within  the  abdomen,  the  life  of 
the  individual  is  perpetually  in  jeopardy 
from  the  liability  to  inflammation  or 
strangulation  of  the  protruded  viscus. 

In  proportion,  then,  as  the  palliative 

1  In  a  manuscript  lent  to  me  by  Mr.  King- 
don,  he  shows  that,  out  of  706  adult  males, 
only  48  pretended  to  assign  any  cause  for  the 
protrusion;  hut  I  find  that  the  majority  of 
the  men  in  whom  the  inguinal  hernia  was 
suddenly  developed  were  youthful  adults. 
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measures  directed  b}r  the  surgeon  are  care- 
fully employed  by  the  patient,  the  prog- 
nosis in  any  case  of  reducible  hernia  may 
be  regarded  as  favorable,  or  the  converse. 
If  the  hernia  be  a  small  reducible  en- 
terocele,  a  truss  may  be  used,  which  will 
prevent  its  descent  for  months,  or  even 
jrears.  If  the  case  be  one  of  irreducible 
epiplocele,  complicated  with  the  occasional 
descent  of  small  intestine,  the  prognosis 
must  be  regarded  as  relatively  unfavor- 
able, in  consequence  of  the  great  diffi- 
culty in  preventing  the  entrance  of  the 
bowel  at  the  orifice  of  the  sac,  where  it 
may  become  strangulated  without  any 
premonitory  symptoms. 

Nomenclature  of  hernias.  — The  varieties 
of  abdominal  hernia?  are  named  from  the 
period  of  life  at  which  the  hernial  sac  is 
formed ;  the  region  in  which  the  pro- 
trusion takes  place  or  exists ;  as  well 
as  from  the  viscus  which  composes  the 
tumor. 

When  named  from  the  viscus  forming 
the  protrusion,  a  hernia  is  styled  intesti- 
nal when  any  portion  of  the  alimentary 
canal  escapes.  This  is  also  termed  an 
enterocele. 

If  a  portion  of  omentum  protrude,  the 
expression  omental  hernia,  or  epiplocele, 
signifies  its  nature. 

A  combination  of  these  two  is  called  an 
entero-epiplocele. 

The  terms  gastrocele,  cystocele,  have 
been  applied  to  protrusions  of  the  stomach 
or  bladder  from  the  abdomen. 

The  classification  of  hernia  according 
to  the  regions  in  which  it  occurs  is  given 
in  the  second  part  of  this  essay. 

The  essential  parts  of  a  hernial  tumor. — 
"When  an  anatomist  dissects  a  tumor 
caused  by  the  protrusion  or  escape  of  any 
viscus  from  the  cavity  or  region  in  which 
it  is  naturally  contained,  his  observation 
should  be  especially  directed  to  three 
principal  objects.     These  are  : — 

1.  The  tissues  outside  the  sac,  or  the  ordi- 

nary structures   of  the  region  in 
which  the  hernia  is  developed  ; 

2.  The  sac;  containing 

3.  The  hernia  itself,  or  the  protruded 
viscera. 

Under  these  three  sections  we  shall  de- 
scribe the  essential  elements  of  a  hernial 
tumor:  first,  in  the  condition  in  which 
they  commonly  exist,  when  the  only 
source  of  trouble  depends  upon  the  mere 
tendency  to  the  protrusion  of  the  hernia  ; 
and,  secondly,  under  those  morbid  condi- 
tions which  affect  certain  parts  of  the 
sac  ;  the  contents  of  the  sac,  the  real  her- 
nia ;  and  the  tissues  outside  the  sac. 
Upon  the  judicious  surgical  treatment  of 
these  morbid  conditions  the  salvation  of 
life  depends. 


The  inciting  causes  of  hernia. — Protru- 
sion of  the  abdominal  viscera  are  the  re- 
sult of — 

1.  Wounds  or  lacerations  of  the  abdo- 

minal walls  ; 

2.  The  weakening  or  destruction  of  the 

same  parts  by  inflammatory  pro- 
cesses ; 

3.  The  existence  at  birth,  and  persist- 

ence afterwards,  of  a  canal  which 
is  a  prolongation  of  the  perito- 
neum ;  and, 

4.  The  gradual  expulsion  of  the  parie- 

tal peritoneal  membrane  at  weak 
parts  of  the  abdominal  walls, 
forming  a  pouch  or  receptacle  for 
portions  of  the  viscera. 

1.  In  this  essay  I  am  not  required  to 
describe  those  of  the  first  class,  which 
depend  on  wounds,  such  cases  having 
been  treated  of  under  the  head  of  Inju- 
ries of  the  Abdomen. 

Hernia,  however,  occasionally  occurs  in 
the  inguinal  region,  as  the  result  of  the  ap- 
plication of  direct  violence  in  its  vicinity, 
without  any  wound  of  the  integuments. 

2.  The  weakening  or  destruction  of  the 
abdominal  parietes  from  the  effects  of  in- 
flammation and  its  results  give  rise  to  the 
secondary  occurrence  of  hernia.  Thus, 
after  the  healing  of  abscesses  in  those 
parts,  it  is  not  very  uncommon  to  see  a 
hernial  tumor  developed  at  the  site  of  the 
primary  disease.  It  is  important,  there- 
fore, as  a  prophylactic  measure,  to  support 
the  abdominal  region  by  means  of  a  suit^ 
able  bandage  during  the  healing  of  such 
abscesses,  and  for  some  time  after  cicatri- 
zation. 

3.  Congenital  patency  of  the  vaginal  pro- 
cess of  the  peritoneum. — We  must  now  con- 
sider that  congenital  condition  of  the 
peritoneum  which  allows  a  portion  of  the 
abdominal  viscera  to  escape  from  its  natu- 
ral cavity  and  occupy  an  abnormal  posi- 
tion in  its  immediate  vicinity. 

Towards  the  close  of  the  last  century, 
and  at  the  commencement  of  this  one, 
anatomists  were  verjr  much  interested  in 
observing  the  changes  in  the  situation  of 
the  testicles  during  the  period  of  foetal 
life.  Accurate  observation  established 
the  fact,  that  the  development  of  the 
testicles  commenced  in  the  lumbar  re- 
gions of  the  foetus  in  utero,  and  that 
when  those  organs  had  reached  a  certain 
stage  of  perfection,  they  migrated  from 
their  primary  locality,  and,  pursuing  a 
course  towards  the  pelvis,  they  at  last 
reached  the  scrotum,  the  final  point  of 
their  destination.  In  this  progress,  termed 
the  "  descent  of  the  testicles,"  and  whilst 
they  are  within  the  abdomen,  they  are 
placed  behind  the  peritoneum,  and  par- 
tially invested  by  it.    A  prolongation  from 
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this  serous  membrane  accompanies  them 
into  the  scrotum,  and  receives  the  name 
of  the  vaginal  process  of  the  peritoneum. 

Thus  wrote  Wrisberg  in  the  year  1800  : 
"Testis  semel  in  scrotum  delapsus  pluri- 
bus  cingitur  velamentis.  Tria  esse  mem- 
branarum  genera,  quae  id  preestant,  Tunica 
vaginalis  communis  pro  teste,  epididymide 
et  funiculo  spermatico  simul ;  Tunica  va- 
ginalis propria  vasorum  spermaticorum  ; 
et  Tunica  vaginalis  similiter  testi  et  epidi- 
dymidi  propria  ;  cuilibet  in  arte  anatom- 
ica  tironi  nunc  cognitum  est."1 

A  direct  and  uninterrupted  communi- 
cation exists  between  the  cavity  of  the 
peritoneum  and  the  interior  of  this  sheath  ; 
so  perfect,  indeed,  that  the  more  movable 
abdominal  viscera  can  pass,  without  im- 
pediment, from  the  one  into  the  other. 
The  line  of  demarcation  between  these 
cavities  corresponds  to,  or  is  in  relation 
with,  that  arrangement  of  the  internal 
abdominal  fascia  termed  the  internal  in- 
guinal ring;  and,  adherent  to  the  poste- 
rior surface  of  the  vaginal  process,  near 
its  inferior  termination,  is  placed  the 
testicle. 

In  early  foetal  life,  and,  in  many  in- 
stances, for  a  month  or  even  a  longer 
period  after  birth,  this  tubular  process  of 
the  peritoneum  extends  into  the  scrotum. 
It  lies  in  front  of  the  spermatic  cord  and 
testicle ;  extends  from  the  internal  in- 
guinal ring  to  the  lowest  end  of  that 
gland  ;  and  forms  a  membranous,  cylin- 
drical canal  until  it  reaches  the  testis, 
when  it  expands  into  an  elliptical  cul-de- 
sac.  Before  birth,  or  soon  after,  this 
vaginal  process  of  the  peritoneum  is  di- 
vided into  two  portions — a  superior  and 
inferior.  The  sheath  contracts  near  the 
head  of  the  epididymis,  its  surfaces  ad- 
here firmly  at  that  spot,  and  thus  two 
cavities  are  formed.  The  inferior  one  is 
termed  the  tunica  vaginalis  propria  testis  : 
for  it  is  in  immediate  relation  with  a  large 
portion  of  the  surface  of  the  testicle.  The 
superior  canal,  termed  the  tunica  vagina- 
lis propria  funiculi,  lies  in  front  of  the 
spermatic  cord. 

When  these  parts  are  in  a  normal  con- 
dition, the  inferior  cavity  or  vaginal  cov- 
ering peculiar  to  the  testis  remains 
throughout  life  as  a  closed  serous  sac,  and 
contains  a  little  serum.  Under  similar 
conditions  the  superior  canal  or  vaginal 
covering  peculiar  to  the  spermatic  cord  is 
entirely  obliterated.  Its  superior  abdom- 
inal or  ventral  orifice  is  permanently 
closed  ;  and  although  a  trace  of  the  ex- 
istence of  this  canal  is  sometimes  observ- 
able in  adult  life,  it  is  merely  a  delicate 
fibrous  cord,  the  ruinse  processus  vagi- 

1  H.  A.  Wrisbergii,  Commentationum  Med., 
etc.,  Soc.  Reg.  Scient.  Gfettingensi  oblatarum 
et  editarum,  vol.  i.,  p.  179,  §  5. 


nalis  peritonei.  Occasionally,  although 
very  rarely,  a  fine  membranous  canal  re- 
mains throughout  a  long  life  sufficiently 
large  to  admit  an  ordinary-sized  probe. 
In  the  account  of  the  post-mortem  exam- 
ination of  Sir  Astley  Cooper,  it  is  stated 
that  "a  minute  serous  canal,  not  more 
than  a  line  in  breadth  when  opened,  was 
traced,  extending  from"  a  depression  at 
the  right  internal  abdominal  ring  "along 
the  spermatic  cord,  into  the  cavity  of  the 
tunica  vaginalis."1 

Sir  Astley  Cooper  himself  writes  :  "I 
dissected  a  boy,  six  years  of  age,  in  whom 
the  opening  of  the  tunica  vaginalis  (vagi- 
nal process  of  the  peritoneum)  was  still  so 
large  that  I  could  pass  a  female  catheter 
through  it  down  to  the  testis."  And  fur- 
ther on,  in  the  same  chapter,  he  relates  a 
case  of  "  sudden  descent  of  a  hernia  into 
a  congenital  vaginal  process  of  the  peri- 
toneum, of  the  nature  above  described,  in 
the  person  of  a  young  man  whilst  in  the 
act  of  lifting  a  sugar-cask." 2  Several  in- 
stances of  a  similar  kind  have  come  under 
the  observation  of  the  author  of  this 
essay. 

Of  the  changes  which  take  place  in  the 
vaginal  process  of  the  peritoneum. — Several 
distinguished  anatomists  have  traced  the 
changes  which  occur  in  this  serous  sheath 
to  render  its  obliteration  perfect.  With- 
out producing  a  literal  translation  of  the 
writings  of  Seiler,  I  believe  it  will  be  in- 
teresting as  well  as  useful  to  the  reader  to 
emote  the  substance  of  his  observations.3 

When  the  testis  has  reached  the  bottom 
of  the  scrotum,  the  inguinal  canal,  along 
which  the  cord  passes,  is  still  very  short, 
scarcely  one  and  a  half  to  two  lines  long. 
In  the  fourth  and  fifth  month  the  internal 
inguinal  ring  lies  almost  directly  behind 
the  external.  The  inguinal  canal  is  de- 
veloped in  the  later  months,  and  soon 
after  birth  it  is  always  longer.  The  sper- 
matic cord  now  consists  of  the  bloodves- 
sels, vas  deferens,  nerves,  and  the  vaginal 
canal,  at  the  termination  of  which  lies 
the  testis  and  the  larger  part  of  the  epi- 
didymis. 

After  the  testicle  has  reached  the  fun- 
dus of  the  scrotum,  the  obliteration  of  the 
vaginal  canal  proceeds  from  the  inguinal 
rings  downwards  to  the  superior  border 
of  the  testis,  so  that  only  the  proper  vag- 


1  Guy's  Hosp.  Reports,  1841,  vol.  vi.,  p. 
232. 

2  The  Anat.  and  Surg.  Treatment  of  Abdom. 
Hernia,  2d  edit.,  chap.  xvii. 

3  Anton  Scarpa's  Neue  Ahhandlungen  u. 
d.  Schenkel-  u.  Mittelfleischbruche,  etc.,  bear- 
beitet  mit  einer  Anleitung  zu  der  Zerglieder- 
ung  d.  Leistengegend,  etc.  Knpfertafeln  von 
B.  W.  Seiler,  vol.  ii.,  p.  374,  etc.  Leipzig, 
1822. 
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inal  membrane  of  the  testis  remains,  as  a 
rudiment  of  the  vaginal  canal — the  tunica 
vaginalis  propria  testis.  The  time  at 
which  the  closure  of  its  ventral  orifice 
takes  place  and  the  obliteration  of  the 
canal  is  completed  cannot  be  well  defined. 
It  is  usually  closed,  at  least  on  one  side, 
and  generally  at  the  upper  part,  from  the 
internal  inguinal  ring  to  the  centre  or 
middle  of  the  spermatic  cord,  even  before 
the  whole  vaginal  canal  has  contracted, 
especially  that  portion  which  is  embraced 
by  the  internal  inguinal  ring.  The  first 
stage  of  the  obliteration  of  this  canal  com- 
mences with  this  process. 

In  the  second  stage,  the  walls  of  the 
vaginal  sheath  unite  together  entirely,  as 
far  as  the  superior  end  of  the  testis  ;  or  it 
first  closes  in  the  neighborhood  of  the 
testis,  so  that  the  centre  part  still  remains 
open. 

The  third  stage  is  accomplished  when 
the  canal  is  partially  or  entirely  closed. 
This  portion  of  serous  membrane  is  con- 
verted into  a  flat  band,  which  afterwards 
becomes  connective  tissue,  but  which  is 
rather  closer  and  finer  than  the  rest  of  the 
same  tissue  of  the  spermatic  cord. 

As  the  fourth  stage,  this  stripe  of  con- 
nective tissue  always  becomes  thinner, 
and  at  last  entirely  disappears  ;  or  there 
remains  behind  only  a  slight  trace  of  it 
below,  above,  or  in  the  centre. 

State  of  the  vaginal  process  of  the  perito- 
neum at  birth. — In  the  majority  of  new- 
born infants  some  portion  of  the  vaginal 
canal  still  remains.  In  21  Seiler  found  4 
in  which  it  was  open  on  both  sides  ;  5  in 
which  it  was  open  on  the  right  side  ;  4  on 
the  left ;  and  of  these  13,  5  in  which  the 
abdominal  aperture  continued  open  on 
either  one  side  or  the  other.  In  5  of  the 
21  infants  the  canal  was  closed  above  and 
below,  but  in  the  centre  open ;  in  3  the 
inferior  part  was  closed,  but  in  the  upper 
part,  from  the  internal  abdominal  ring,  a 
portion  remained  wide  open.  Likewise, 
in  other  examinations,  he  found  the  infe- 
rior part  unclosed  towards  the  middle  of 
the  spermatic  cord,  or  even  as  far  as  the 
internal  abdominal  ring ;  more  rarely 
the  centre  was  open,  and  still  more  rarely 
the  upper  part  only. 

Camper  found,  in  53  new-born  infants, 
23  in  which  the  canal  was  not  closed  on 
both  sides ;  11  in  which  it  was  open  on 
the  right  side  ;  6  on  the  left. 

Schreger  found  the  following  relations  : 
in  13  new-born  infants,  the  canal  was  open 
on  both  sides  in  8  ;  in  (5  in  its  centre  part 
between  the  abdominal  orifice  and  the 
testis  ;  in  two  in  its  whole  length,  in 
which  also  the  abdominal  orifice  of  the 
right  side  still  remained  open.  In  the  re- 
maining 5  it  was  open  between  the  ab- 
dominal fold  and  the  testis,  but  only  on 
the  right  side. 


Paletta  states  that,  as  a  rule,  the  com- 
plete closure  of  the  vaginal  canal  takes 
place  between  the  twentieth  and  the  thir- 
tieth day  after  birth. 

I  have  myself  dissected  numerous  foe- 
tuses of  full  age,  and  have  been  surprised 
to  find  in  what  a  large  majority  of  them 
this  canal  continued  patulous  either  on 
one  side  or  both  sides. 

With  a  knowledge  of  these  anatomical 
facts,  we  can  readily  understand  how  it 
happens  that  a  canal  or  receptacle  exists 
at  birth  into  which  a  portion  of  the  intes- 
tines may  enter.  When  this  takes  place, 
the  hernia  of  infancy  exists.  It  is  a  cir- 
cumstance of  very  common  occurrence  to 
see  an  infant  soon  after  birth  with  an  en- 
largement of  the  scrotum,  which  varies 
in  size,  and  sometimes  disappears  alto- 
gether. It  attains  its  largest  dimensions 
when  the  infant  exerts  its  abdominal 
muscles  ;  it  slowly  decreases  and  is  lost 
sight  of  during  repose  in  the  recumbent 
posture  or  in  sleep.  This  tumor  of  the 
scrotum  is  due  to  a  hernia  of  small  intes- 
tine which  escapes  from  the  abdominal 
cavity  into  the  prolongation  from  the 
great  serous  peritoneal  membrane,  known 
by  the  name  of  the  vaginal  process  of  the 
peritoneum.  This  serous  sheath,  which 
from  its  structure,  allows  of  considerable 
distension,  is  thus  converted  into  a  her- 
nial sac.  The  attention  of  pathologists 
was  first  drawn  to  this  fact  by  Haller  in 
1749.  His  observations  were  confirmed, 
and  the  nature  of  the  disease  was  still 
further  elucidated,  by  John  Hunter  and 
Percival  Pott.  Haller  employed  the 
term  hernia  congenita  to  express  that 
variety  in  which  the  intestine  and  the 
testis  touch  each  other,  or  are  contained 
in  the  same  sac  ;  and  by  this  name  the 
disease  has  been  distinguished  since  the 
date  of  his  publication.  It  is,  however,  a 
most  inappropriate  term,  inasmuch  as 
the  hernia  does  not  exist  either  during 
intra-uterine  life  or  at  birth.  A  congeni- 
tal imperfection,  it  is  true,  allows  the  de- 
scent of  a  hernia  soon  after  birth ;  and 
therefore  M.  Malgaigne  calls  it  the  "her- 
nia of  infancy. "  But  even  this  term  is 
not  sufficiently  definite.  I  prefer  the  des- 
ignation, hernia  into  the  vaginal  process 
of  the  peritoneum. 

4.  Of  the  slow  and  gradual  development  of 
the  hernial  sac— The  peritoneal  membrane 
is  capable  of  very  great  but  gradual  exten- 
sion. This  capacity  is  illustrated  by  cases 
of  serous  dropsies  and  of  ovarian  growths. 
In  the  same  manner  as  the  wdiole  mem- 
brane yields  to  the  general  pressure  of  ac- 
cumulating fluid,  so  it  dilates  under  the 
influence  of  local  pressure  into  a  diverti- 
culum, or  sac,  until  it  is  sufficiently  ca- 
pacious to  contain  a  very  large  part  of 
the  alimentary  canal.     This  condition  we 
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see  in  those  cases  of  enormous  double  | 
scrotal  hernia,   which  reach    sometimes 
even  below  the  knees. 

Every  hernial  sac  is  composed  of  a 
body,  or  central  part,  above  which  is  the 
neck,  and  below  the  fundus.  The  mouth, 
orifice,  abdominal  or  ventral  aperture  (le 
collet  of  the  French),  is  the  point  of  im- 
mediate communication  with  the  cavity 
of  the  peritoneum.  To  the  tissues  form- 
ing the  margins  or  boundaries  of  this 
opening  particular  attention  must  be  di- 
rected. These  constitute,  by  their  rigid- 
itj  and  unyielding  texture,  the  principal 
impediment  to  the  reduction  of  the  her- 
nia, in  most  cases  ;  and  it  is,  therefore, 
this  part  of  the  sac  which  requires  to  be 
cut  in  order  to  replace  the  protruded  vis- 
cus  within  the  abdominal  cavity,  when 
the  reduction  cannot  be  effected  without 
opening  the  peritoneal  sac. 

The  development  of  the  hernial  sac. — The 
evolution  of  the  slowly-formed  hernial  sac 
has  been  very  completely  traced  and  de- 
scribed by  Drs.  Jules  Cloquet1  and  De- 
meaux.2  I  shall  here  quote  as  briefly  as 
possible  the  chief  facts  related  by  the 
last-named  pathologist. 

When  the  peritoneum,  depressed  by  the 
pressure  of  the  abdominal  viscera,  tra- 
verses the  walls  of  the  abdomen,  it  pre- 
sents, at  first,  the  shape  of  a  digital  de- 
pression ;  then  of  a  funnel ;  and  next, 
that  of  a  finger  of  a  glove.  These  forms 
are,  however,  somewhat  dependent  upon 
the  region  in  which  the  hernia  is  de- 
veloped. During  this  period  the  entrance 
to  the  hernial  sac  is  larger  than  the  fun- 
dus, and  in  these  conditions  a  strangula- 
tion of  the  herniated  viscus  cannot  take 
place.  But  when  the  fundus  of  the  sac 
has  reached  those  tissues  which  offer  less 
resistance,  it  dilates,  becomes  rounded, 
and  assumes  a  spherical  shape  ;  in  this 
condition  the  entrance  is  more  contracted 
than  the  fundus,  and  under  these  condi- 
tions strangulation  may  occur. 

There  are  three  periods  or  states  in 
which  the  orifice  and  neck  of  the  sac 
should  be  examined  :  1st,  of  their  forma- 
tion ;  2d,  of  their  organization  ;  and  3d, 
of  their  contraction. 

The  first  period  of  formation. — It  is  im- 
portant to  describe  the  mode  of  formation 
of  the  mouth  of  the  sac,  since,  from  cer- 
tain facts,  conclusions  which  are  useful  in 
practice  may  be  deduced.  In  the  forma- 
tion of  the  hernial  sac  it  is  demonstrable 
that  the  displacement  of  the  peritoneum  is 

1  Recherches  anatomiques  sur  les  Hernies 
de  1' Abdomen,  4to,  Paris,  1817 ;  and  Re- 
cherches sur  les  Causes  et  l'Anatomie  des 
Hernies  abdominales,  4to,  Paris,  1819. 

2  Recherches  sur  l'Evolution  du  Sac  her- 
niaire,  etc.,  8vo,  Paris,  1842. 


a  condition  of  more  import  than  the 
stretching  of  the  membrane. 

"When  the  hernial  sac  is  complete,  the 
portion  of  peritoneum  employed  to  form 
it  may  be  represented  by  a  plain  mem- 
brane about  three  inches  in  diameter  and 
ten  in  circumference  ;  whilst  the  centre  of 
this  surface  is  placed  at  the  fundus  of  the 
sac  at  the  most  dilated  part,  the  peri- 
phery, folded  and  puckered  like  the  mouth 
of  a  closed  purse,  would  be  placed  on  a 
level  with  the  opening  at  the  narrowest 
part  ;  that  is  to  say,  at  the  orifice  of  the 
sac,  supported  by  the  ring  or  the  canal 
which  the  hernia  has  traversed.  This 
puckering  has  been  described  by  all 
authors,  and  in  the  plates  of  Jules  Clo- 
quet and  Langenbeck  the  fact  is  de- 
lineated. It  is  also  attested  by  prepara- 
tions in  almost  all  pathological  museums. 
During  this  first  period,  the  orifice  and 
neck  of  the  sac  exist  only  in  a  condition 
to  be  preserved  by  a  fibrous  or  muscular 
ring,  which  prevents  the  dilatation  of  the 
peritoneum  ;  if  this  is  returned  into  the 
abdomen  by  an}r  mechanical  means,  the 
puckering  disappears,  and  the  orifice  of 
the  sac  is  effaced.  If  the  fibrous  ring  is 
cut,  or  widely  dilated,  the  same  phenome- 
non takes  place.  The  solution  of  the 
problem  of  strangulation  of  the  intestine 
by  the  muscular  or  fibrous  rings  rests 
upon  the  study  of  this  stage  of  the  dis- 
ease ;  for,  at  a  more  advanced  stage,  the 
orifice  of  the  sac  itself  acquires  an  organi- 
zation which  sufficiently  explains  all  the 
phenomena  of  which  it  is  the  focus. 

TJie  second  period,  that  of  organization. 
We  may  now  examine  the  series  of  phe- 
nomena which  take  place  in  the  neck  and 
orifice  of  a  perfectly-formed  hernial  sac. 
In  the  first  period,  the  puckering  only 
exists  in  such  a  condition  as  to  be  pre- 
served by  a  ring,  but,  at  a  more  ad- 
vanced period,  the  different  peritoneal 
folds  form  adhesions  together,  in  conse- 
quence of  the  prolonged  contact  of  their 
serous  surfaces,  and  then  the  mouth  or 
orifice  of  the  sac  exists  independently  of 
other  structures  ;  it  becomes  a  new  organ, 
annexed  to  the  peritoneum,  aud  has  no 
longer  need  of  being  supported  by  the 
ring  in  order  to  exist.  From  this  moment 
the  orifice  has  an  evolution  peculiar  to 
itself ;  it  becomes  the  seat  of  very  remark- 
able phenomena,  which  may  be  observed 
at  different  periods,  and  which  may  now 
be  explained. 

The  serous  surface  is  not  alone  the  seat 
of  morbid  action  relating  to  the  organiza- 
tion of  the  orifice.  In  the  subserous  con- 
nective tissue  changes  of  no  less  interest 
take  place.  The  adipose  tissue  in  this 
part  diminishes,  and  even  disappears, 
although  the  person  be  very  fat.  The 
connective  and  adipose  tissues  seem  to  be 
transformed  into  a  new  covering,  which 
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encloses  a  large  quantity  of  blooclvesels. 
This  rich  vascularization  is  often  seen 
through  the  transparent  peritoneum  of 
the  periphery  of  the  herniary  opening, 
converging  from  all  parts  towards  the 
orifice,  and  afterwards  radiating  on  the 
superior  part  of  the  sac,  where  it  is  insen- 
sibly lost  by  blending  with  the  connective 
tissue. 

M.  Demeaux  considers  that  the  organi- 
zation of  this  annular  induration  begins 
in  the  sub-peritoneal  connective  tissue, 
and  that  at  a  certain  time  the  peritoneum 
itself  undergoes  a  change  ;  it  becomes 
vascular,  and  the  two  structures  united 
together  adhere  closely.  This  induration 
of  the  internal  surface  of  the  orifice  of 
old  hernial  sacs  is  due  to  an  annular 
thickening  of  the  peritoneum,  nearly 
limited  to  the  boundaries  of  the  mouth  of 
the  sac,  which  is  thus  reduced  to  much 
less  dimensions  than  any  other  part  of  it. 
Preparations  demonstrating  these  condi- 
tions, with  the  exception  of  the  vascular- 
ity, are  preserved  in  the  Museum  of  the 
Eoyal  College  of  Surgeons  and  of  the  dif? 
ferent  hospitals  of  London. 

A  layer  of  fibres,which  interlace  in  every 
direction  and  resemble  the  tissue  of  the 
dartos,  is  said  to  exist  around  the  orifice 
of  the  sac.  If  these  be  contractile  fibres, 
they  must  exert  considerable  influence  to 
prevent  the  reduction  of  hernia,  and  may 
be  considered  as  one  impediment  to  that 
result.  Are  they  not,  probably,  an  excess 
of  development  of  the  contractile  fibres 
of  the  connective  tissue  ?  M.  Desprez 
considers  them  to  be  an  exaggeration  of 
the  normal  state.  This  dartos-like  layer, 
having  contractile  properties,  may  also 
play  its  part  in  producing  strangulation 
of  some  varieties  of  hernia. 

The  third  period  is  one  of  contraction. 
Most  writers  on  hernia  have  remarked 
the  constant  tendency  which  the  orifice  of 
the  sac  has  to  contract,  and  even  to  be- 
come obliterated,  as  soon  as  the  herniated 
organs  cease  to  act  upon  it. 

This  process  is  demonstrated  in  the 
cases  of  adhesion  of  the  embouchure  of 
the  sac  in  infants  ;  closure  of  its  orifice  in 
adults ;  and  obliteration  of  the  sac  by 
persistence  of  omentum  in  its  cavity. 
This  termination,  the  most  desirable  of 
all,  does  not  constantly  occur.  A  gradual 
contraction  may  take  place  without  the 
obliteration  being  complete ;  it  is  this 
disposition  especially  which  gives  rise  to 
such  formidable  accidents. 

At  this  period,  if  the  orifice  be  exam- 
ined anatomically,  it  is  easy  to  prove  that 
it  has  been  the  seat  of  a  new  transforma- 
tion. In  proportion  as  the  tissues  around 
the  orifice  become  thicker  and  contract, 
their  vascularity  diminishes;  and  this 
layer,  originally  resembling  the  dartos, 
shows    the    firmness    and    resistance    of 


fibrous  tissue.  In  the  second  period,  the 
orifice,  susceptible  perhaps  of  contracting 
spasmodically,  may  also  permit  of  slight 
dilatation.  In  the  third,  all  dilatation 
becomes  impossible  ;  either  the  margins 
of  the  orifice  resist  the  pressure  of  the 
viscera,  or  the  viscus  which  passes  through 
the  orifice  becomes  strangulated. 

The  tissues  composing  this  annular 
contraction  of  the  mouth  of  the  sac  often 
become  nearly  as  hard  as  cartilage  ;  and 
this  change  especially  occurs  in  old  cases, 
when  the  hernia  has  not  been  allowed  to 
descend  for  a  long  time ;  for  then  the 
boundaries  of  the  oritice  are  placed  in  the 
most  favorable  position  for  the  process  of 
contraction  and  induration  to  take  place. 
But  when  the  hernia  is  not  reduced,  the 
constant  pressure  of  the  viscera  dilates 
the  mouth  of  the  sac  as  well  as  the 
fibrous  rings. 

Of  the  two  kinds  of  hernial  sac. — The 
"hernial  sac"  is  always  a  prolongation  of 
the  parietal  peritoneum  from  the  abdomi- 
nal cavity  into  the  neighboring  structures. 
Its  development  and  formation,  however, 
depend  upon  very  opposite  causes.  Two 
kinds  require  to  be  described  ;  the  in- 
trinsic and  essential  distinction  between 
them  depending  upon  their  mode  of  de- 
velopment. 

1.  That  kind  which,  being  congenital, 
is  merely  a  serous  canal  or  sheath,  the 
vaginal  process  of  the  peritoneum,  until 
a  hernia  takes  place  and  escapes  into  it, 
when  it  becomes  converted  into  a  hernial 
sac.     The  physiological  designation  for  it 

Would  be  THE  CONGENITAL  HERNIAL 
SAC. 

2.  That  kind  which  is  the  result  of  a 
slow  and  gradual  process  of  relaxation, 
and  is  produced  by  a  stretching,  yielding, 
or  elongation  of  the  parietal  peritoneum, 
before  and  under  the  pressure  of  the  vis- 
cus itself,  which  constitutes  the  hernia. 
For  the  sake  of  brevity,  this  kind  may  be 
termed  the  acquired  hernial  sac. 

The  first  kind,  or  congenital  serous 
canal,  which  may  become  converted  into 
the  congenital  hernial  sac,  sometimes  ex- 
ists throughout  life  simply  as  a  diverticu- 
lum of  the  peritoneum,  and  without  a 
hernia  entering  it ;  but  the  second  kind, 
the  acquired  hernial  sac,  cannot  exist 
unless  a  viscus,  almost  entirely  invested 
by  the  peritoneum,  pushes  the  parietal 
layer  of  that  membrane  before  it. 

In  other  words,  the  first  kind  of  sac  is 
peculiar  to  a  person  born  with  any  por- 
tion of  the  vaginal  process  of  the  perito- 
neum open,  and  who  then  possesses  a 
receptacle  for  the  ready  irruption  of  a 
hernia ;  and,  if  the  ventral  oiifice  and 
cavity  of  this  sheath  should  not  become 
obliterated  soon  after  birth,  a  rupture 
may  occur  at  any  subsequent  period  of 
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life  ;  but  the  second  kind  being  an  ac- 
quired formation,  some  length  of  time  is 
necessary  for  its  production,  and  it  cannot 
exist  at  all  witiiout  the  continued  and 
effective  influence  of  the  hernia  itself. 

Pott,  writing  of  the  two  varieties  of  ob- 
lique inguinal  hernia,  the  congenital  and 
ordinary,  expresses  his  belief  ''  that  com- 
mon ruptures,  or  those  in  a  common  sac, 
are  generally  gradually  formed,  that  is, 
they  are  first  inguinal,  and  by  degrees 
become  scrotal ;  but  the  congenital  are 
seldom  if  ever  remembered  by  the  patient 
to  have  been  in  the  groin  only."1 

The  paramount  importance  of  a  due 
appreciation  of  the  physiological  differ- 
ences between  the  one  kind  of  hernial  sac 
and  the  other  will  be  demonstrated  in 
many  points  of  view,  but  especially  with 
regard  to  the  surgical  treatment  of  hernia. 

The  treatment  of  reducible  hernia. — The 
surgical  treatment  of  all  kinds  of  reducible 
abdominal  hernia  is  divisible  into  two 
categories : — 

1.  The  employment  of  palliative  or  pro- 
phylactic measures. 

2.  The  adoption  of  some  proceeding  de- 
signed to  effect  a  permanent  cure. 

1.  Palliative  measures. — To  this  class 
belong  all  contrivances  which  prevent  the 
descent  of  the  hernia.  These  are  the  re- 
cumbent posture,  bandages  and  trusses  of 
various  descriptions.  If  we  only  judge 
from  the  class  of  cases  observed  in  the 
hospitals,  and  selected  from  among  the 
laboring  population,  we  should  form  a 
very  inadequate  estimate  of  the  advantage 
which  accrues  to  sufferers  with  hernia  by 
the  employment  of  well-adjusted  trusses. 
"We  know  of  adult  persons  in  comfortable 
circumstances,  who,  having  no  need  for 
toil,  have  taken  precautionary  measures 
to  prevent  the  recurrence  of  the  rupture, 
and  have  consequently  been  free  from 
everything  of  the  kind  for  several  years 
after.  Some  have  even  been  enabled  to 
dispense  with  the  use  of  the  truss  entirely, 
after  wearing  it  some  months.  It  is, 
however,  a  condition  of  the  utmost  prac- 
tical importance  that  the  case  be  treated 
immediately  that  the  disposition  to  the 
formation  of  rupture  is  detected.  When 
the  hernia  enters  the  vaginal  process  of 
the  peritoneum,  and  that  sheath  is  con- 
verted into  the  hernial  sac,  we  may  effect 
a  cure  by  attempting  to  call  forth  the  pro- 
cesses adopted  by  nature  to  close  its  orifice 
and  obliterate  that  canal ;  or,  in  other 
words,  to  procure  adhesions  of  the  serous 
surfaces  of  this  peritoneal  diverticulum. 

On  the  other  hand,  in  the  slowly-form- 
ing hernial  sac  the  object  in  making  use 

1  The  Chirurgical  Works  of  P.  Pott,  edit. 
1808,  vol.  ii.,  p.  120. 


of  a  truss  should  be,  in  the  first  instance, 
to  prevent  the  development  of  the  perito- 
neal sac.  This  may  be  accomplished  by 
applying  support  to  those  weak  parts  of 
the  abdominal  walls  through  which  the 
parietal  peritoneum  is  forced.  When, 
however,  the  sac  is  once  developed — and 
this  is  commonly  the  period  at  which  a 
surgeon  is  consulted— measures  should  be 
immediately  adopted  to  assist  in  arresting 
its  dilatation  by  preventing  the  descent  of 
the  rupture. 

The  expediency  of  judiciously  pursuing 
the  mechanical  treatment  of  every  variety 
of  hernia  cannot  be  too  strongly  urged 
upon  the  laity  by  the  profession.  In  both 
sexes  it  should  be  carefully  conducted  the 
moment  that  the  slightest  protrusion 
shows  itself.  Whether  the  hernia  occur  in 
infancy,  youth,  at  middle  age,  or  at  later 
periods  of  life,  if  properly  watched  and 
judiciously  supported,  it  usually  gives  but 
little  trouble  ;  in  many  cases  it  is  even 
cured.  But,  on  the  contrary,  if  it  be 
neglected,  increase  in  bulk,  and,  sooner 
or  later,  diseased  states  of  the  rupture, 
often  leading  to  the  death  of  the  indi- 
vidual, will  almost  infallibly  occur. 

The  only  exception  to  be  made  to  this 
rule  applies  to  those  rare  cases  of  hernia 
into  the  vaginal  process  of  the  peritoneum 
in  which  the  abnormal  situation  of  the 
testis  interposes  a  practical  difficulty  to 
wearing  a  truss,  the  necessary  pressure  of 
which  occasions  intolerable  pain  by  com- 
pressing that  organ  simultaneously.  But 
even  such  cases  should  not  be  abandoned 
as  hopeless  of  cure,  without  a  reasonable 
attempt  being  first  made  to  afford  relief. 

The  practice  of  leaving  cases  of  rupture 
in  the  hands  of  mere  tradesmen  cannot 
be  too  strongly  censured.  Among  the 
poor  we  constantly  observe  the  lament- 
able effects  of  this  proceeding.  Ill-shaped 
trusses  are  applied  ;  the  springs,  being  too 
feeble,  allow  the  hernia  to  descend  behind 
the  pad,  where  it  becomes  compressed  ; 
or  they  are  too  strong,  and  their  pressure 
induces  absorption  of  the  abdominal  pa- 
rietes,  on  which  the  pad  presses.  Fre- 
quently a  truss  suitable  for  supporting  a 
femoral  hernia  is  applied  to  one  of  the 
inguinal  kind  and  vice  versa.  That  which 
is  worth  doing  at  all  is  always  worth 
doing  well.  This  injunction  receives 
strong  confirmatory  testimony  in  the 
treatment  of  ruptures  by  mechanical 
means. 

Characteristics  of  trusses. — The  requisite 
and  essential  qualities  of  a  truss  are  light- 
ness, firmness,  elasticity,  so  that  it  shall 
retain  the  required  form  or  shape,  suita- 
ble adaptation  to  the  configuration  of  the 
wearer,  and  sufficient  strength  of  spring 
to  prevent  the  escape  of  the  rupture  from 
the  abdomen. 
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The  instrument  consists  of  a  pad  or 
cushion  attached  to  a  metallic  spring, 
with  straps,  so  arranged  that  its  move- 
ment during  the  varied  postures  of  the 
hody  may  he  restrained. 

[A  very  important  mechanical  principle 
should  always  he  borne  in  mind  :  that  we 
cannot  make  effective  pressure  without 
having  a  firm  point  of  support  from  which 
to  make  it.  Hence  trusses  are  much  bet- 
ter for  being  provided  with  a  posterior 
pad  as  well  as  an  anterior  one  ;  the  for- 
mer being  so  placed  as  to  bear  upon  a 
point  opposite  to  the  latter.  This  does 
not  add  to  the  cumbrousness  of  the  appa- 
ratus, but  enables  the  object  to  be  accom- 
plished with  greater  accuracy,  and  with  a 
spring  of  less  power.] 

Through  the  kindness  of  Mr.  J.  A. 
Kingdon,  Surgeon  to  the  City  of  London 
Truss  Society,  we  are. enabled  to  give  the 
results  of  his  extensive  experience  in  the 
employment  of  trusses. 

He  considers  that  the  circular  spring- 
truss  is  the  most  suitable  form,  in  the  ma- 
jority of  cases.  Bandages  which  are  not 
elastic  do  not  afford  sufficient  support  to 


the  hernia  in  every  posture  of  the  body. 
They  are  necessarily  unsafe  on  this  ac- 
count, as  they  become  lax  in  the  stooping 
posture  of  the  wearer — the  position  of  all 
others  in  which  the  hernia  most  easily 
descends,  because  of  the  relaxation  of  the 
pillars  of  the  external  ring.  The  curve 
of  the  spring  and  the  relative  position  of 
the  pad  with  it  should  be  appropriate  to 
the  configuration  of  the  wearer.  A  single 
piece  of  metal  should  form  the  spring  and 
foundation  of  the  pad.  As  far  as  practi- 
cable, the  spring  of  the  truss  should  pass 
around  the  bony  rim  of  the  pelvis,  fitting 
closely  to  the  figure,  and  should  lie  out  of 
the  region  of  the  glutei  muscles.  Tor, 
unless  it  be  so  placed,  their  alternate  ac- 
tion in  progression  produces  a  correspond- 
ing movement  of  the  pad.  If  these  mus- 
cles be  largely  developed,  extending 
upwards  to  the  very  edge  of  the  pelvis, 
the  curve  of  the  spring  should  be  wide  at 
the  shoulder,  so  that  "its  bearing  or  rest- 
ing part  may  be  on  the  base  of  the 
sacrum. 

For  a  single  pad  truss  the  free  end  of 
the  metal  spring  should   be   beaten   out 


[Fig.  407. 


French  model  of  truss.     (Gemrig's  catalogue.) 


Fig.  408. 


German  model  of  truss.     (Gemrig's  catalogue.)] 


flat  and  thin,  and  so  ground  as  to  clin<r 
around  the  opposite  hip — an  arrangement 
which   materially  aids   in  steadying  the 
truss. 
The  form  of  the  spring  may  be  desig- 


nated as  after  the  French  model  or  the 
German.  The  former  resembles  the  coil 
of  a  watch-spring,  and  is  very  elastic  and 
clinging  ;  the  latter  almost  exactly  fits  the 
outline  of  the  body  in  its  state  of  repose. 
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It  is  almost  inelastic,  and  very  bard.  The 
French  is  always  pressing  inwards,  even 
when  the  wearer  is  at  rest.  The  German 
scarcely  presses  at  all  when  the  abdomen 
is  soft,  but  resists  with  power  when  any 
expulsive  force  makes  the  abdomen  swell. 
In  practice,  the  best  shape  for  the  spring 
is  one  which  forms  a  medium  between 
these  two  extremes. 


[In  the  cuts  (figs.  407  and  408)  are 
shown  the  model*  of  trusses  known  re- 
spectively as  the  French  and  the  German. 
They  do  not  really  differ  materially  ;  al- 
though the  German  is  usually  made  with 
a  heavier  and  thicker  spring  than  the 
French.  Fig.  409  shows  a  double  French 
truss,  having  a  posterior  pad,  and  one  for 
either  groin. 


Fig.  409. 


French  double  truss.     (Gemrig's  catalogue.) 


In  figs.  410  and  411  are  shown  the  in- 
struments known  b}T  the  name  of  the  in- 
ventor, Dr.  Hood,  of  Kentucky  ;  perhaps 
the  most  widely  used  American  pattern. 

Fig.  410. 


Hood's  truss  for  inguinal  hernia.     (Gemrig'i 
catalogue.) 

Fig.  411. 


Hood's  truss  for  femoral  hernia.     (Gemrig's 
catalogue.) 

It  is  important  that  both  the  surgeon 
and  the  instrument-maker  should  tho- 
roughly understand  what  is  to  be  done, 
and  how  to  do  it.] 

The  pad  or  cushion  should  be  of  mode- 
rate dimensions.  For  the  adult,  it  should 
not  exceed  two  and  a  half  inches  in 
length,  and  two  inches  at  the  widest  part. 
Its  superior  edge  should  follow  the  upper 
line  of  the  spring,  which  falls  a  little  from 
the  shoulder  or  bend,  where  it  lies  in  con- 
tact with  the  hip.  The  inner  surface 
should  be  directed  slightly  upwards,  but 
this  inclination  must  depend  upon  the 
prominence,  or  otherwise,  of  the  abdo- 
men, as  well  as,  in  some  measure,  on  the 
anatomical  relations  of  the  pelvis  to  the 


spine.  The  proper  shape  for  the  cushion 
or  pad,  and  the  materials  of  which  it 
should  be  constructed,  may  be  varied  to 
accommodate  particular  cases,  or  to  ac- 
cord with  the  views  of  different  inventors. 
Generally,  the  wearer  discovers,  after  a 
little  experience,  which  kind  of  pad  is 
most  free  from  annoyance.  That  pad, 
however,  is  the  best  which  maintains  per- 
fect and  unintermitting  retention  of  the 
hernia.  Every  pad  should  have  attached 
to  it  two  studs,  one  near  its  junction  with 
the  spring,  and  another  at  its  lowest 
point.  To  the  upper  one  the  transverse 
strap  passing  from  the  free  end  of  the 
spring  is  attached.  The  lower  stud  is 
used  with  the  thigh-strap,  which  should 
be  always  worn.  [Some  patients  always 
object  to  this,  and  it  may  often  be  dis- 
pensed with,  especially  when  the  abdomen 
is  very  fully  developed.]  It  is  loosely  fas- 
tened on  to  the  spring  of  the  truss  near 
its  shoulder,  and  should  fall  along  the 
hollow  beneath  the  buttock.  In  the  erect 
posture  of  the  wearer  this  strap  should  be 
moderately  tight.  It  prevents  the  pad 
from  shifting  from  its  proper  position,  and 
should  never  be  discai'ded. 

These  appear  to  be  the  general  princi- 
ples by  which  a  surgeon  is  to  be  guided  in 
the  selection  of  a  truss.  Particular  modi- 
fications suitable  for  special  kinds  of  her- 
nia will  be  noticed  in  other  places. 

Of  the  so-cniled  radical  cure  of  a  hernia. — 
It  would  be  idle  to  encroach  upon  the 
limits  of  this  essay  by  describing  in  detail 
every  method  employed  to  effect  a  cure  of 
hernia,  from  the  most  remote  periods.  A 
mere  notice  of  them  will  suffice.     They 
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were — castration  ;.'  cauterization  of  the 
orifice  and  neck  of  the  sac  ;  ligature  ap- 
plied around  the  neck  of  the  sac  ;  incision 
of  the  sac,  and  subsequent  healing  of  the 
wound  by  granulation  ;  excision,  suture, 
and  scarification  of  the  sac  ;  detaching 
the  sac  from  its  connections  and  return- 
ing it  into  the  abdomen  ;  immediate  and 
forcible  compression  of  the  sac  by  a  band- 
age or  truss  ;  cold  douche  ;  stimulating- 
injections,  especially  tincture  of  iodine. 
Such  proceedings  have  been  long  aban- 
doned, in  consequence  of  the  fatal  results 
which  frequently  attended  their  employ- 
ment. 

[Another  ancient  method  was  that  of 
employing  the  testicle  as  a  plug  for  the 
hernial  canal ;  a  case  in  which  this  was 
successfully  practised  by  a  medical  stu- 
dent upon  himself  is  recorded  by  Dr.  C. 
T.  Hunter,  in  the  Am.  Journal  of  the 
Med.  Sciences,  Jan.,  1878,  p.  152.  See 
also  an  article  on  this  "  Spanish"  method, 
by  Dr.  Middle  ton  Michel,  ibid.,  Oct., 
1878,  p.  443. 

It  may  be  mentioned,  also,  that  the 
plan  of  injecting  stimulating  substances 
into  the  canal  has  lately  been  advocated 
by  Heaton  and  Davenport,  of  Boston 
(The  Cure  of  Eupture,  Eeducible  and  Ir- 
reducible, etc.,  Boston,  1877).  The  arti- 
cle used  by  them  is  the  fluid  extract  of 
que  reus  alba.] 

We  must,  however,  add  the  treatment 
recently  adopted,  namely,  invagination  of 
the  hernial  sac.  Every  modification  of 
this  operation  is  usually  designated  by 
the  name  of  the  inventor :  thus  there  is 
the  method  of  Gerdy,  of  Wutzer,  of  Roth- 
mund, and  others.1 

The  principle  of  this  operation  is  ex- 
pressed by  the  words,  "  invagination  of 
the  hernial  sac."  That  is  to  say,  the 
fundus  of  the  sac  is  pushed  up  into  its 
mouth,  and  retained  there  until  adhesions 
have  formed  between  it  and  the  entire 
circumference  of  the  orifice.  By  this 
means  it  is  hoped  that  obliteration  of 
the  ventral  orifice  of  the  sac  and  of  its 
cavity  may  become  permanently  estab- 
lished. It  is  an  indisputable  fact,  that 
cases  of  reducible  inguinal  hernia  have 
been  permanently  cured  by  the  perform- 
ance of  an  operation  on  the  plan  of  Wut- 
zer. We  have  not,  however,  the  data  by 
which  to  establish  the  proportion  of  cures 
to  failures;  but  that  a  considerable  number 
of  cases  operated  upon  did  fail,  is  certain. 

[In  the  United  States  a  good  many 
operations  have  been  performed  by  differ- 
ent surgeons  for  the  radical  cure  of  her- 
nia ;  but  it  would  be  difficult,  if  not  im- 

1  The  most  complete  account,  especially  of 
the  German  cases,  is  to  be  found  in  GKinther, 
Lehre  von  den  blutigen  Operationen,  Liefer- 
ung  50. 


possible,  to  obtain  anything  like  accurate 
statistics  on  the  subject,  and  especially  as 
to  results.  I  have  myself  operated  a  num- 
ber of  times,  and  know  of  two  cases  only 
in  which,  three  years  afterwards,  the  pa- 
tients were  in  no  need  of  trusses.  Of  the 
others  I  had  lost  sight.  Dr.  Greensville 
Dowell,  of  Texas,  has  perhaps  operated 
oftener  than  any  other  American  surgeon, 
and  has  published  a  book  on  the  subject, 
in  which  he  claims  marked  success.  His 
method  will  be  further  referred  to.] 

Mr.  Kiugdon  has  very  kindly  given  me 
the  notes  of  sixteen  cases  in  which  an 
operation  for  the  radical  cure  of  the  rup- 
ture had  been  performed,  either  by  Lon- 
don, provincial,  or  colonial  surgeons. 
The  patients  applied  to  him  for  relief  at 
the  City  of  London  Truss  Society.  In 
most  of  these  persons,  at  the  time  they 
ceased  to  be  under  the  observation  of  the 
operator,  the  rupture  was  "cured;"  for 
reports  of  some  of  the  cases  appear  in 
the  medical  periodicals  of  the  day.  In 
some  of  these  patients  the  rupture  was 
larger  than  before  the  operation,  and 
greater  difficulty  was  experienced  in  re- 
taining it  within  the  abdomen.  In  others 
a  protrusion  existed  on  both  sides,  the 
second  having  become  developed  after  the 
operation. 

Through  the  intervention  of  Dr.  Her- 
mann Weber,  Physician  to  the  German 
Hospital,  I  have  received  a  valuable  com- 
munication from  Dr.  Otto  Weber,  of 
Bonn,  who  was  formerly  clinical  assistant 
to  Professor  Wutzer.  The  number  of  per- 
sons upon  whom  the  Professor  operated 
amounts  to  about  fourteen.  Between  1852 
and  1856  the  operation  was  performed  but 
once  in  the  "Klinik,"  during  which  time 
Dr.  Otto  Weber  was  clinical  assistant  to 
Wutzer.  The  patient  was  a  teacher, 
forty  years  old.  He  quitted  the  hospital 
"cured,"  but  the  hernia  returned  in  spite 
of  his  having  worn  a  truss. 

Wutzer  is  still  of  opinion  —  1.  That 
when  the  operation  is  properly  performed 
after  his  method,  it  is  not  attended  with 
danger.  2.  That  he  has  succeeded  in 
fixing  the  plug  of  skin  with  invagination 
of  the  hernial  sac  by  inducing  adhesions 
between  its  internal  surface  and  the  inte- 
rior of  its  neck.  3.  That  in  consequence 
of  this,  if  the  patient  continues  to  wear  a 
truss  (for  life),  a  return  of  the  hernia  may 
be  avoided. 

However,  Dr.  O.  Weber  writes,  that  he 
has  never  seen  any  of  the  so-called  "  cured 
cases"  radically  cured,  but  that — First, 
the  plug  of  skin  is,  by  degrees,  entirely 
drawn  out  again.  Secondly,  that  the  true 
herniary  apertures,  the  external  and  in- 
ternal rings,  are  not  closed  by  the  opera- 
tion ;  and,  thirdly,  that  an  imperfect  cure 
may  be  effected  by  means  of  a  partial 
closure,  by  adhesion  of  the  internal  walls 
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of  the  neck  of  the  hernial  sac,  and  thick- 
ening of  the  surrounding  connective  tis- 
sue. 

The  cases  which  Dr.  O.  "Weber  had  an 
opportunity  of  examining  some  time  after 
the  operation,  showed  a  slight  protrusion 
of  the  intestine  into  the  inguinal  canal ; 
and  there  would  have  been  a  perfect  re- 
turn of  the  hernia  if  trusses  had  not  been 
worn.  It  appears  that,  at  first,  the  in- 
vaginated  skin  becomes  adherent  to  the 
inguinal  canal,  but  without  the  participa- 
tion of  the  hernial  sac ;  that  the  latter 
probably  becomes  merely  compressed  by 
the  invaginated  skin  passing  by  its  side. 
In  the  most  favorable  cases  the  inner 
walls  of  the  hernial  sac  may  adhere  toge- 
ther, but  so  loosely  that  they  soon  become 
separated  by  pressure. 

The  results  of  the  examination  of  the 
bodies  of  persons  after  death  upon  whom 
the  operation  had  been  performed,  are 
very  important.  Streubel  has  published 
some.  Dr.  O.  Weber  examined  the  body 
of  a  man  who  died  of  pneumonia  in  185(5, 
and  upon  whom  Wutzer  operated  in  1840. 
The  hernia  had  returned  after  the  opera- 
tion. There  was  not  a  trace  of  the  in- 
vaginated skin  in  the  inguinal  canal,  and 
the  peritoneum  did  not  show  any  signs  of 
previous  inflammation.  The  hernia  and 
its  sac  did  not  differ  from  the  ordinary 
cases  of  the  same  kind. 

Dr.  O.  Weber  thinks  that  Wutzer's 
method  might  be  perhaps  modified  in 
such  a  manner  as  to  become  effective. 
But,  first,  he  considers  it  is  necessary  to 
show  upon  the  dead  body  that  the  fundus 
of  the  hernial  sac  can  be  actually  invagi- 
nated into  its  orifice,  and  not  merely 
pushed  up  a  certain  distance  before  the 
integuments. 

But,  instead  of  describing  in  detail  the 
operation  of  Wutzer  and  its  modifica- 
tions,1 let  us  inquire,  what  is  the  object 
the  surgeon  has  in  contemplation  when 
proposing  to  perform  an  operation  for  the 
radical  cure  of  a  hernia  V  In  order  to  be 
effectual  and  permanent,  it  must,  of 
course,  produce  the  obliteration  of  the 
hernial  sac  ;  the  closure  of  its  ventral  ori- 
fice ;  the  strengthening  of  those  weak 
parts  in  the  walls  of  the  abdomen  through 
which  the  rupture  protrudes  ;  and  to  these 
conditions  must  be  also  added,  an  im- 
proved tone  of  the  peritoneal  ligaments 
of  the  viscera,  by  which  the  power  they 
exert  in  retaining  the  viscera  in  their  nor- 
mal situation  is  restored.  Unless  the  op- 
eration perfectly  and  completely  accom- 
plishes these  ends,  failure  must  most  cer- 
tainly ensue  sooner  or  later. 

Another  intention  which  the  successful 

1  Operations  intended  to  effect  the  radical 
cure  will  be  described  with  the  treatment  of 
the  special  kinds  of  hernia. 


issue  of  the  operation  is  expected  to  ful- 
fil, is  to  enable  the  sufferer  to  dispense 
with  the  use  of  a  truss,  and  thus  to  be  free 
from  an  intolerable  incumbrance.  To 
recommend  a  dangerous  operation,  there- 
fore, which  may  prove  only  so  far  success- 
ful as  to  impede  the  descent  of  a  hernia, 
but  yet  leaves  the  patient  under  the  ne- 
cessity of  continuing  to  wear  a  truss  to 
prevent  a  recurrence  of  the  rupture,  is 
surely  scarcely  justifiable.  It  is  contended 
by  the  advocates  for  the  operation  that 
the  dangers  to  which  the  patient  is  sub- 
jected have  been  too  prominently  set  forth. 
This  may  be  true.  Few  persons  have  in- 
deed died  from  peritonitis,  or  other  causes, 
in  proportion  to  the  numbers  upon  whom 
the  operation  has  been  performed.  But 
they  all  were  subjected  to  that  risk,  and 
because  they  happily  escaped  the  fatal 
complication,  that  is  no  ground  for  the 
inference  that  others  would  do  so  also. 
The  facts  only  show  that  the  operation 
may  be  done  without  exciting  peritonitis 
in  every  case.  [See  statistics  published 
by  Prof.  John  Wood  ("Address  in  Sur- 
gery," Brit.  Med.  Journal,  Aug.  9,  1873), 
quoted  in  Am.  Journ.  Med.  Sciences,  Oct. 
1873,  p.  554.] 

The  surgeon,  in  the  attempt  to  carry 
out  his  object,  proposes  to  produce  an  ef- 
fect in  imitation  of  the  processes  of  na- 
ture during  the  early  periods  of  life  ;  for 
there  are  facts  to  demonstrate  that  the 
cavity  of  the  vaginal  process  of  the  peri- 
toneum, which  is,  in  so  many  cases,  an 
apt  receptacle  for  any  protruded  viscus, 
may  become  obliterated  even  after  a  her- 
nia has  passed  into  it  in  early  infancy. 
But  where  is  the  evidence  to  prove  that 
an  acquired  hernial  sac  becomes  thus  ob- 
literated by  similar  natural  efforts  ?  The 
only  instances,  perhaps,  are  those  in 
which  the  orifice  of  the  sac  is  plugged  by 
adherent  omentum ;  and  such  cases  are 
very  rare. 

We  therefore  believe  that  we  shall  not 
err  in  enunciating  the  principle  that  the 
cases  of  inguinal  hernia  selected  for  the 
performance  of  all  operations  for  the  rad- 
ical cure  should  be  those  in  which  the 
protruded  viscus  has  descended  into  a 
patent  vaginal  process  of  the  peritoneum, 
and  that  all  other  kinds  should  be  re- 
jected as  unsuitable  ;  and  that  the  more 
efficiently  the  proposed  methods  accom- 
plish the  ends  etfected  by  the  processes  of 
nature,  the  more  worthy  of  confidence 
they  become.  Thus,  allowing  nature  to 
guide  our  procedure,  we  must  make  it  a 
rule  to  select  those  cases  in  which  her  ef- 
forts have  failed  ;  and  by  acting  as  her 
handmaid,  we  may  reasonably  hope  to 
arrive  at  a  successful  result. 

We  may  conclude  these  observations 
with  the  following  quotation  from  the 
work  of  Mr.  Lawrence  :  "  The  subject  of 
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an  incarcerated  rupture  submits  to  an  op- 
eration in  order  to  save  his  life.  But  he 
whose  hernia  is  reducible,  endangers  his 
life  to  get  rid  of  an  inconvenience ;  and 
the  operation  affords  no  greater  prospect 
of  entire  recovery  than  he  had  without  it. 
For  after  he  has  undergone  an  operation, 
at  the  hazard  of  life,  the  complaint  may 
return  ;  and  the  only  protection  against 
relapse  is  to  wear  a  truss"  (Treatise  on 
Kuptures,  chap.  vi.). 

The  morbid  condition  of  the  hernia,  and 
impediments  to  its  reduction. — A  hernia  is 
said  to  be  reducible  when  the  protruded 
viscera  can  be  returned  into  the  abdomi- 
nal cavity ;  it  is  irreducible  when  they 
cannot. 

The  impediments  to  the  reduction  oRa 
hernia  may  be  classed  in  three  groups  : 
those  produced  by  the  tissues  outside  the 
sac;  those  occasioned  by  the  sac  itself; 
and  those  which  exist  within  the  sac. 

There  are  also  primary  or  immediate 
causes  which  render  a  hernia  irreducible, 
as  well  as  secondary.  Among  the  first 
we  may  include  all  those  impediments  to 
reduction  which  depend  upon  organic 
conditions,  and  relate  directly  to  the  her- 
nial sac ;  as,  the  muscular  contraction 
■which  influences  the  size  of  the  abdomi- 
nal rings  and  the  tension  of  the  tissues 
around  the  orifice  of  the  sac ;  the  condi- 
tion of  the  orifice  of  the  sac  itself ;  and 
the  development  within  the  sac  of  adhe- 
sions or  omental  sacs. 

The  secondary  are  those  which  are 
partly  exclusive  of  the  hernial  tumor, 
and  occur,  as  it  were,  accidentally,  and 
are  merely  due  to  individual  peculiarities; 
as,  for  example,  the  development  of  a  thick 
layer  of  fat  around  the  hernial  tumor ; 
its  great  mobility;  itsdiminutiveness;  ten- 
sion of  the  sac  from  accumulation  of  the 
fluid  or  gaseous  contents  of  the  bowel ;  ad- 
herent omentum  lying  in  front  of  the  in- 
testine ;  and  some  other  conditions. 

The  morbid  conditions  of  the  hernia 
which  give  rise  to  more  or  less  serious 
difficulties  may  be  classed  under  one  of 
the  following  states :  1.  Permanent  irre- 
ducibility.  2.  Distension  or  inflation  by 
fluid,  gaseous,  or  solid  contents,  termed 
obstruction.  3.  Inflammation.  4.  Stran- 
gulation. 

1.  A  hernia  becomes  permanently  irre- 
ducible, after  many  years'  existence,  on 
account  of  its  size.  In  most  cases  this 
condition  is  only  attributable  to  neglect  of 
the  use  of  a  truss.  The  largest  double  rup- 
ture I  have  seen  was  in  a  bricklayer,  fifty- 
five  years  old,  whose  bodily  health, 
strength,  and  conformation  were  in  other 
respects  very  good.  The  left  hernial  tumor 
was  the  larger,  although  it  had  only  existed 
about  three  years,  whilst  the  right  had 
vol.  ii.— 44 


been  there  twelve.  The  lowest  border  of 
the  tumor  very  nearly  reached  to  a  level 
with  the  patella}.  Its  circumference  in  the 
largest  part  measured  thirty  inches. 

Adhesions  also,  when  formed  between 
the  contents  of  the  sac,  or  between  the 
sac  and  its  contents,  prevent  the  reduc- 
tion of  the  protrusion. 

[It  may  be  mentioned  here  that  many 
old  irreducible  hernia?  may  be  successfully 
dealt  with  by  keeping  the  patient  at  abso- 
lute rest  in  bed,  and  on  extremely  low 
diet.  See  a  case  by  the  late  Mr.  Maun- 
der, in  the  Lancet,  March  10,  1878.  J 

2.  Distension  ;  choking  ;  obstruction  ; 
rendering  the  hernia  irreducible.  This 
particular  state  or  condition  of  a  hernia 
is  attributed  to  the  accumulation  of  the 
solid,  fluid,  or  gaseous  contents  of  the 
alimentary  canal  within  that  portion  of 
the  bowel  which  constitutes  the  protru- 
sion. From  this  cause  the  passage  of  the 
stercoraceous  contents  of  the  canal  are 
arrested  ;  the  alimentary  canal  or  tube 
becomes  choked  up  with  its  own  secre- 
tions and  the  egesta  of  the  stomach, 
giving  rise  to  local  troubles  and  consti- 
tutional disturbance. 

The  doctrine  of  obstruction  is  of  great 
antiquity,  and  for  along  period  that  mor- 
bid condition  of  the  hernia  we  now  term 
"strangulation"  was  believed  to  origi- 
nate in  this  cause  alone.  "  During  nine- 
teen centuries,"  writes  M.  Broca,  "the 
existence  of  an  accumulation  of  fecal 
matter  in  the  hernia  had  been  admitted, 
or  rather  supposed :  but  when  it  was 
looked  for  the  accumulation  was  not  to  be 
found.  Thus  theory  fell  to  the  ground 
on  the  first  observation." 

The  local  symptoms  of  an  obstructed 
hernia  are — pain,  a  flatulent  state  of  the 
tumor,  increase  of  size  in  comparison 
with  its  usual  dimensions,  more  or  less 
tension,  and  the  absence  of  those  more 
severe  local  conditions  which  characterize 
a  strangulated  bowel.  By  careful  manip- 
ulation, the  gaseous  and  fluid  contents  of 
an  enterocele  may  be  expressed  into  the 
contiguous  part  of  the  canal,  and  even 
solid  fecal  matter  may  be  felt.  During 
this  proceeding  the  gurgling  produced  by 
the  flatus  ancl  fluid  is  heard,  and  the 
movement  of  these  is  sometimes  felt  as 
they  escape  through  that  portion  of  the 
bowel  lying  within  the  orifice  of  the  sac. 

At  first,  the  constitutional  symptoms 
indicate  functional  disturbance  of  the  ali- 
mentary canal,  rather  than  any  morbid 
state  of  the  tissues  of  the  herniated  vis- 
cus.  There  are  indications  merely  of  a 
blocking-up  of  the  tube,  and  nothing 
more.  Thus,  slight  pyrexia  and  nausea, 
succeeded  by  vomiting,  are  the  most 
marked  features,  which  continue  even 
although  the  lanre  intestine   below  that 
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portion  in  the  sac  has  been  emptied  of  its 
contents  after  the  commencement  of  the 
attack.  Unless  the  vomiting  be  very  pro- 
longed, and  great  depression  result  there- 
from, as  occasionally  happens  in  very  deli- 
cate or  old  persons,  the  surgeon  will  not 
fail  to  remark  the  absence  of  the  urgent 
symptoms  characteristic  of  strangulated 
bowel. 

In  most  cases  of  obstruction  the  imped- 
iment is  removed  by  those  means  which 
excite  the  natural  peristaltic  movements 
of  the  alimentary  tube.  The  local  appli- 
cation of  warmth  and  moisture  to  alia}' 
pain  ;  repose  ;  the  administration  of  ape- 
rient enemata,  or,  even  in  some  cases, 
when  vomiting  has  not  occurred,  of  pur- 
gatives, by  the  mouth,  are  beneficial. 
Abstaining,  in  the  tirst  instance,  from 
manipulations  of  the  tumor,  is  a  point  of 
great  importance.  Should  the  impedi- 
ment to  the  passage  of  the  indurated 
fecal  matter  depend  upon  the  contraction 
of  the  orifice  of  the  sac,  the  enlargement 
of  this  part  becomes  necessary,  either  by 
cutting  its  tissues  or  those  around  it.  The 
operation  must  then  be  performed  in  the 
usual  manner,  and  in  relation  to  the 
special  case. 

3.  Inflammation  of  a  hernia. — A  hernia 
in  this  state  shows  all  the  local  signs,  and 
excites  the  constitutional  symptoms  of  in- 
flammation. The  combination  of  those 
indications  which  characterize  the  condi- 
tion called  strangulation  does  not,  how- 
-ever,  exist. 

Inflammation  is  usually  the  result  of 
■external  violence,  and  may  be  produced 
by  the  pressure  of  badly-fitting  trusses. 
A  morbid  state  of  the  whole  alimentary 
canal,  of  an  inflammatory  type,  may  ex- 
tend to  the  hernia,  and  in  that  way  give 
rise  to  local  trouble. 

Irreducible  epiploceles  are  more  liable 
to  be  inflamed  than  other  kinds  of  hernia  ; 
and  a  patient  the  subject  of  reducible 
epiplocele  may  have  the  hernia  inflamed, 
from  which  cause  it  becomes  permanently 
irreducible  by  contracting  adhesions  to 
the  sac. 

The  local  signs  are — pain,  increase  in 
the  bulk  of  the  tumor,  a  certain  degree  of 
hardness,  firmness,  and  elasticity  when  it 
is  pressed,  with  more  or  less  unevenness 
and  irregularity  of  surface.  The  margins 
of  the  aperture  through  which  the  hernia 
passes  do  not  tightly  embrace  the  protru- 
sion, so  that,  in  a  large  hernia,  the  finger 
can  be  passed  along  the  pedicle  of  the 
tumor  for  some  distance. 

The  constitutional  symptoms  are  not 
usually  severe.  In  the  first  stages  more 
or  less  pyrexia  arises  ;  and  when  the  con- 
tents of  the  tube  are  arrested  in  their 
course,  the  indications  of  that  condition 
become  marked. 


It  is  unnecessary  to  describe  in  detail 
the  local  and  constitutional  measures  to 
be  adopted.  Reliance  must  be  placed 
upon  those  in  ordinary  use  to  control  and 
arrest  the  disease. 

There  occasionally  happens  a  variety  of 
hernia,  first  noticed  by  M.  de  Littre,1  in 
which  only  a  portion  of  the  wall  of  the 
ileum,  or  a  diverticulum  from  the  bowel, 
becomes  adherent  to  a  very  small  hernial 
sac.  By  extension  of  inflammation  to 
the  neighboring  viscera,  obstruction  to 
the  passage  of  the  stercoraceous  contents 
of  the  tube  arises,  and  death  ensues. 

Fig.  412. 


Hernia  at  the  femoral  ring,  of  a  part  only  of  the 
walls  of  the  bowel.  The  patient,  fifty-six  years  old, 
had  been  ill  nine  days,  when  the  exploration  of  a 
small  swelling  in  the  site  of  the  left  femoral  ring  was 
made.  She  was  then  dying,  but  survived  the  opera- 
tion forty-five  hours.  After  death  peritonitis  was 
fouud,  and  the  intestines  in  the  pelvis  were  united 
together.  *  The  csecal  end  of  the  bowel,  the  tube 
contracted  between  it  and  the  hernia  adherent  to  the 
sac.  a.  Intestine  adherent  to  the  sac.  6.  Peritoneal 
sac.  e.  Lobules- of  fat  outside  the  peritoneal  sac. 
(Museum  Guv's  Hospital,  Drawing  48420 — Preparation 
2503=0.) 

"Fig.  412  illustrates  this  variety.  It  was 
drawn  from  a  case  which  was  under  the 
care  of  the  writer. 

4.  Strangulation.— A  hernia  is  said  to 
be  strangulated  when  the  displaced  viscus 
is  subjected  to  a  constriction  which  im- 
pedes or  arrests  the  circulation  of  the 
blood  through  its  vessels,  the  passage  of 
the  stercoraceous  materials  along  its 
canal,  and  constitutes  an  impediment  to 

'  Obs.  sur  irne  nouvelle  espece  de  Hernie, 
Mem.  de  l'Acad.  royale  des  Sciences,  1700,  p. 
300. 
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its  return  into  the  abdominal  cavity.  This 
condition  excites  constitutional  symptoms 
of  a  most  dangerous  and  characteristic 
nature. 

[Although  strangulation  generally  oc- 
curs at  the  neck  of  the  hernial  sac,  it 
may  take,  place  elsewhere.  See  a  case 
reported  by  Kapteyn  (Med.  News  and 
Abstract,  Jan.,  1875,  from  London  Med. 
Kecord,  Dec.  2,  1874)  in  which  it  was 
caused  by  a  firm  ring  at  the  lower  part  of 
a  scrotal  hernia.  Dr.  K.  refers  to  another 
similar  case  seen  by  him  in  London  in 
1862.] 

Is  the  condition  of  a  hernia,  termed 
strangulation,  solely  the  result  of  mechan- 
ical constriction  produced  by  the  margins 
of  the  orifice  of  the  sac ;  or  does  it  de- 
pend upon  a  morbid  action  engendered 
in  the  tissues  of  the  protruded  bowel  an- 
tecedent to  its  escape  from  the  abdominal 
cavity  ?  In  several  instances  of  strangu- 
lated femoral  hernia  in  women,  and  in 
some  cases  of  inguinal  hernia  in  men,  the 
patients  themselves  voluntarily  stated 
that,  for  some  hours  before  the  hernia 
caused  any  inconvenience,  or  was  even  in 
the  sac,  their  bowels  had  been  "disor- 
dered," "  relaxed,"  or  that  they  bad  been 
suffering  with  "bowel  complaint."  In 
other  cases,  there  seemed  to  be  a  great 
tendency  to  a  very  rapid  derangement  of 
the  mucous  membrane  along  the  whole 
track  of  the  canal  above  the  hernia, 
scarcely  explicable  upon  the  supposition 
that  it  had  been  all  excited  by  the  mere 
existence  of  a  constriction  around  a  small 
knuckle  of  intestine.  As  evidence  of  this 
morbid  action,  I  would  adduce  the  fact  of 
the  rapid  and  abundant  secretion  from 
the  entire  mucous  surface  of  the  small 
intestines,  their  great  distension  and  in- 
tense vascular  congestion,  witnessed  in 
some  instances. 

Again,  given  any  case  of  reducible  her- 
nia, which  for  months,  or  even  years,  has 
readily  glided  into  the  hernial  sac,  and 
has  been  returned  as  easily  into  the 
abdominal  cavity,  why  on  some  particu- 
lar occasion  should  it  become  irreducible 
when  it  has  passed  through  the  same  ori- 
fice it  has  been  in  the  habit  of  traversing, 
and  in  the  tissues  of  which  no  apprecia- 
ble changes  have  occurred  ?  For  it  is  in 
vain  we  seek  any  marked  alteration  in 
the  structures  around  or  composing  the 
orifice  of  the  hernial  sac  itself. 

In  giving  an  affirmative  reply  to  the 
above  inquiry,  we  are  justified  b}r  facts  in 
attributing  the  strangulated  state  of  a  her- 
nia to  a  predisposing  cause,  commencing 
in  a  morbid  state  of  the  alimentary  canal 
generally,  at  least,  in  some  cases.  Pa- 
tients often  relate  how  they  had  observed 
that  the  hernial  tumor  was  "lartrer  than 
usual"  before  they  suffered  much  incon- 


venience ;  and  this  circumstance  is  com- 
monly attributed  by  them  to  a  greater 
bulk  of  the  protruding  viscus.  But  we 
have  no  proof  that  this  is  the  correct  ex- 
planation of  the  increase  of  size  of  the 
tumor  in  all  cases  ;  in  some  doubtless  it 
may  be.  It  is  due  to  a  distended  state  of 
the  bowel  rather  than  to  quantity. 

Let  us  examine  a  case  of  reducible  in- 
guino-scrotal  enteroccle.  At  one  moment 
all  that  the  surgeon  can  detect  is  a  slight 
fulness  produced  by  an  empty  hernial  sac. 
At  another,  a  small  knuckle  of  intestine, 
having  descended  in  an  empty  condition, 
becomes  more  or  less  filled  with  the  ster- 
coraceous  contents  of  the  alimentary  ca- 
nal from  above  it,  and  an  elastic  swelling 
results,  which  is  produced  by  the  bowel 
and  its  contents,  fluid  and  gaseous.  As- 
sisted by  the  peristaltic  movement  of  the 
viscus  itself,  or  by  gentle  pressure,  these 
contents  of  the  tube  are  conveyed  along 
the  proper  channel,  and  the  hernia,  that 
is  the  bowel,  is  emptied,  and  it  readily 
resumes  its  normal  position  in  the  abdom- 
inal cavity.  Observe,  now,  that  the  tis- 
sues of  the  bowel  have  undergone  no 
change.  But  let  the  distension  continue, 
and  the  first  indications  of  mischief  are 
local  pain  and  an  enlargement  of  the 
swelling  ;  next,  a  sensation  of  uneasiness 
in  the  hypogastrium,  of  dragging  from 
the  rupture  upwards,  still  greater  increase 
in  the  magnitude  of  the  tumor,  and  great 
pain  when  handling  it,  take  place.  Do 
we  not  recognize  in  these  phenomena  the 
peristaltic  action  of  the  canal,  the  swell- 
ing of  the  tissues  of  the  hernia  by  conges- 
tion of  its  vessels  and  irritation  of  its 
nerves?  During  these  progressive  stages 
the  protrusion  has  attained  a  size  de- 
pendent upon  more  than  one  cause.  Dis- 
tension, caused  by  accumulation  of  its 
contents,  and  swelling  of  its  tissues,  in- 
duced by  the  effusion  of  inflammatory 
products,  reacting  against  the  narrow  ori- 
fice of  the  sac,  produce  more  or  less  re- 
tardation or  arrestation  of  the  sanguine- 
ous current  in  the  bloodvessels  of  the  rup- 
ture, and  its  strangulation  is  the  result. 
The  increased  bulk  of  the  protrusion  pre- 
vents its  retrograde  passage  through  the 
small  aperture  by  which  it  escaped  from 
the  abdomen.  The  body  of  the  sac  being 
also  stretched,  may  mechanically  con- 
tract the  dimensions  of  its  orifice  in  some 
measure  ;  whilst  the  arrangement  of  the 
whole  tumor,  in  relation  to  the  mouth  of 
the  sac,  may  likewise  afford  an  impedi- 
ment to  its  reduction. 

[Dr.  Herman  Lossen,  by  ingenious  ex- 
periments, has  shown  that — 

1.  At  the  moment  when  the  fecal  mat- 
ter enters  the  afferent  end  of  the  knuckle 
of  gut,  the  efferent  portion  of  the  gut, 
at  the  level  of  the  hernial  aperture,  is 
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pressed  together,  and  by  the  constantly 
increasing  pressure  is  finally  completely 
closed. 

2.  This  being  accomplished,  no  pres- 
sure, however  great,  coming  from  above, 
will  re-open  the  distal  end  of  the  gut. 

3.  The  pinching  of  the  intestine,  which 
is  generally  referred  to  the  opposed  folds 
of  mesentery,  is  not  the  cause,  but  the 
consequence,  of  this  closure. 

4.  The  afferent  end  is  never  closed. 

The  bearing  of  these  facts  upon  the  me- 
chanism of  the  relief  of  strangulation  is 
important,  and  may  be  found  somewhat 
fully  set  forth  in  an  article  in  the  Am. 
Journ.  of  the  Med.  Sciences,  Oct.,  1874, 
p.  551,  quoted  from  the  London  Med. 
Eecord,  July  8,  1874.] 

The  filaments  of  the  nerves  of  the  in- 
jured bowel  play  an  important  part  in 
transmitting  thence  to  the  nervous  centres 
the  local  disturbance  of  their  sentient  ex- 
tremities, and  constitutional  sympathies 
are  excited.  The  heart  contracts  more 
frequently,  and  with  greater  force  ;  the 
pulse  is  full  and  more  frequent  than  nor- 
mal ;  the  cheeks  are  flushed  ;  the  surface 
of  the  body  is  warmer  than  usual,  often 
moist,  though  sometimes  dry  ;  the  tongue 
is  covered  with  a  white  fur  ;  nausea  and 
intolerance  of  food  are  complained  of ; 
tenesmus  occurs,  and  flatus  or  a  small 
quantity  of  feces  may  be  expelled,  if  the 
large  intestines  chance  to  contain  any. 

Uncontrollable  retching  and  vomiting 
become  the  next  established  features  of 
the  disease ;  prostration  of  the  bodily 
powers  rapidly  supervenes,  and  death 
may  take  place  at  this  stage  from  collapse 
alone. 

Enlarging  upon  this  brief  sketch  of 
the  symptoms  which  indicate  the  com- 
mencement and  progress  of  strangulation 
of  intestine,  we  must  now  systematically 
describe  : — 

First,  the  condition  of  the  hernia  when 
strangulated. 

Secondly,  the  changes  taking  place  in 
the  tumor. 

Thirdly,  the  constitutional  symptoms 
excited  by  the  local  disease  ;  and, — 

Fourthly,  the  morbid  conditions  devel- 
oped within  the  abdominal  cavity. 

The  structural  changes  taking  place  in  the 
hernia. — When  the  bowel  is  in  the  condi- 
tion implied  by  the  word  "  strangulation," 
the  circulation  of  the  blood  within  the 
vessels  of  the  part  is,  at  first,  impeded. 
Congestion  of  the  capillary  vessels  is  the 
consequence,  and  the  tissues  of  the  viscus 
become  swollen.  When  exposed  to  view, 
in  this  first  stage,  the  serous  membrane 
is  of  a  deep-red  tint,  and  through  a  lens 
the  minute  bloodvessels  maybe  distinctly 
seen,  with  their  outlines  well  defined.  To 
the  touch  the  hernia  feels  firm,  and  re- 


sists slight  pressure  ;  but  the  elasticity 
and  resiliency  of  its  tissues  still  continue 
unimpaired. 

!N"ext,  the  circulation  of  the  blood  is  ar- 
rested. The  tissues  of  the  bowel,  about 
which  the  constriction  is  tight,  become 
now  more  swollen  ;  they  have  palpably  a 
solid,  leathery  consistence ;  the  color  of 
the  serous  surface  is  a  dark  purple  ;  it  is 
dull,  lacks  its  usual  lustre,  and  sometimes, 
varying  as  regards  shade  or  depth  of 
color,  it  is  mottled  with  a  red  and  purple 
tint.  Patches  of  extravasated  blood  ap- 
pear in  the  subserous  connective  tissue, 
and  an  adhesiveness  to  the  fingers  is  very 
striking. 

When  the  bowel  has  been  strangulated 
many  hours,  its  tissues  are  more  swollen 
and  soft ;  they  no  longer  possess  their 
characteristic  elasticity,  but  they  remain 
in  the  same  position  in  which  the  pressure 
of  the  finger  places  them.  The  serous 
surface  has  lost  all  its  characteristics ;  it 
is  black,  ash-colored,  flocculent,  and  ad- 
hesive. In  this  stage  all  the  tissues  of 
the  bowel  have  undergone  more  or  less 
disorganization  ;  blood  is  extravasated  in 
the  connective  tissues  between  the  differ- 
ent coats  of  the  viscus  ;  the  mucous  mem- 
brane is  soft,  flocculent,  and  easily  de- 
tached from  the  fibrous  walls.  Probably 
in  some  part  of  the  bowel,  at  its  convex- 
ity, or  where  it  is  in  immediate  relation 
with  the  mouth  of  the  sac,  its  tissues  have 
sloughed,  or  ulceration  is  concealed  hy 
shreds  or  patches  of  adherent  lymph. 
The  intestine  is  also  usually  firmly  fixed 
to  the  mouth  of  the  sac  by  inflammatory 
adhesions. 

The  last  stage  is  that  in  which  the  en- 
tire mass  of  the  protruding  bowel  has  be- 
come gangrenous,  or  has  passed  into  a 
condition  termed  sphacelus. 

In  the  diseased  conditions  just  described 
we  may  recognize  morbid  changes  similar 
to  those  which  are  observed  in  structures 
on  the  outside  of  the  body.  If  a  string 
be  tied  around  the  penis  near  the  prepuce, 
the  latter  organ  becomes  first  swollen, 
secondly,  inflamed  ;  thirdly,  it  suppurates; 
and  lastly,  it  mortifies.  Ulceration  also 
takes  place  at  the  part  with  which  the  lig- 
ature is  in  contact. 

The  coats  of  the  bowel  are  often  ulcer- 
ated by  the  pressure  of  the  constriction  to 
which  they  are  subjected,  but  the  various 
tissues  of  which  the  viscus  is  composed 
are  endowed  with  different  powers  of  re- 
sistance to  those  morbid  processes.  Thus 
it  may  be  seen,  on  cutting  open  the  intes- 
tine, in  cases  in  which  the  bowel  has  been 
deeply  sulcated  or  grooved  on  its  serous 
surface,  without  any  trace  of  abrasion 
thereon,  that  the  mucous  membrane  is 
ulcerated  in  a  line  corresponding  to  the 
part  immediately  embraced  by  the  me- 
dium  of   constriction.      Occasionally    it 
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happens  that  the  line  of  ulceration  forms 
only  at  that  end  of  the  strangulated  howel 
directly  continuous  with  the  upper  and 
distended  portion  of  the  alimentary  tube, 
whilst  there  is  none  at  the  other  end. 
This  is  probably  caused  by  the  pressure 
of  the  distended  bowel  within  the  abdo- 
men, and  it  may  be  seen  particularly  in 
some  cases  where  the  knuckle  of  intestine 
lies  in  close  relation  with  Gimbernat's 
ligament.  We  have  even  observed  blood 
in  the  fecal  evacuations  of  patients  who 
have  died  with  the  bowel  thus  diseased. 

Mr.  Bryant  states'  that  ulceration  at 
the  line  of  stricture  is  most  frequent  in 
inguinal  hernia,  although  the  sulcated 
condition  of  the  bowel  is  as  common  in 
femoral  as  in  inguinal ;  and  that  fecal  ex- 
travasation, if  not  produced  by  ruptured 
bowel  from  taxis,  generally  follows  ulce- 
ration at  the  line  of  stricture. 

Small,  recently-developed  hernia?  are 
more  frequently  strangulated  than  large 
ones,  and  those  which  have  existed  some 
time.  Sir  A.  Cooper  writes :  "A  small 
hernia  is  more  easily  strangulated  than 
a  large  one,  the  pressure  on  the  contents 
being  more  violent  and  the  symptoms  are 
much  more  urgent,  as  the  stricture  acts 
with  much  more  effect  upon  a  single 
knuckle  in  stopping  its  circulation,  than 
when  the  contents  of  a  hernia  are  large 
and  voluminous."2 

It  is  a  matter  of  great  importance  to 
distinguish  between  the  two  classes  of 
hernia— "  recent  "  and  "old."  Mr. 
Pott  observes  :  "  Recent  hernias  are  in 
general  more  liable  to  stricture  than  old 
ones,  for  reasons  which  are  obvious  from 
what  has  already  been  said  ;  but  when 
old  ones  get  into  the  same  circumstances, 
the  symptoms  are  much  the  same  ; 
though  I  think  in  general  they  are  not 
altogether  so  pressing,  and  the  latter  gen- 
erally admit  of  more  time  to  attempt  re- 
duction in."3 

And  very  lately  Mr.  Bryant  has  de- 
monstrated, by  the  cases  admitted  into 
Guy's  Hospital,  that  in  recent  hernia 
strangulation  frequently  occurs,  and  that 
the  risk  attending  it  is  very  great,  even 
although  the  bowel  be  speedily  liberated.4 

Morbid  states  of  hernia  induced  by  violent 
manual  pressure. — Let  it  not,  however,  be 
assumed,  that  the  morbid  states  of  a  her- 
nia, above  described,  are  always  inevitably 
due  to  the  compression  which  the  orifice 

1  Guy's  Hospital  Reports,  1S56. 

2  The  Anatomy  and  Surgical  Treatment  of 
Abdominal  Hernia,  part  L,  chap,  vii.,  the 
last  paragraph. 

s  The  Chirurgical  Works  of  P.  Pott,  edit. 
1808.  vol.  ii..  p.  63. 
4  Guy's  Hospital  Reports,  1861. 


of  the  sac  has  exerted  around  it.  Such 
is  not  the  fact.  The  tissues  of  the  herni- 
ated viscus  are  rarely  so  firmly  constrict- 
ed as  to  produce  in  a  short  space  of  time 
complete  mortification,  absolute  death,  of 
the  whole  of  the  knuckle  of  bowel  in  the 
sac  ;  yet  this  state  of  hernia  is  often  met 
with.  In  these  cases  the  protruded  vis- 
cus has  been  subject  to  another  source  of 
damage  and  destruction.  Under  the 
mild  expression  of  "  the  use  of  the  taxis," 
the  hernia  has  been  forcibly  compressed 
by  manipulation  ;  its  tissues  have  been 
contused  and  irreparably  damaged  ; 
blood  has  been  extravasated  in  profusion 
between  the  different  layers  of  the  tis- 
sues composing  the  viscus,  and  com- 
plete disorganization  of  its  structures 
is  the  result  of  the  injury  inflicted.  I 
have  been  for  many  years  interested  in 
ascertaining,  from  the  observation  of  the 
state  of  the  bowel  after  death,  the  com- 
parative amount  of  injury  inflicted  on  the 
viscus  by  the  natural  constriction  of  the 
orifice  of  the  sac,  with  the  tissues  around 
it,  and  that  produced  by  violent  manipu- 
lation of  the  tumor,  with  the  hope  of  re- 
ducing the  hernia.  I  am  constrained  to 
state  that  the  damage  produced  by  the 
first  cause  is  in  no  degree  commensurate 
with  that  which  results  from  the  last ; 
and  that  in  all  the  instances  in  which  the 
entire  bulk  of  the  herniated  bowel  was  in 
a  state  of  sphacelus,  that  condition  was 
the  result  of  violent,  protracted,  and  ill- 
applied  manipulation.  The  progress  of 
these  morbid  processes  is  likewise  accele- 
rated by  the  same  means  ;  for  it  does  not 
often  happen  that  mortification  of  the 
whole  piece  of  the  bowel  is  observed  in 
those  cases  in  which  the  nature  of  the 
disorder  happens  not  to  have  been  recog- 
nized very  early,  and  when  the  manipula- 
tion of  the  tumor  has  not  been  employed. 

I  may  represent  the  danger  which  is  as- 
sociated with  violent  attempts  to  reduce 
the  hernia,  by  stating,  in  a  few  words, 
that  more  irreparable  damage  may  be 
inflicted  on  the  bowel  in  a  few  minutes  by 
coarse,  careless,  impetuous  brute  force, 
than  the  natural  means  of  constriction 
could  produce  in  several  days. 

Need  I  add,  that  in  the  attempts  to 
reduce  a  strangulated  hernia,  the  emplo}'- 
ment  of  such  violence  as  must  be  neces- 
sary to  produce  these  results  is  reprehen- 
sible in  the  extreme,  and  is  justly  con- 
demned as  not  only  opposed  to  every  sense 
of  humanity,  and  because  it  is  in  viola- 
tion of  all  principles  of  practical  surgery  ? 

[Prof.  Scheide,  of  Halle,  is  an  advo- 
cate for  the  use  of  greater  force  and  per- 
severance in  the  taxis  than  is  generally 
employed,  or  considered  justifiable.  His 
views,  which  seem  to  me  to  be  open  to 
great   objections,  may   be   found   in   the 
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Med.  Times  and  Gazette,  Nov.  14,  1874, 
or  in  the  Med.  News  and  Abstract,  Jan. 
1875,  p.  29.] 

Artificial  anus. — Two  conditions  of  the 
intestine  lead  to  the  formation  of  an 
artificial  anus.  One,  in  which  a  portion 
only  of  the  wall  of  the.  intestine  sloughs, 
leaving  a  small  ulcerated  opening  as  if  a 
piece  had  been  punched  out,  which  does 
not  interfere  with  the  continuity  of  the 
alimentary  canal,  although  it  allows  a 
portion  of  its  contents  to  escape.  This 
opening  commonly  forms  at  about  the 
centre  of  the  convex  free  border  of  the 
knuckle  of  intestine,  and  at  a  point  far- 
thest removed  from  the  orifice  of  the  sac. 

Another  variety  is  due  to  ulceration  of 
all  the  coats  of  the  bowel,  even  to  the 
mesentery.  It  usually  occurs  in  the  part 
of  intestine  at  the  mouth  of  the  sac  ;  and, 
in  consequence,  the  continuity  of  the  canal 
is  destroyed,  and  all  the  stercoraceous 
matter  escapes  through  the  opening. 

Fie.  413. 


Artificial  amis  after  strangulated  ileum,  at  the  con- 
vexity of  the  tube.  The  patient,  seventy-two  years 
old,  was  the  subject  of  strangulated  femoral  hernia 
for  "  two  days,"  but  probably  more,  when  the  protru- 
sion was  returned  by  operation.  The  bowels  acted 
freely  by  the  anus,  but  on  the  fifth  day  from  the  ope- 
ration fecal  matter  was  discharged  from  the  wound  (b). 
Feces  continued  to  pass  through  it  until  death,  which 
took  place  seventeen  days  after  the  operation.  The 
perforated  bowel  was  the  ileum,  about  a  foot  from  the 
c«ecum,  which  is  seen  in  the  wood-cut  (a).  It  is  raised 
from  the  mouth  of  the  femoral  aperture  to  show  it 
more  distinctly.  Fecal  extravasation  into  the  perito- 
neal cavity  was  prevented  by  adhesions  between  the 
margins  of  the  perforation,  neighboring  coils  of  bow'el 
and  omentum  (c,  d).  The  patches  or  marks  on  the 
coil  above  and  behind  are  the  remains  of  those  adhe- 
sions.    (Drawings,  Museum  Guy's  Hospital,  4S6=.) 

Figs.  413,  414,  show  the  appearances 
before  described. 

Intermediate   between   these    two   ex- 


tremes we  meet  with  varieties  in  which 
more  or  less  of  the  walls  of  the  tube  are 
destroyed,  producing  corresponding  re- 
sults. I  may  state  that,  after  the  first 
accident,  repair  of  the  hole  frequently 
takes  place,  the  wound  of  the  integu- 
ments heals  perfectly,  aud  complete  re- 
covery ensues.  [For  instances  of  this 
kind,  see  Am.  Journal  of  the  Med.  Scien- 
ces, April,  1870,  p.  430 ;  British  Med. 
Journal,  Jan.  29,  1870 ;  Am.  Journal  of 
Med.  Sciences,  Oct.  1877,  p.  456.] 

After  the  second,  however,  the  progno- 
sis is  not  so  favorable  ;  for,  commonly,  an 
artificial  anus  is  permanently  established, 
and  more  or  less  of  the  contents  of  the 
alimentary  tube  are  discharged  thereat. 

As  the  result  of  long-continued  con- 
striction by  the  mouth  of  the  sac,  and  the 
pressure  made  upon  the  two  pieces  of  in- 
testine lying  therein,  their  Avails  become 
adherent  at  the  points  of  contact,  ulcera- 
tion takes  place,  and  the  continuity  of  the 
tube  is  thus  established  within  the  abdo- 
men, by  the  processes  of  nature  alone. 
This  condition  is  very  rarely  met  with, 
and  I  may  therefore  refer  the  reader  to  a 
published  case.1 

Morh id  conditions  of  the  coverings  of  the 
hernia.— The  changes  taking  place  in  the 
tumor  affect  the  hernial  sac  and  its  cov- 
erings or  investments.  When  they  are 
purely  the  result  of  disease  induced  by 
strangulation  of  the  hernia,  they  extend 
progressively  from  within  outwards  ;  but 
if  produced  by  violence  in  the  manipula- 
tion of  the  tumor,  the  integuments  show 
early  indications  of  the  injury  by  ecchy- 
mosis,  as  well  as  inflammation  of  the 
subcutaneous  connective  tissues,  oedema, 
etc. 

The  severity  of  the  pain  caused  by 
handling  the  tumor  when  the  hernia  is 
strangulated,  differs  in  a  remarkable 
manner  in  different  individuals.  In  some 
persons  the  tumor  becomes  quickly  sensi- 
tive, and  even  intensely  painful,  so  that 
the  patient  is  intolerant  of  the  most  gen- 
tle manipulation,  especially  in  the  region 
of  the  orifice  and  neck  of  the  sac.  Some- 
times, in  cases  of  acute  strangulation 
especially,  the  sufferer  can  scarcely  be  in- 
duced to  lie  quiet  in  bed,  but  writhes 
about  in  torment,  praying  for  instant 
relief.  Other  patients,  on  the  contrary, 
endure  the  necessary  examination  and 
even  pressure  of  the  tumor,  without 
evincing  very  marked  signs  of  pain. 

At  indefinite  periods,  after  symptoms 
of  strangulation  of  the  intestine  have 
appeared,  the  size  of  the  tumor  often  in- 
creases rapidly;  its  surface  becomes  more 

1  Transactions  of  the  Pathological  Society, 
vol.  x.,  p.  128  ;  the  preparation  is  preserved 
in  the  Museum  at  Guy's  Hospital,  No.  2492'°. 


STRANGULATION. 


687 


Fie.  414 


Illustrates  that  variety  of  artificial  anus  in  which  the  continuity  of  the  tune  is  destroyed  in  consequence  of 
destruction  of  the  entire  calibre  of  the  bowel.  From  a  case  of  femoral  hernia  in  a  woman  sixty-seven  years 
old.  The  bowel  had  been  strangulated  fifty-five  hours  when  herniotomy  was  performed,  and  the  intestine 
reduced  into  the  abdomen.  Four  days  afterwards  feces  escaped  from  the  wound.  Sloughing  took  place  around 
the  wound,  and  the  woman  lived  three  weeks,  a.  Symphysis  pubis,  b.  Fistula  leading  from  the  intestine  d. 
The  lower  end  of  the  ileum  /  ending  in  the  caecum  e.  c.  Part  of  the  abdominal  walls.  (Drawing,  Museum 
Guy's  Hospital,  No.  486*.) 


uniform  and  regular ;  the  integuments 
tense,  smooth,  shining,  red,  with  increase 
of  temperature  ;  and  the  general  outline 
of  the  whole  swelling  assumes  a  more 
pyriform  shape,  or  is  more  locally  circum- 
scribed, according  to  the  variety  of  the 
hernia.  Fluctuation  may  also  be  detected 
in  some  cases.  It  must,  however,  be  re- 
membered, that  the  displacement  of  gas 
by  pressure  upon  the  tumor  causes  a  sen- 
sation very  closely  resembling  that  which 
indicates  the  presence  of  fluid,  and  that 
the  difference  between  one  and  the  other 
is  not  always  perceptible  even  by  surgeons 
of  great  experience  in  delicate  manipula- 
tion. 

The  sudden  enlargement  of  the  tumor 
is  explained  by  the  fact  of  a  rapid  secre- 
tion and  accumulation  of  serum  within 
the  hernial  sac,  in  numerous  instances  ; 
by  the  distension  of  the  enterocele  with 
gases,  in  others. 

Characters  of  the  serum  in  the  sac- — The 
serum  varies  in  character  according  to 
the  duration  of  the  strangulation.  When 
the  sac  containing  a  strangulated  hernia 
is  cut  open,  some  fluid  usually  escapes. 
In  color,  consistence,  and  odor,  this 
serum  varies  considerably  in  different 
cases  ;  and  these  diversities  may  be  re- 
garded as  important  indications  of  the 
condition  of  the  tissues  of  the  strangulated 
bowel. 

It  is  pale  yellow,  clear  and  bright, 
when  strangulation  has  existed  a  few 
hours  only  ;  and,  under  these  circum- 
stances, the  intestine  is  simply  deep-red, 
from  vascular  congestion,  and  its  tissues 
elastic. 

It  is  dark-brown,  hut  clear,  when 
strangulation   has   existed  many   hours ; 


and  the  intestine  is  then  of  a  purple  tint, 
but  its  tissues  elastic. 

Its  color  resembles  that  of  a  strong 
infusion  of  coffee  ;  it  is  turbid  ;  blood  and 
small  coagula  are  mingled  with  it,  when 
the  protrusion  has  been  long  strangulated, 
or  protracted  and  violent  taxis  employed  ; 
now  the  intestine  is  dark  purple,  inclin- 
ing to  black  ;  its  tissues  are  leathery,  not 
resilient,  infiltrated  with  blood,  and  often 
flakes  of  lymph  are  adherent  to  its  surface. 

When  turbid,  dull  brownish-yellow, 
and  containing  blood,  coagula,  pus,  flakes 
of  lymph,  and  even  fecoid  matter,  in 
which  state  the  odor  of  feces  is  per- 
ceptible, the  intestine  is  usually  approach- 
ing a  gangrenous  condition,  if  it  have  not 
already  passed  into  sphacelus. 

The  escape  of  gas  through  serum,  of 
the  nature  last  described,  producing  bub- 
bles, is  an  indication  that  the  herniated 
bowel  is  probably  ruptured,  and  that  a 
communication  exists  with  the  interior  of 
the  alimentary  tube. 

If  the  progress  of  the  disease  be  not 
arrested  by  the  liberation  of  the  bowel, 
its  tissues  mortify,  the  coverings  of  the 
sac  become  inflamed,  infiltrated  with 
serum,  and  at  last  with  pus.  Crepitation 
may  be  felt,  which  arises  either  from  the 
development  of  gases  in  the  decomposing 
tissues,  or  depends  upon  their  escape 
from  the  alimentary  tube ;  and  finally 
gangrene  of  the  skin  ensues,  and  through 
the  opening  caused  by  the  separation  of 
the  slough  the  contents  of  the  intestinal 
tube  escape,  and  an  artificial  anus  is 
established.1 


'  John  Hunter  writes  :  "  It  is  very  curious 
to  observe  in  hernias,  that  while  the  gut  is 
in  the  sac  and  alive,  no  inflammation  takes 
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In  cases  of  enteroepiplocele,  after  the 
reduction  of  the  intestine  by  the  taxis, 
the  irreducible  omentum  sometimes  be- 
comes inflamed,  and,  together  with  the 
sac  and  its  coverings,  suppurates,  sloughs, 
and  becomes  detached  in  the  usual  man- 
ner ;  the  patient  subsequently  making  a 
good  recovery. 

Constitutional  symptoms  induced  by  the 
morbid  state  of  the  alimentary  canal  above 
the  hernia. — Many  of  the  general  or  con- 
stitutional symptoms  of  strangulated  hei*- 
nia  are  excited  by  tbe  morbid  condition 
of  the  part  of  tbe  alimentary  canal  above 
the  portion  herniated,  more  tban  by  the 
state  of  the  hernia  itself.  Tbe  simple 
obstruction  to  the  passage  of  the  stercora- 
ceous  contents  of  the  tube  induces  severe 
constitutional  disturbance ;  an  illustra- 
tion of  which  is  afforded  by  cases  where 
the  canal  is  crossed  by  fibrous  bands,  or 
directly  compressed  from  any  other  local 
cause. 

There  are  so  many  functions  disturbed 
by  the  retention  of  the  hernia  in  the  sac, 
that  it  is  very  difficult  to  assign  the  con- 
stitutional symptoms  to  any  single  cir- 
cumstance, such  as  the  constriction  of 
the  hernia.  Yei  it  is  almost  impossible 
to  deny  that  some  very  marked  influence 
arises  from  this  single  cause  alone  ;  for 
what  change  is  more  marked  or  striking 
than  the  cessation  of  vomiting  immedi- 
ately ensuing  upon  the  liberation  of  the 
bowel  ?  Tbe  hernia  is  indisputably  the 
primary  and  exciting  cause  ;  but  much  of 
the  constitutional  disturbance  must  be 
referred  to  those  morbid  phenomena 
which  progressively  arise  as  the  result  of 
mere  obstruction  of  the  alimentary  canal. 

We  may  consider  these  effects  of  ob- 
struction under  two  heads.  First,  those 
produced  in  the  portion  of  the  viscera 
within  the  abdomen ;  second,  those  ex- 
cited in  the  nervous,  respiratory,  and  vas- 
cular systems. 

Effects  of  obstruction.— That  part  of  the 
alimentary  canal  which  is  between  the 

place  on  the  sac  or  integuments  ;  but  the  mo- 
ment the  gut  becomes  mortified  or  dead,  the 
stimulus  of  an  extraneous  body  takes  place 
immediately ;  an  outlet  is  then  endeavoring 
to  be  made  by  the  inflammation  and  suppu- 
ration of  the  sac  forming  an  abscess  in  it ; 
which  matter,  with  the  contents  of  the  gut, 
is  brought  to  the  skin.  While  this  is  going 
on,  the  sound  gut  within  the  abdomen,  where 
it  passes  into  the  rings,  adheres  to  those 
rings  all  round ;  so  that  when  the  abscess  is 
formed,  burst,  or  opened,  and  the  mortified 
parts  sloughed  off,  these  ends  of  the  gut  open 
into  the  abscess,  and  not  into  the  cavity  of 
the  belly." — Hunterian  Ms.  Descrip.  Cat.  of 
the  Path.  Specimens  in  the  Mus.  Roy.  Coll. 
of  Surgeons  of  England,  vol.  hi.,  p.  117. 


stomach  and  the  hernia  becomes  by  de- 
grees distended  with  flatus  and  fluid  of  a 
dark-brown  color.  The  mucous  mem- 
brane is  deeply  injected,  sometimes  of  the 
color  of  blood.  The  serous  membrane  is 
also  red,  from  vascular  turgescence  ;  and 
often  patches  of  a  deep-red  tint  produce 
mottling  of  its  surface.  After  long  pro- 
tracted distension,  the  contractile  tissues 
of  the  small  intestine  seem  to  lose  their 
function,  which  in  some  cases  they  never 
regain.  When  obstruction  occurs  to  a 
part  of  the  colon,  the  patient  may  die 
from  perforation  of  the  coats  of  that 
bowel,  or  even  of  the  csecum.  The  por- 
tion between  the  hernia  and  the  anus, 
whether  small  intestine  or  large,  is  con- 
tracted ;  the  mucous  and  serous  membranes 
are  generally  pale.  The  bowel  often  con- 
tains a  little  tenacious  mucus. 

Results  of  peritonitis  are  seen  after 
death  in  the  form  of  shreds  of  plastic 
lymph  adherent  to  and  lying  between  the 
coils  of  the  bowels ;  or  a  large  quantity 
of  sero-purulent  effusion  occupies  the  per- 
itoneal cavity. 

Constitutional  symptoms  of  strangulated 
intestine. — The  constitutional  symptoms, 
which  are  regarded  as  indicative  of  stran- 
gulated intestine,  when  associated  with  a 
local  tumor  in  any  site  of  a  hernia,  become 
marked  and  highly  characteristic  after 
vomiting  has  once  commenced. 

That  train  of  symptoms  seems  to  be 
mainly  due,  first,  to  nervous  irritation 
starting  from  the  herniated  viscus,  and 
afterwards  to  the  interruption  of  the  pas- 
sage of  the  stercoraceous  matter  ;  for  any 
circumstance  producing  mechanical  ob- 
struction causes  very  similar  results. 
Thus,  if  any  part  of  the  alimentary  tube 
be  confined  by  adhesions,  pressed  upon 
by  a  tumor,  or  ligatured  by  a  fibrous  band 
within  the  abdomen,  many  of  the  results 
attending  the  accident  resemble  those  of 
strangulated  hernia.  Likewise  somewhat 
similar  symptoms  attend  ileus,  enteritis, 
and  some  forms  of  constipation. 

It  is  perhaps  correct  to  state  that  cer- 
tain characteristic  phenomena  taking 
place  in  association  with  a  tumor,  at  a 
site  where  it  is  known  hernia  commonly, 
or  even  rarely,  occurs,  would  lead  to  the 
inference  that  a  portion  of  bowel  had  be- 
come strangulated,  especially  if  certain 
local  indications,  superadded  to  mere 
swelling,  also  existed. 

[When  there  is  fecal  vomiting,  with 
tympany  of  the  abdomen,  and  absence  of 
emissions  of  wind  from  the  anus,  stran- 
gulation maybe  positively  assumed  to  ex- 
ist.] 

Usually,  the  first  symptom  the  patient 
complains  of  is  vomiting.  Upon  careful 
inquiry,  however,  it  is  commonly  stated, 
especially  if  the  case  be  one  of  old  hernia. 
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that  more  than  usual  pain  has  heen  expe- 
rienced at  the  site  of  the  tumor  ;  or  that, 
for  some  hours  before,  it  was  observed  to 
be  larger  than  usual.  Nevertheless,  so 
little  trouble  is  sometimes  occasioned  by 
the  tumor,  in  the  first  instance,  that  pa- 
tients often  attribute  the  protrusion  of 
the  hernia  to  the  effects  of  the  straining 
in  the  act  of  vomiting.  Occasionally, 
too,  soon  after  rising  from  bed  in  the 
morning,  the  patient  complains  of  nausea, 
which  is  rapidly  succeeded  by  vomiting, 
without  being  previously  aware  of  the 
existence  of  any  hernial  tumor.  This  is 
frequently  the  history  of  females,  who 
perhaps  have  been  toiling  laboriously  the 
day  before.  The  same  likewise  happens 
in  persons  who,  knowing  themselves  to 
be  ruptured,  and  having  never  worn  a 
truss,  designedly  conceal  the  fact.  So 
little  local  inconvenience  is  sometimes 
caused  by  the  hernia,  that  the  attention 
of  patient  and  medical  attendant  being 
entirely  engrossed  by  the  act  of  vomiting 
alone,  both  remain  in  ignorance  of  the 
existence  of  the  hernia.1  Upon  enquiry 
it  may  be  elicited,  if  the  patient  enjoys 
ordinary  intelligence,  that  before  the  nau- 
sea commenced,  a  sudden  sensation  of 
uneasiness  was  felt  in  the  abdomen,  espe- 
cially about  the  hypogastric  region  ;  that 
this  was  followed  by  a  repeated  desire  to 
go  to  stool,  with  tenesmus,  and  that 
nothing  but  a  little  flatus  escaped. 

Nature  of  the  vomit. — The  composition 
of  the  vomit  varies  at  different  stages  of 
the  illness.  At  first,  it  usually  consists  of 
the  substances  last  swallowed  ;  next, 
principally  of  yellow  bilious  fluid,  which 
after  a  time  changes  to  a  greenish  hue; 
until  at  last  the  color  changes  to  brown, 
and  resembles  more  or  less  closely,  espe- 

1  Importance  of  searching  for  a  hernia  in  cer- 
tain cases.  In  consequence,  therefore,  of  the 
fatal  results  which  almost  inevitably  ensue 
if  a  strangulated  intestine  be  not  speedily 
liberated,  it  is  the  paramount  duty  of  every 
medical  man,  when  called  upon  to  afford  re- 
lief in  cases  of  continued  vomiting,  to  examine 
those  regions  of  the  abdominal  walls  in  which 
hernial  protrusions  take  place. 

After  long  hospital  experience,  during 
which  time  the  number  of  cases  of  hernia 
coming  under  our  observation  has  been  very 
large,  many  of  which  had  been  entirely  over- 
looked until  the  last  stage,  we  feel  it  our 
duty  to  allude  to  another  cause  of  destruc- 
tion. Among  the  poor  it  has  frequently  hap- 
pened that  a  friend  of  the  sufferer  has  gone 
to  a  chemist's  shop  to  relate  the  symptoms, 
and  vomiting  and  constipation  being  the 
most  prominent,  drastic  purgatives  were  pre- 
scribed, and  repeatedly  swallowed  by  the  pa- 
tient. Thus,  not  only  was  valuable  time 
lost,  but  treatment  of  the  most  injurious  kind 
adopted. 


daily  in  odor,  a  mixture  of  feces  and 
water.  It  is  then  termed  feculent,  or  ster- 
coraccous. 

During  the  active  stage  of  vomiting 
the  sufferer  is  unable  to  retain  anything 
on  the  stomach  for  any  length  of  time. 
But  as  an  extreme  state  of  prostration  of 
the  nervous  system  becomes  more  and 
more  imminent,  and  also  if  the  narcotic 
effects  of  opium  be  induced,  the  irritable 
condition  of  the  stomach  subsides,  and 
may  cease  altogether.  The  surgeon  must 
not,  however,  be  thrown  off  his  guard  by 
this  apparent  calm.  His  anxieties  must  not 
cease  in  consequence  of  this  composed 
state  of  the  patient.  On  the  contrary,  it 
betokens  a  most  dangerous  depression  of 
the  vital  powers,  a  degree  of  exhaustion 
from  which  some  persons  never  rally. 

The  stage  of  prostration  is  now  estab- 
lished. The  pulse,  which  during  the  ear- 
lier hours  of  the  attack  was  more  full, 
and  beat  more  frequently  than  normal, 
and  which,  as  the  vomiting  continued, 
became  weaker  and  more  rapid,  now  beats 
slowly  and  with  little  force.  The  surface 
of  the  body  is  chilled  ;  the  hands  and 
feet  are  blue,  their  integuments  shrivelled  ; 
the  aspect  of  the  countenance  is  one  of 
anxiety  and  distress;  a  peculiar  expression 
as  of  suddenly  increased  age  is  very  cha- 
racteristic ;  the  muscular  system  has  lost 
its  tone  ;  the  tongue  is  dry,  furred,  and 
frequently  brown  ;  and  the  secretion  of 
urine  falls  below  the  normal  standard  of 
quantity.  At  this  stage  the  hernia  is 
sometimes  reducible.  The  most  gentle 
manipulation  suffices.  This  occurs  more 
commonly  in  inguinal  hernia  than  femo- 
ral. It  probably  depends  upon  the  re- 
laxed condition  of  the  abdominal  muscles, 
and  the  removal  of  the  constriction  they 
once  exerted  around  the  mouth  of  the 
sac;  in  the  same  manner  as  chloroform 
exerts  a  beneficial  influence.  Death  oc- 
casionally takes  place  at  this  period  of 
the  attack.  This  fatal  issue  is  attributa- 
ble to  the  extreme  prostration  of  the  ner- 
vous system,  induced  by  protracted  vom- 
iting ;  for  in  after-death  examination  of 
such  cases  we  do  not  find  any  organic  le- 
sion to  cause  it.1 


1  Mr.  Obre"  showed  a  dissection  of  a  case  of 
entero-epiplocele  illustrating  this  fact,  at  the 
Pathological  Society  (Path.  Trans.,  vol.  vii., 
p.  219).  A  woman,  fifty-three  years  old,  died 
after  four  days'  strangulated  bowel,  without 
receiving  medical  advice.  After  death  a  small 
portion  of  intestine  was  found  perfectly  stran- 
gulated in  the  left  femoral  ring ;  it  was  in- 
tensely blue,  but  its  tissues  unaltered.  The 
small  intestines  were  preternaturally  red, 
but  not  inflamed. 

M.  Malgaigne  also  reports  a  case  of  the 
same  kind.  Strangulation  of  the  intestine 
had   existed  eight  days,   when   the  woman 
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The  next  stage,  characterized  by  dis- 
tinct symptoms,  is  after  the  development 
of  peritonitis.  Bat  this  does  not  always 
occur  over  so  large  an  extent  of  surface 
as  to  excite  grave  apprehensions  for  the 
result.  Peritonitis  is  often  purely  local, 
and  confined  to  a  small  area  around  the 
region  in  which  the  hernia  is  situated. 
Perhaps  the  local  inflammation  is  only 
just  sufficient  to  produce  adhesions  be- 
tween the  orifice  of  the  sac  and  the  pro- 
truded intestine.  However,  when  gen- 
eral peritonitis  is  developed,  the  usual 
symptoms  of  the  disease  are  well  marked. 
Hiccough  is  especially  regarded  as  an  un- 
favorable indication.  Peritonitis,  in  the 
most  severe  form,  arises  when  the  walls 
of  the  bowel  have  been  perforated  by  ul- 
ceration, thus  allowing  their  contents  to 
escape  into  the  peritoneal  cavity.  Intense 
abdominal  pain  immediately  follows  this 
accident,  collapse  supervenes,  and  death 
speedily  releases  the  sufferer. 

The  last  stage  is  collapse  :  a  condition 
in  which  the  vital  powers  scarcely  seem 
to  exist  any  longer  ;  the  sufferer,  although 
not  physically  dead,  yet  seems  to  linger 
on  the  threshold  of  that  state.  The  pa- 
tient may  continue  some  hours  pulseless  ; 
the  extremities  cold,  and  the  breath  also  ; 
the  facial  aspect  deathlike  ;  the  power  of 
speech  but  slightly  impaired  ;  until  a  sud- 
den change  comes  over  the  features,  and 
life  has  departed. 

We  have  before  described  the  pain  felt 
in  the  hernial  tumor.  Besides  this  there 
is  a  peculiar  sensation  of  tightness  or  con- 
striction referred  to  the  umbilicus.  This 
is  a  highly  characteristic  feature  of  a 
strangulated  hernia.  The  patient  de- 
scribes the  suffering  as  resembling  the  ef- 
fect which  would  be  produced  by  encir- 
cling the  mesogastrium  with  a  tightly 
drawn  cord.  To  this  is  sometimes  added 
a  dragging  sensation,  extending  from  the 
epigastrium  to  the  hypogastric  region. 

Pain,  regarded  as  a  symptom  of  perito- 
nitis, is  an  uncertain  indication.  This 
disease  frequently  exists  without  much 
pain  being  experienced,  and  even  pres- 
sure on  the  abdomen  is  endurable  with- 
out causing  complaint.  Pain  is  more 
particularly  absent  in  those  cases  where 
peritonitis  arises  without  ruptured  bowel. 
If,  however,  fecal  extravasation  be  the 
cause  of  the  peritonitis,  then  the  pain 
immediately  becomes  intense,  often  ago- 
nizing, indeed  pathognomonic  of  that 
occurrence. 

died.  There  was  neither  gangrene,  ulcera- 
tion, nor  peritonitis.  He  then  observes  that 
we  see  that  a  strangulated  hernia  excites 
such  an  extreme  depression  of  the  vital  powers 
that  patients  may  succumb  without  any  ana- 
tomical lesions  appearing  to  produce  that 
event. — L'Uuion  med.,  1854,  p.  248. 


[It  must  not  be  forgotten  that  cases  are 
upon  record  in  which  the  symptoms  of 
strangulation  have  been  present  without 
the  existence  of  a  hernia.  See  Theil- 
haber,  London  Med.  Record,  June  15, 
1877  (quoted  from  Aerztl.  Intelligenz- 
Blatt,  7,  1877). 

There  are  also  various  complications  of 
hernia,  as  abscess,  fatty  or  other  tumors, 
aneurism,  etc.,  by  which  the  diagnosis 
may  be  greatly  obscured.  An  interesting 
example  of  this  kind,  in  which  a  ruptured 
aneurism  was  coincident  with  an  old  in- 
guinal hernia,  was  recorded  by  Maunder 
(American  Journ.  of  the  Med.  Sciences, 
July,  1873,  from  Med.  Times  and  Gazette, 
May  24,  1873).  Other  instances  have 
been  at  various  times  reported.] 

Prognosis  of  strangulated  hernia.—  Hos- 
pital experience  must  not  be  regarded  as 
a  fair  criterion  by  which  to  judge  of  the 
mortality  induced  by  the  effects  of  stran- 
gulated hernia  alone.  The  high  rate  of 
mortality  observed  in  this  class  of  pa- 
tients can  only  be  considered  as  the  result 
of  the  nature  of  the  cases  admitted  into 
hospitals  for  treatment.  In  a  large  pro- 
portion of  them  the  prospects  of  saving 
life  are  passed  before  the  sufferers  even 
leave  their  homes.  Men  and  women  la- 
boring under  the  most  adverse  circum- 
stances, irrespective  of  the  particular 
disease  under  observation,  are,  for  the 
most  part,  the  class  of  sufferers  sub- 
mitted to  treatment.  Their  constitu- 
tional powers  have  been  previously  and 
irreparably  reduced  by  habits  of  life, 
places  of  residence,  persistent  reckless- 
ness, and  usually  by  compulsory  submis- 
sion to  almost  every  condition  the  reverse 
of  those  conducive  to  health— such  are 
the  cases  hopelessly  seeking  to  be  cured. 
These  facts  alone  are  sufficient  to  account 
for  the  mortality  which  occurs  in  our  hos- 
pitals in  cases  of  strangulated  hernia 
requiring  a  cutting  operation  to  liberate 
the  bowel. 

Undoubtedly  it  is  to  the  length  of  time 
for  which  the  bowel  is  allowed  to  remain 
strangulated,  and  to  the  delay  in  the  per- 
formance of  the  operation  for  its  libera- 
tion, that  the  high  rate  of  mortality  must 
be  generally  attributed.  This  circum- 
stance cannot  be  too  strongly  impressed 
upon  the  mind  of  the  patient ;  nor  can 
the  medical  attendant  act  too  promptly 
in  the  employment  of  the  only  treatment 
which  can  avert  such  untoward  results. 

The  late  Mr.  James,  of  Exeter,  was 
evidently  surprised  at  the  mortality  oc- 
curring in  the  hospitals  of  London  when 
he  observes  :  "There  can  be  little  doubt 
that  the  majority  of  these  fatal  cases  (of 
hernia)  were  the  victims  of  time  ;  .  .  . 
this,  I  am  aware,  is  an  error  little  impu- 
table  to   the   distinguished   surgeons   by 
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whom  these  operations  were  performed. 
It  is  generally  the  unfortunate  patient 
who  is  the  cause  of  his  own  disaster.1" 

This  statement  very  truthfully  repre- 
sents the  state  of  the  ease,  in  some  in- 
stances, without  doubt — in  those,  for 
example,  in  which  the  patient,  being 
conscious  of  the  existence  of  the  rupture, 
conceals  that  knowledge  from  his  medical 
attendant,  or  refuses  all  interference  be- 
yond external  or  internal  therapeutical 
agents.  It  does  not  remove  the  imputa- 
tion of  neglect  from  him  who,  when  the 
case  is  under  his  medical  care,  leaves  his 
patient  for  several  hours  in  suffering  ;  nor 
can  it  justify  the  delay  which  is  caused 
by  a  surgeon  who,  duly  appreciating  the 
nature  of  the  illness,  refrains  from  libe- 
rating the  constricted  bowel,  or  asking 
others  to  do  so,  after  appropriate  means 
have  been  unsuccessfully  employed  to 
return  it  by  the  taxis. 

We  have  never  known  an  instance  of  a 
patient  dying  in  consequence  of  the  bowel 
being  liberated  at  too  early  a  period ;  but 
we  have  had  to  operate  upon  many  whose 
chances  of  life  were  absolutely  sacrificed 
by  the  inexcusable  delay  which  had  oc- 
curred before  the  patient  was  submitted 
to  the  operation.  We  make  this  assertion 
after  a  large  experience,  extending  over 
many  years. 

Why  is  it  that  the  mortality  attending 
strangulated  hernia  is  so  large  ?  How 
does  it  happen  that  every  writer  upon 
this  disease  and  every  hospital  surgeon 
has  to  deplore  the  condition  of  patients 
subjected  to  the  operation  for  the  libera- 
tion of  the  bowel  ?  The  average  annual 
mortality  in  this  metropolis  caused  by 
hernia,  and  published  by  the  Registrar- 
General,  amounts  to  148. 2  This  average 
is  calculated  from  the  total  number  of 
deaths  from  this  cause  registered  during 
the  last  thirteen  years.  The  highest  num- 
ber recorded  is  for  the  year  1862,  viz., 
170 ;  the  lowest  in  1850,  128.  We  may 
assume  that  the  increase  of  population, 
and  greater  accuracy  on  the  part  of  those 
certifying  the  causes  of  death,  may  ac- 
count for  the  difference  between  these 
extremes — 42.  Now,  judging  from  the 
condition  of  the  cases  which  have  come 
into  hospital  under  our  own  care,  we  be- 
lieve we  are  correct  in  stating  that  the 
mortality  might  be  reduced  at  least  by 
two-thirds  if  the  liberation  of  the  bowel 
was  effected  immediately  after  the  failure 
of  judicious  attempts  to  reduce  the  hernia 
by  the  taxis,  assisted  by  proper  means,  or 

1  Practical  Obs.  on  the  Operations  for 
Strangulated  Hernia,  p.  79,  8vo.,  1859. 

2  Summary  of  Weekly  Returns  of  Births 
and  Causes  of  Death  in  London ;  published 
by  the  authority  of  the  Registrar-General, 
1863. 


soon  after  the  vomiting  of  fluids  regurgi- 
tant from  the  intestinal  tube.  We  do  not 
hesitate  to  pronounce  this  judgment  after 
carefully  ascertaining  the  facts  of  the  cases 
which  have  fallen  under  our  own  treat- 
ment. For  example,  in  inguinal  hernia: 
of  eight  fatal  cases,  three  were  incurable 
in  consequence  of  the  condition  of  the 
bowel,  irreparably  diseased  by  long-con- 
tinned  constriction  ;  two  others  were  in  a 
similar  state  from  the  bowel  having  been 
injured  by  violent  compression  employed 
to  reduce  it.  Cases  of  femoral  hernia 
are  even  still  more  fatal  from  the  causes 
above  mentioned.  In  twenty  out  of 
twenty-eight,  the  immediate  cause  of 
death  was  attributable  to  the  disease  of 
the  bowel  which  had  formed  the  hernia  ; 
this  morbid  state  depending  upon  injury, 
over  which  the  mere  liberation  of  the 
bowel  exerted  but  slight  influence  towards 
repair.  For  it  should  be  remembered  that 
the  simple  replacement  of  the  viscus  in 
the  abdominal  cavity  does  not  insure  the 
restoration  of  its  functions  ;  the  surgeon 
only  replaces  it  in  that  situation  where 
the  reparative  powers  of  nature  are  most 
likely  to  exert  their  influence  with  ac- 
tivity ;  and  that  if  the  tissues  of  the 
hernia  when  reduced  are  incapable  of 
performing  their  functions,  those  of  the 
intestine  cannot  be  performed,  and  there- 
fore death  must  ensue.  In  several  of 
these  cases  the  disease  of  the  bowel  was 
rendered  still  more  surely  irreparable  by 
the  pressure  to  which  it  had  been  sub- 
jected in  the  taxis ;  and  in  two  instances 
the  damage  inflicted  by  this  means  was 
so  great  as  to  have  absolutely  killed  the 
entire  coil  of  intestine  which  was  in  the 
sac  (fig.  415). 

But  all  the  causes  which  produce  the 
morbid  conditions  of  the  bowel  above 
mentioned,  and  more  fully  detailed  in  pre- 
ceding pages,  can  be  prevented.  They 
may  not  be  always  under  the  control  of 
the  medical  attendant,  nor  amenable  to 
surgical  skill ;  but  we  confidently  promul- 
gate the  doctrine  that  the  salvation  of  life 
in  cases  of  strangulated  hernia  entirely 
depends  upon  the  liberation  of  the  bowel 
at  the  earliest  moment  practicable ;  and 
the  converse  may  be  predicated,  that  the 
destruction  of  life  will  inevitably  ensue  in 
proportion  to  the  length  of  time  the  con- 
striction has  existed,  with  its  constitu- 
tional consequences,  and  the  prolonged 
and  forcible  taxis  employed. 

The  vital  importance  of  liberating  the 
bowel  from  constriction  at  the  earliest 
moment  cannot  be  over-estimated.  As 
upon  the  speedy  accomplishment  of  this 
the  salvation  of  life  depends,  a  little  pre- 
cipitate action  may  even  be  forgiven,  so 
hazardous  is  the  position  of  a  patient 
with  the  bowel  strangulated.  But,  what 
is  the  risk  attending  the  operation  of  ex- 
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posing  the  hernial  sac,  dividing  the  im- 
pediment to  the  reduction  of  the  hernia, 
and  reducing  it,  even  should  the  perito- 
neal sac  require  to  he  opened  ?  Prac- 
tically, none.  In  comparison  with  that 
of  leaving  the  bowel  strangulated,  it  is 
harmless. 


To  what  causes,  then,  may  we  attribute 
the  culpable  negligence  of  those  who 
leave  the  poorer  classes  of  the  community 
in  this  most  perilous  moment— in  a  con- 
dition replete  with  jeopardy,  fraught  with 
results  hazardous  in  the  extreme  ?  It 
would  seem  that  the  embarrassment  and 


Fig.  415. 


This  woodcut  represents  the  injured  tissues  of  a  knuckle  of  small  intestine  which  had  been  violently  con- 
tused during- efforts  made  to  reduce  it.  The  dark  shade  between  the  serous  and  mucous  membranes  represents 
blood  extravasated  in  the  walls.  The  whole  of  the  knuckle  was  gangrenous,  although  it  had  been  strangulated 
only  a  few  hours.  The  lines  of  ulceration  in  the  mucous  membrane  are  distinctly  seen.  (Copied  from  a  colored 
drawing  and  preparation  in  Guy's  Hospital  Museum.) 


the  delay  are  caused,  not  b\?  surgeons  be- 
ing timid  and  slow  to  propose  a  remedy, 
but  from  their  really  being  ignorant  of 
the  amount  of  mischief  certain  to  arise 
by  allowing  the  constriction  of  the  bowel 
to  continue. 

We  once  heard  a  physician  relate  the 
following  circumstance  :  Being  asked  to 
see  a  poor  woman  who  had  been  vomiting 
for  several  hours,  he  discovered  a  hernial 
swelling.  He  suggested  that  a  surgeon 
should  immediately  see  the  case,  intimat- 
ing that  an  operation  was  urgently  needed. 
The  gentleman  in  attendance  replied, 
"But  will  it  not  be  desirable  to  wait  until 
the  vomiting  has  ceased  before  the  per- 
formance of  the  operation  ?" 

Can  any  principle  be  deduced  from  the 
facts  detailed,  to  serve  as  a  guide  in  deter- 
mining the  moment  at  which  the  attempts 
to  reduce  the  hernia  by  the  taxis  should 
be  given  up,  not  only  as  hopeless  of  good 
results,  but  fruitful  of  pernicious  effects, 
and  a  cutting  operation  be  urged  as  the 
only  safe  means  to  liberate  the  bowel  from 
constriction  ?  "We  may  certainly  now  as- 
sert this  without  fearing  the  accusation  of 
too  great  precipitation  :  when  the  period 
has  arrived  at  which  it  is  certain,  from 
the  nature  of  the  fluids  vomited,  that  re- 
gurgitation of  the  contents  of  the  duode- 
num and  jejunum  has  taken  place,  auy 
delay  in  effecting  the  reduction  of  the 
bowel  is  certain  to  be  attended  with  pro- 
gressively increasing  evils.  If  there  be 
evidence  of  regurgitation  from  the  ileum, 
the  condition  of  the  patient  is  still  more 
hazardous.  Even  assuming  that  the  case 
be  now  seen  for  the  first  time  at  this  pe- 
riod, and  that  attempts  have  not  been 
made  to  reduce  the  protrusion,  delay  is 
inadmissible.  The  administration  of  chlo- 
roform [ether]  should  be  recommended  at 


once,  with  an  understanding  between  the 
patient  and  the  surgeon  that  the  opera- 
tion should  be  immediately  performed  if, 
when  its  anaesthetic  effects  are  fully  de- 
veloped, he  fails  to  reduce  the  hernia  by 
manipulation. 

M.  Desault,  fully  appreciating  the  in- 
jury too  often  inflicted  on  the  hernia  by 
the  injudicious  and  violent  employment 
of  the  taxis,  wrote :  "Always  think  fa- 
vorably of  a  case  of  strangulated  hernia 
when  the  taxis  has  not  been  used." 

About  two  years  since  I  operated  upon  a 
case  of  femoral  hernia  in  a  woman  who  had 
been  laboring  under  symptoms  of  strangu- 
lated intestine  for  fourteen  days.  This  was 
carefully  ascertained.  The  bowel  was  thick- 
ened and  like  a  piece  of  leather.  Taxis  had 
never  been  employed,  and  this  patient  recov- 
ered perfectly.  [Mr.  Howard  Marsh  (St. 
Barth.  Hosp.  Reports,  vol.  x.,  1874)  gives  an 
analysis  of  47  cases  of  strangulated  hernia  in 
children,  and  shows  that  the  rule  should  be, 
in  children  as  in  adults,  to  resort  to  herni- 
otomy upon  the  failure  of  one  well-ordered 
and  careful  attempt  at  reduction,  the  patient 
being  under  anaesthesia.] 

Treatment  of  irreducible  hernia.  Seduc- 
tion of  the  hernia  by  the  taxis. — The  en- 
deavor to  reduce  the  hernia,  which  con- 
sists in  displacing  it  from  its  abnormal 
position,  and  passing  it  through  the  ori- 
fice of  the  sac  into  the  peritoneal  cavity, 
by  dexterous  manipulation,  is  termed  the 
use  of  the  taxis.  Of  course,  the  first  de- 
sire upon  the  part  of  the  surgeon  is  to  ac- 
complish this  feat.  But  all  attempts  to 
replace  the  bowel  in  the  abdominal  cavity 
should  be  relinquished  until  the  circum- 
stances attending  the  special  case  under 
observation  have  been  carefully  ascer- 
tained and  considered. 
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The  principal  circumstances  to  which  at- 
tention should  he  directed  are  as  follows: — 

1.  The  kind  and  variety  of  the  hernia 
regarded  in  its  anatomical  relations. 

2.  The  duration  of  its  existence ; 
whether  it  be  of  old  standing  and  slow 
formation,  or  of  recent  and  sudden  de- 
velopment. 

3.  The  constitutional  condition  of  the 
patient  at  the  immediate  moment,  as  in- 
fluenced by  the  present  illness.  The  hour 
at  which  vomiting  commenced  ;  and  the 
variations  which  have  taken  place  in  the 
composition  of  the  fluids  vomited  should 
he  determined  with  exactitude. 

4.  The  state  of  the  tumor.  Its  usual 
size  when  not  causing  illness  ;  its  bulk 
before  vomiting  commenced  ;  the  changes 
which  have  taken  place  in  it  during  this 
stage  ;  the  pain  to  which  it  gives  rise,  if 
merely  local  or  extending  into  the  abdo- 
men, with  or  without  manipulation  ;  the 
condition  of  its  coverings ;  its  probable 
contents,  so  far  as  may  be  conjectured  by 
the  evidence,  assisted  by  touch  and  sight. 

5.  The  treatment  already  adopted  by 
the  patient,  the  friends,  or  other  persons, 
before  the  observation  of  the  surgeon. 

These  are  all  subjects  upon  which  pro- 
found reflection  and  serious  meditation 
are  urgently  demanded. 

Injurious  effects  produced  by  the  taxis. — 
It  is  necessary  to  state  once  more  that  ir- 
reparable injury  is  frequently  indicted 
upon  the  herniated  bowel  by  violence, 
used  at  all  stages  of  the  illness.  The 
danger  of  any  mischief  occurring  by  the 
use  of  the  taxis  increases  in  proportion  to 
the  length  of  time  the  bowel  has  been 
strangulated.  This  necessarily  arises  from 
the  tissues  of  the  viscus  becoming  less 
and  less  able  to  resist  the  pressure  of  the 
hand  in  consequence  of  a  morbid  state 
due  to  the  constriction. 

The  principles  by  which  the  surgeon 
should  be  influenced,  when  he  is  desirous 
to  reduce  a  hernia  without  the  use  of  the 
knife,  or  by  the  taxis,  are  these  : — 

1.  Before  vomiting  commences.  It  is 
evidence  of  sound  judgment  to  abstain 
from  manipulation  of  the  tumor  in  this 
stage,  and  until  other  remedial  means 
have  been  tried,  except  with  the  object  of 
forming  a  correct  diagnostication  of  its 
nature.  The  taxis,  unassisted,  often 
fails  to  replace  the  protruded  viscus,  and 
in  many  cases  upon  which  we  have  been 
required  to  operate,  patients  have  stated 
that  the  vomiting  did  not  commence  until 
after  the  use  of  prolonged  and  forcible 
pressure  of  the  tumor.  If  the  case  be 
one  of  old  and  slowly-forming  hernia, 
commonly  reducible,  which  has  become 
more  painful  and  larger  than  usual,  for  a 
few  hours  only,  the  patient  should  be  en- 
joined to  lie  on  the  back,  the  pelvis  being 


elevated,  and  the  knees  flexed,  Or,  in 
other  words,  the  abdominal  muscles  must 
be  relaxed,  by  posture,  as  much  as  pos- 
sible. Warm  fomentations  are  to  be  dis- 
posed over  the  region  of  the  mouth  and 
neck  of  the  sac,  especially  in  children  ; 
and  the  tumor,  if  it  be  a  scrotal  hernia, 
supported,  or  never  allowed  to  he  pen- 
dant, thus  dragging  on  the  neck  and 
mouth  of  the  hernial  sac  by  its  own  weight. 
The  lower  bowel  may  be  induced  to 
empty  itself  by  administering  an  enema  of 
warm  water  with  a  long  flexible  tube,  and 
tincture  of  opium  should  be  given  in  doses 
suitable  to  the  age  of  the  patient.  It  is 
desirable,  however,  that  a  full  dose  be 
given  to  adults  :  and  with  this  view  thirty 
drops  diluted  with  camphor-mixture  is 
not  too  large  a  quantity.  A  few  hours 
may  be  allowed  to  pass  away  in  order  to 
afl'ord  time  for  this  treatment  to  take  ef- 
fect, unless  urgent  symptoms  arise. 

[Opium  may  also  be  given  in  the  form 
of  suppository,  with  great  advantage ; 
one  or  two  grains  of  the  extract  may  thus 
be  used  at  a  time.  The  relaxing  effect  of 
the  warm  bath  is  also  sometimes  a  valua- 
ble aid.  Hot  baths  are  recommended  by 
some,  but  strongly  deprecated  by  Messrs. 
E.  Owen  and  John  Wood  (Brit.  Med. 
Journal,  Aug.  28,  1880).  Cold  baths  are 
reported  as  successful  in  two  cases  by 
Hein  (London  Med.  Record,  Jan.  15, 
1880).] 

Some  patients  cannot  maintain  the 
posture  just  described,  or  it  might  be 
highly  injudicious  to  enforce  it.  The 
principle  of  relaxing  the  abdominal  mus- 
cles may  then  be  carried  out  by  allowing 
the  patient  to  lie  on  the  side  of  the  trunk; 
but  even  then  the  hernial  tumor  must  be" 
carefully  supported. 

Under  the  influence  of  this  treatment 
the  patient  very  often  falls  asleep,  and  on 
awaking  finds  that  the  protrusion  has 
returned  into  the  abdominal  cavity.  Now, 
should  that  happy  result  not  have  occur- 
red, it  will  be  desirable  to  manipulate  the 
tumor,  gently,  which  perhaps  has  become 
soft  and  flaccid.  This  must  be  done  upon 
some  fixed  principle.  A  successful  issue 
will  not  accrue  unless  the  pressure  em- 
ployed be  directed  with  intelligence.  The 
anatomical  relations  of  the  protrusion 
with  the  mouth  of  the  sac  and  the  aper- 
tures in  the  abdominal  walls  must  be  care- 
fully considered  ;  and  the  course  or  di- 
rection which  the  hernia  takes  in  its 
descent  should  be  strictly  regarded  in  all 
efforts  undertaken  with  a  view  to  its  re- 
duction. The  patient  must  be  disposed  in  a 
posture  to  relax  all  the  abdominal  muscles 
which  can  in  the  slightest  degree  contract 
around  the  mouth  of  the  sac.  This  part  of 
the  sac  and  its  neck  should  be  fixed,  as  far 
as  practicable,  with  the  fingers  of  one 
hand,  whilst   the   fundus  of   the   tumor 
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is  held  in  the  palm  of  the  other.  This 
proceeding  can  only  he  adopted  when  the 
tumor  is  large.  The  object  desired  by 
manipulator  is  twofold :  first,  to  dilate 
the  mouth  of  the  sac ;  and,  secondly. 
to  diminish  the  bulk  of  the  protrusion. 
The  area  of  the  orifice  of  the  sac  may  be 
enlarged  by  employing  the  widest  part  of 
the  body  of  the  tumor  as  a  fulcrum,  over 
which  the  tissues  composing  that  part  of 
the  sac  may  be  stretched.  If  an  entero- 
cele  be  under  treatment,  the  size  of  the 
protrusion  may  be  dimininished  by  par- 
tially emptying  the  tube  of  its  contents  ; 
perhaps  by  relieving  the  congested  blood- 
vessels :  and,  in  some  cases,  the  tension 
of  the  sac  is  lessened  by  pressing  the  ser- 
ous effusion  it  may  contain  into  the  peri- 
toneal cavity.  That  fluid  being  thus  dis- 
posed of,  the  operator  is  enabled  to  exert 
a  more  direct  influence  upon  the  hernia. 

[Aspiration  of  the  tumor  has  been 
many  times  found  of  the  greatest  use  in 
diminishing  the  bulk  of  the  protrusion, 
and  thus  promoting  its  return.  The 
French  surgeons  have  been  especially  out- 
spoken in  favor  of  this  procedure. 

M.  Philippe  (Med.  Kews  and  Abstract, 
Aug.  1877,  p.  367),  advocates  the  use  of 
muriate  of  morphia  by  hypodermic  injec- 
tion in  the  neighborhood  of  the  tumor.] 

2.  During  the  stage  of  vomiting.  It 
behooves  the  surgeon  to  be  always  on  his 
guard  in  the  use  of  the  taxis,  when  vomit- 
ing is  coincident  with  a  hernial  protru- 
sion. The  longer  the  time,  indeed,  the 
vomiting  has  lasted,  the  greater  the  risk 
in  manipulating  the  tumor.  If  before 
the  commencement  of  vomiting  delicacy 
of  handling  be  important,  how  much 
greater  now  is  the  necessity  for  gentle- 
ness when  the  state  of  the  protrusion,  as 
indicated  by  the  symptoms,  can  be  fore- 
told !  Before  vomiting  occurred,  the  tis- 
sues of  the  bowel  were  comparatively 
healthy,  and  the  damage  inflicted  by 
pressure  induced  a  morbid  state.  After 
vomiting,  especially  if  it  has  been  per- 
sistent some  hours,  and  has  become  fecu- 
lent, the  tissues  have  been  rendered  mor- 
bid by  the  constriction  to  which  they 
have  been  subjected.  Ill-prepared,  then, 
are  they  now  to  resist  pressure,  and  the 
effect  of  violence  will  surely  be  to  bruise 
or  lacerate  them. 

The  measures  which  were  employed  in 
times  past  to  enable  the  surgeon  to  apply 
the  taxis  with  more  effect,  and  which 
were  generally  prescribed  at  this  stage  of 
a  case  of  hernia,  need  no  more  than  sim- 
ple mention  here.  An  exception  may  be 
taken  in  favor  of  opium.  There  is  one 
period  at  which  its  administration  is  at- 
tended with  decided  advantage.  After 
carefully  watching  cases  of  strangulated 
hernia,  we  believe  we  have  correctly  no- 
ticed that  there  is  a  short  interval  of  re- 


pose which  continues  until  regurgitation 
takes  place  from  the  small  intestines. 
This  occurs  when  the  stomach  is  empty, 
as  the  result  of  vomiting  two  or  three 
times.  If  this  moment  be  seized,  and  a 
full  dose  of  opium  in  solution,  with  a  lit- 
tle stimulus,  be  administered,  the  hernia 
may  sometimes  be  reduced  by  the  taxis. 
But  when  once  the  vomiting  of  regurgi- 
tated fluids  is  an  undeniable  fact,  the  in- 
ward administration  of  medicines  is  per- 
nicious. 

We  believe  the  statement  to  be  correct, 
that  all  other  modes  of  treatment  have  been 
abandoned  in  favor  of  the  administration 
of  chloroform.1  Why  ?  it  may  be  asked. 
An  analysis  of  the  effects  of  those  thera- 
peutic agents  formerly  in  vogue  shows 
that  they  exerted  an  influence  over  the 
constitutional  and  local  causes  preventing 
the  reduction  of  the  hernia,  similar  to 
that  which  is  now  accomplished  by  chlo- 
roform more  speedily,  more  certainly, 
with  less  risk  to  life,  and  under  circum- 
stances much  more  within  control.  The 
constitutional  remedies  were  bleeding,  the 
warm  or  hot  bath,  and  tobacco-enemata  ; 
all  of  which  exert  a  powerful  but  uncertain 
influence  over  the  vascular,  nervous,  and 
muscular  systems  ;  on  which  account  they 
cannot  be  employed  without  some  risk 
arising  from  effects  which  are  often  un- 
controllable and  persistent  for  a  longer 
period  than  is  desirable.  But  the  anaes- 
thetic qualities  of  chloroform,  together 
with  the  complete  suspension  of  all  volun- 
tary muscular  action  induced  by  the 
inhalation  of  its  vapor,  renders  this  thera- 
peutic agent  of  inestimable  value,  espe- 
cially in  those  cases  in  which  the  abdomi- 
nal apertures  are  under  the  influence  of 
muscles  controlled  by  the  will,  as  well  as 
stimulated  to  involuntary  contraction  by 
local  irritation. 

It  is  especially  beneficial  in  all  kinds  of 
inguinal  hernia.  Its  good  effects  are  most 
striking  in  cases  of  hernia  into  the  vagi- 
nal process  of  the  peritoneum  occurring 
in  infants  and  youths,  as  also  in  those  va- 
rieties developed  slowly  in  adult  life,  and 
which  have  existed  many  years.  In  fact, 
the  operation  for  the  liberation  of  a  stran- 
gulated inguinal  hernia  in  middle  age  and 
elderly  adults,  is  now  rarely  required  in 
comparison  with  the  frequency  of  its  per- 
formance in  past  years.  As  soon  as  vol- 
untas muscular  contraction  ceases,  then 
the  tumor  gradually  becomes  softer  or 
less  elastic,  under  gentle  and  well-precon- 
certed pressure,  smaller  and  of  different 
shape,  until  at  last  the  hernia  escapes 
from  the  embrace  of  the  mouth  of  the  sac 
with  a  sudden  jerk. 

The  sensation  the  surgeon  experiences 

[i  The  reader  may  substitute  the  word 
ether  for  chloroform  throughout  this  article.] 
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when  it  quits  the  sac  and  enters  the  peri- 
toneal cavity  is  very  peculiar  and  striking. 
So  characteristic  is  this  of  the  complete 
freedom  of  the  bowel  from  constriction, 
that  in  its  absence  the  expert  surgeon 
immediately  suspects  that  all  is  not  quite 
right. 

Usually  vomiting  ceases,  after  the  re- 
duction of  the  hernia,  at  once.  Occasion- 
ally, however,  it  may  continue  from  the 
effect  of  the  chloroform  alone  ;  but  the 
pain  in  the  abdomen  is  immediately  less, 
and  quickly  ceases  altogether,  especially 
that  characteristic,  dragging  pain  across 
the  mesogastrium. 

The  patient  should  maintain  the  re- 
cumbent posture  for  a  short  time,  with 
the  abdominal  muscles  relaxed.  We  do 
not  consider  it  necessary  to  place  a  pad 
and  bandage  over  the  mouth  of  the  sac. 
Diet  of  a  bland  nature  and  semi-fluid 
consistence  [such  as  milk  or  beef  tea] 
may  be  allowed  in  small  quantities,  and 
all  stimulation  of  the  alimentary  canal  by 
aperient  medicine  must  be  avoided.  As 
soon  as  the  injured  viscus  has  recovered 
its  functions,  the  bowels  will  act  sponta- 
neously. Stimulants  should  be  adminis- 
tered according  to  the  constitutional  de- 
pression existing  at  the  moment. 

But  great  caution  as  well  as  discretion 
are  necessary  qualifications  on  the  part  of 
the  surgeon  when  he  manipulates  the 
tumor.  During  the  insensibility  of  the 
patient,  there  is  considerable  risk  of  burst- 
ing the  intestine  or  lacerating  the  hernial 
sac.  For  twelve  hours,  or  even  perhaps  for 
twenty-four  in  old  protrusions,  after  the 
first  vomit,  the  danger  of  using  the  taxis 
with  sufficient  violence  to  burst  the  bowel 
is  not  very  great;  but  so  much  damage  may 
be  inflicted  on  its  tissues  as  to  preclude  all 
hope  of  the  repair  of  the  mischief.  When 
twenty-four  hours  have  expired,  during 
which  time  the  bowel  has  been  strangu- 
lated, it  may  be  very  easily  burst  by  forci- 
ble pressure,  especially  if  during  the  latter 
part  of  that  time  the  patient  has  been 
vomiting  fluids  which  have  regurgitated 
into  the  stomach  from  the  small  intes- 
tines. If  there  be  hiccough,  the  taxis  is 
inadmissible. 

The  indications  of  burst  bowel  are  very 
characteristic.  If  an  enterocele,  the  her- 
nia glides  away  from  the  pressure  of  the 
finger,  and  consequently  the  tumor  dis- 
appears. This  act  is  not,  however,  ac- 
companied with  that  sudden  and  peculiar 
sensation  which  the  replacement  of  an 
unburst  bowel  within  the  peritoneal  cav- 
ity produces.  The  patient  immediately 
complains  of  severe  pain  in  the  abdominal 
region  ;  vomiting  ceases,  but  retching  and 
hiccough  may  arise  instead  ;  collapse  rap- 
idly supervenes,  and  death  closes  the  scene 
in  a  few  hours.  In  some  instances  in- 
flammation and  suppuration  have  taken 


place  in  the  sac,  and,  extending  to  its  cov- 
erings, an  intestinal  abscess  has  been 
developed.  A  fistulous  opening  thus  be- 
comes established,  which  communicates 
with  the  interior  of  the  alimentary  tube. 
(Sec  preceding  remarks  on  Artificial  Anus, 
p.  080.) 

There  is  a  period,  then,  "when  the 
symptoms  of  the  rupture  have  gone  very 
far,  that  it  is  imprudent  to  reduce  it,  even 
if  possible  ;  but  as  it  is  impossible,  per- 
haps, to  tell  when  the  mortification  of  the 
gut  is  gone  too  far  for  reduction,  it  will, 
in  general,  be  attempted  while  life  exists, 
with  the  hopes  of  a  cure.  Upon  the  other 
hand,  it  may  be  asserted,  or  supposed, 
that  if  it  is  not  reduced,  the  person  must 
also  die  ;  but  this  is  not  so  certain  as  the 
other  ;  for  the  mortification  of  a  gut  sim- 
ply does  not  kill— it  only  kills  from  its 
consequences  ;  and  there  is  a  material  dif- 
ference between  a  gut  out  of  the  belly, 
and  one  within.  The  consequence  of  one 
within  is  absolute  death  ;  but  the  one 
without  in  general  endeavors  at  a  cure, 
by  producing  inflammation  and  suppura- 
tion of  the  parts,  which  is  producing  a 
fistulous  orifice,  or  artificial  anus."1 

Cold  explications. — Considerable  advan- 
tage attends  the  application  of  cold  over 
the  tumor.  [Foster  (Lancet,  Aug.  27, 
1870)  reports  two  cases  in  which  the  ap- 
plication of  cold  water  was  successful  in 
procuring  reduction.]  But  when  either 
ice  or  freezing  mixtures  are  used,  their  ac- 
tion must  be  widely  extended  over  the 
mouth,  neck,  and  body  of  the  sac.  The 
local  effects  of  cold  are  to  diminish  the 
bulk  of  the  protrusion,  by  exciting  con- 
traction of  its  bloodvessels  ;  to  retard  in- 
flammatory processes  ;  and,  by  reducing 
nervous  sensibility,  to  permit  an  advan- 
tageous manipulation  of  the  tumor. 
Frigorific  applications  are  valuable  agents 
when  there  may  be  unavoidable  delay  in 
obtaining  chloroform,  or  in  liberating  the 
bowel  from  constriction.  The  moment 
for  their  employment  is  after  vomiting 
has  commenced,  and  we  consider  they 
are  more  suitable  to  cases  occurring  in 
the  adult  than  in  the  earlier  pexaods  of 
life.  The  advantages  attending  their  em- 
ployment, however,  are  so  trifling  in  com- 
parison with  the  injury  certain  to  be  in- 
flicted on  the  bowel  by  prolonged  constric- 
tion, that  it  is  safer  to  proceed  at  once 
to  its  liberation  by  operation,  than  to  al- 
low any  great  length  of  time  to  elapse  in 
the  expectation  of  an  advantage,  which 
is  in  any  case  doubtful.  In  practice,  cold 
applications  can  only  be  regarded  in  the 
light  of  very  useful  prophylactics.  After 
marked  indications  of  strangulated  bowel 


1  Hunterian  MS.  Cat.  of  the  Mus.  Roy.  Coll. 
Surg.  Eug.,  vol.  hi.,  p.  117. 
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have  existed  twenty-four  hours,  cold  as  a 
local  therapeutic  agent  is  scarcely  admis- 
sible, as  a  rule,  on  account  of  the  delajr 
which  must  necessarily  occur  at  this  im- 
portant moment. 

The  distressing  thirst,  an  accompani- 
ment of  continued  vomiting,  is  greatly 
allayed  by  taking  small  pieces  of  ice  into 
the  mouth. 

The  introduction  of  every  kind  of  pur- 
gative medicine  into  the  stomach  must  be 
scrupulously  avoided  in  all  stages  of 
strangulated  bowel.  "When  swallowed, 
they  are  usually  speedily  vomited  ;  and 
therefore  it  is  sometimes  suggested  that 
under  these  circumstances  they  cannot 
produce  a  bad  effect.  This,  however,  is 
not  always  the  case.  We  have  seen  fatal 
results  ensue  from  diarrhcea  quickly  su- 
pervening after  the  bowel  had  been  re- 
duced, the  exciting  cause  of  which  was 
referable  to  repeatedly  swallowing  purga- 
tive medicines  during  the  stage  of  vomit- 
ing. 

A  purgative  enema  seems  to  exert  a 
beneficial  effect  occasionally.  But  after 
one  has  been  used  in  the  early  period  of 
the  attack,  a  repetition  of  this  treatment 
is  perhaps  hurtful  in  the  majority  of  cases. 

Many  other  local  and  constitutional  rem- 
edies have  been  employed  with  the  inten- 
tion of  assisting  the  reduction  of  a  her- 
nia, and  with  occasional  benefit.  But  the 
uncertain  result  which  attends  their  em- 
ployment ;  the  disease,  which  is  always 
progressive  in  the  herniated  viscus  ;  and 
the  risk  to  life,  a  certain  accompaniment 
of  continued  strangulation  of  the  hernia, 
and  its  attendant  consequences — deter  the 
experienced  surgeon  from  persisting  in 
entertaining  the  hope  of  reducing  the 
protrusion  by  the  taxis,  after  chloroform 
has  been  fully  administered,  and  the  her- 
nia remains  unreduced. 

[A  case  is  recorded  by  Dr.  Joy  (British 
Med.  Journal,  May  13, 1876),  in  which  a 
strangulated  inguinal  hernia  was  reduced 
by  inflation  of  the  bowels  with  air, 
pumped  in  by  means  of  a  common  bel- 
lows, ether  spray  being  at  the  same  time 
applied,  to  chill  the  tumor. 

Another  case  is  reported  by  Mr.  Wil- 
liam Adams  (ib.,  Dec.  26,  1874),  in  which 
a  strangulated  femoral  hernia  was  re- 
duced, after  stercoraceous  vomiting  had 
lasted  over  three  days,  by  very  large  in- 
jections of  olive  oil,  castor  oil,  and  oil  of 
turpentine,  into  the  rectum.] 

Hernia?  have  been  replaced  whilst  com- 
pletely reversing  the  ordinary  position  of 
the  trunk,  by  keeping  the  head  nearest 
the  ground  and  the  pelvis  upwards.  A 
patient  may  be  placed  in  this  posture 
(head  downwards)  by  hanging  over  the 
back  of  a  man,  or  over  the  side  of  a  high 
bedstead  or  sofa,  whilst  the  knees  are  at 
the  same  time  flexed.     [See  Am.  Journ. 


of  the  Med.  Sciences,  April  and  July, 
1874,  January,  April,  and  July,  1875.  J 
Another  method  consists  in  encircling  the 
mesogastrium  with  a  folded  sheet  or 
round-towel,  and  at  the  same  time  draw- 
ing the  contents  of  the  pelvic  region  from 
below  upwards,  whilst  the  patient  lies  in 
a  recumbent  posture. 

When  the  hernia  is  but  recently  stran- 
gulated, and  it  is  an  object  to  reduce  it  as 
speedily  as  possible,  without  a  cutting  op- 
eration, any  method  suggested  which  has 
been  once  successfully  employed  is  per- 
haps Avorthy  of  a  trial. 

Injuries  inflicted  and  accidents  occurring 
in  the  use  of  the  taxis. — These  affect  the 
following  structures,  separately  or  in  com- 
bination ;  but  we  may  consider  independ- 
ently— 

Those  affecting  the  hernia  ;  those  affect- 
ing the  sac  ;  and  those  involving  the  tis- 
sues covering  the  sac. 

The  hernia,  whether  consisting  of  a 
hollow  or  a  solid  viscus,  may  be  bruised, 
and  its  bloodvessels  ruptured.  Under 
these  conditions  blood  is  extravasated 
into  the  tissues  composing  it,  producing 
either  patches  of  ecchymosis,  or,  when  an 
enterocele  exists,  layers  of  effused  blood 
appear  between  the  different  coats  of  the 
viscus. 

The  tissues  of  the  bowel  being  most 
delicate,  they  are  more  commonly  sub- 
jected to  irreparable  injury  by  violent 
taxis  than  the  omentum.  The  presence 
of  this  structure,  perhaps,  often  tends  to 
prevent  the  serious  mischief  just  de- 
scribed. The  degi'ee  of  irreparable  in- 
jury inflicted  on  the  bowel  cannot  be 
accurately  estimated  by  the  length  of 
time  the  symptoms  of  strangulation  have 
existed.  Much  rather  does  it  depend 
upon  the  violence  and  prolongation  of  the 
attempts  employed  in  the  taxis.  At 
any  moment  during  the  first  twent}'-four 
hours  succeeding  the  first  act  of  vomiting, 
the  entire  portion  or  coil  of  bowel  in  the 
sac  may  be  so  disorganized  by  pressure, 
that  its  vitality  is  entirely  destroyed,  and 
so  literally  killed,  that  nature  throws  off 
the  part  by  the  processes  usually  attend- 
ing the  separation  of  living  from  dead 
tissues.  Under  these  circumstances,  the 
entire  calibre  of  the  canal  is  divided,  and 
an  artificial  anus  is  formed :  or  death 
takes  place  in  consequence  of  extravasa- 
tion of  the  stercoraceous  material  into 
the  peritoneal  cavity.  Sometimes  the 
tissues  of  the  bowel  are  cut  b}'  pressure 
against  the  orifice  of  the  sac,  or  the  struc- 
tures surrounding  it ;  as  in  femoral  her- 
nia, against  the  free  edge  of  Gimbernat's 
ligament.     (See  fig.  415.) 

After  the  expiration  of  twenty-four 
hours,  the  constriction  to  which  the  bowel 
has  been  exposed  having  led  to  inflama- 
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tory  effusion  into  and  softening  of  its  tex- 
tures, there  is  great  risk  of  bursting  the 
tube.  This  rent  usually  occurs  at  the 
convex  border  of  the  gut,  at  the  farthest 
point  from  the  mesentery,  and  corre- 
sponds with  the  direction  of  the  circular 
contractile  fibres. 

Another  effect  of  violent  compression 
is  to  cause  the  mixture  of  blood  and 
coagula  with  the  serum  in  the  sac,  and 
flakes  of  lymph  or  puriform  effusion  arise 
from  the  same  injurious  interference. 
The  local  and  constitutional  indications 
of  these  injuries  have  been  described  in  a 
preceding  page. 

Injuries  of  hernial  tumors  by  accidental 
tiolence. — We  may  here  briefly  describe 
the  treatment  of  those  injuries  which 
happen  to  hernial  tumors  from  accidental 
circumstances,  during  the  pursuit  of  the 
ordinary  avocations  of  individuals  afflicted 
with  reducible  as  well  as  irreducible  rup- 
tures. The  reader  will  derive  more  in- 
formation on  this  subject  than  it  is  possi- 
ble to  introduce  here,  by  the  perusal  of  a 
most  interesting  paper,  entitled  "On  the 
Proceeding  to  be  adopted  in  a  Case  of 
Injured  Intestine  from  a  Blow  on  a  Her- 
nial Sac,"  by  the  late  Mr.  Aston  Key.1 

A  simple  contusion  is  the  mildest  form 
of  injury.  Should  the  signs  of  more 
severe  mischief  be  absent,  the  hernia  may 
then  be  returned.  It  is  important,  how- 
ever, that  the  patient  abstain  from  bodily 
exertion,  and  the  alimentary  canal  be 
kept  in  a  state  of  repose.  If  the  violence 
of  the  blow  have  been  sufficient  to  cause  in- 
flammation and  ulceration  of  the  gut,  the 
slightest  indication  of  any  such  secondary 
mischief  must  be  watched  with  the  most 
anxious  care,  and  the  favorable  moment 
seized  when  an  incision  into  the  tumor 
will  allow  the  escape  of  the  contents  of 
the  alimentary  canal,  and  by  this  pro- 
ceeding avoid  the  risk  of  extravasation 
into  the  peritoneal  cavity. 

But  when  there  are  plain  indications 
that  the  primary  effect  of  the  violence  has 
been  to  lacerate  the  intestine,  which  by 
chance  was  contained  in  the  sac  at  the 
moment  the  injury  was  inflicted,  time 
should  not  be  wasted  in  adopting  pallia- 
tive measures ;  but  the  hernial  sac  must 
be  freely  cut  open,  and  thus  a  ready 
means  of  escape  be  made  for  the  stereo- 
raceous  fluids.  The  symptoms  indicating 
a  wound  of  the  intestines  are  described  in 
Vol.  I.,  p.  908  et  seq. — Wounds  of  the 
Intestine. 

Another  variety  of  injury  of  a  hernial 
tumor  is  when  the  patient  has  an  irredu- 
cible epiplocele.  The  omentum  is  adhe- 
rent to  the  mouth  of  the  sac,  and  entirely 

1  Guy's  Hospital  Reports,  1842,  vol.  vii., 
p.  261. 
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blocks  it  up,  as  it  were,  whilst  the  hody 
of  the  sac  remains  as  a  simple  closed 
serous  cavity.  A  contusion  of  such  a 
tumor  excites  inflammation  and  suppura- 
tion within  the  sac.  Considerable  em- 
barrassment may  be  experienced  in  pre- 
cisely diagnosticating  the  exact  nature  of 
the  disease. 

Injuries  of  the  hernial  sac. — There  are 
two  varieties  of  injury  which  produce  im- 
portant effects  on  the  sac  containing  the 
hernia.  Both  of  them  render  a  case  of 
strangulated  hernia  exceedingly  compli- 
cated and  embarrassing.  The  violence 
causing  the  mischief  may  be  applied  to  the 
tumor  either  by  the  sufferer  or  by  another 
person  ;  but  considerable  force  is  requisite 
to  rend  or  tear  the  tissues  composing  the 
sac,  or  to  separate  it  from  its  surrounding 
connections.  These  injuries  more  fre- 
quently happen  in  association  with  long- 
continued  pressure  than  after  short  trials 
of  the  taxis.  The  two  varieties  are  as 
follows : — 

A.  By  displacement.  —  The  sac  is  de- 
tached, to  a  greater  or  less  extent,  from 
the  surrounding  structures.  Those  parts 
of  the  sac  called  the  orifice  and  neck  are 
more  frequently  affected  by  this  injury 
than  any  other  portion.  They  become 
detached  from  the  inner  surface  of  the 
internal  abdominal  fascia.  Together  with 
these,  that  portion  of  the  parietal  perito- 
neum immediately  circumjacent  to  the 
sac's  mouth  is  also  severed  from  its  at- 
tachments, and  in  this  manner  a  pouch 
is  formed  within  the  fascial  membrane  of 
the  abdomen,  into  which  the  hernia  may 
be  forced ;  and  being  retained  therein,  is 
lost  to  touch  and  sight.  Sir  Charles  Bell 
has  recorded  a  case  which  illustrates  this 
injury.1 

It  is  stated  that  the  entire  hernial  tu- 
mor may  be  pushed  within  the  abdominal 
walls,  in  a  mass,  whilst  the  hernia  is  still 
strangulated  by  the  orifice  of  the  sac. 
This  injury  was  first  described  by  French 
writers,  under  the  appellation  of  "  reduc- 
tion en  bloc."  However,  more  recently, 
examinations  made  after  death  indicale 
other  lesions  to  be  the  probable  causes  of 
the  disappearance  of  the  hernia,  in  some 
cases  ;  and  certainly  afford  conclusive  evi- 
dence that  such  an  accidental  disposition 
of  the  sac,  when  strictly  examined  in  an 
anatomical  point  of  view,  must  still  be 
regarded  as  a  very  rare  occurrence  indeed. 
We  refer  the  reader  to  Mr.  Luke's  paper 
for  further  information.2 

[Mr.  Annandale  (Edinb.  Med.  Journal, 
Feb.,  1879),  reports  a  case  of  reduction 
en    bloc,    in    which    a    median    incision 


1  Lond.  Med.  Gaz.,  1828,  vol.  i.,  p 

2  Med.-Chir.   Trans.,    184?,,  vol.   s 
)9. 


c.  485. 
xxvi.,  p. 
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was  resorted  to,  and  the  constriction  re- 
lieved.] 

In  offering  the  following  explanation  of 
many  of  these  cases,  we  court  the  inquiry 
of  future  observers,  to  support  its  correct- 
ness or  to  prove  it  to  be  erroneous.  The 
tissues  of  the  scrotum  are  very  loose,  and 
readily  change  their  position.  Every  ob- 
server must"  have  noticed  the  variable 
length  of  the  spermatic  cord,  between  the 
external  abdominal  ring  and  the  testis,  at 
different  times.  The  hernial  sac,  attach- 
ed to  the  anterior  surface  of  the  spermatic 
cord,  also  varies  in  length  in  like  manner. 
"When  the  hernia  occupies  the  sac,  the 
latter  extends  lower  than  when  it  is 
empty,  in  which  last  state  it  perhaps  only 
just  emerges  from  the  inferior  outlet  of 
the  inguinal  canal.  Now  let  its  mouth 
and  neck  be  detached  from  the  internal 
abdominal  ring,  and  the  hernia,  still  stran- 
gulated by  the  margins  of  the  orifice,  be 
pushed  inside  the  abdominal  walls.  The 
fundus  of  the  sac  attached  to  the  tissues 
of  the  scrotum  is  not  on  this  account  sev- 
ered from  those  connections,  but  merely 
ascends  towards  the  inguinal  canal,  and 
lies  partially  within  it  with  its  walls 
in  close  contact,  which,  being  ratherthin, 
are  not  recognizable.  The  fact  that  this 
part  of  the  hernial  sac  has  been  often 
found  in  this  situation  during  the  pro- 
gress of  an  operation  for  the  liberation  of 
the  strangulated  gut,  is  attested  by  the 
reporters  of  those  operations.1 

B.  By  laceration  or  bursting. — As  the 
effect  of  forcible  and  long-sustained  com- 
pression of  the  hernial  tumor,  the  deli- 
cate serous  membrane  of  the  sac  is  rent, 
burst  or  torn,  and  the  hernia  makes  its 
escape  through  the  aperture  into  the  sub- 
serous connective  tissue.  Its  course  out- 
side the  peritoneal  sac  is  advanced  by 
continued  pressure ;  and  detaching  the 
connections  of  the  neighboring  perito- 
neum, it  forms  for  itself  a  pouch  between 
that  serous  membrane  and  the  internal 
abdominal  fascia. 

The  part  of  the  sac  a  little  below 
its  abdominal  orifice  or  mouth,  usually 
styled  the  neck,  which  lies  in  the  inguinal 
canal,  is  most  frequently  burst  along  its 
posterior  surface.  This  injury  is  more 
commonly  produced  in  that  variety  of  in- 
guinal hernia,  the  sac  of  which  is  consti- 
tuted of  the  vaginal  process  of  the  peri- 
toneum, whether  the  hernia. be  in  contact 
with  the  testis  or  not.  It  is  inflicted  with 
remarkable  facility  when  the  patient  is 
fully  under  the  anaesthetic  influence  of 
chloroform,  especially  if  he  be  also  youth- 
ful. This  accident  is  easily  imitated,  af- 
ter death,  upon  a  subject  in  which  the 
neck  of  the  hernial  sac  happens  to   be 

1  Med.-Chir.  Trans.,  1859,  vol.  xlii. ;  see 
tables  at  end  of  paper,  p.  278. 


j  rather  long,  b}-  cutting  an  opening  in  its 

[  posterior  wall,  and  pushing  the  finger  in 

a  backward  direction.     The  course  which 

j  the  finger  takes  is  that  one  which  the 

hernia  would  pursue. 

The  indications  of  the  accident  having 
taken  place  are  as  follows  :  the  tumor 
becomes  flaccid,  and  therefore  smaller, 
which  alteration  in  its  features  is  proba- 
bly owing  to  the  serum  which  the  sac  con- 
tained being  squeezed  through  the  rent 
into  the  connective  tissue  around  the  sac  ; 
the  bulk  of  the  tumor  slowly  diminishes 
as  the  pressure  is  continued,  until  at  last 
very  little,  if  anything,  can  be  felt,  but 
the.  surgeon  has  failed  to  experience  that 
sudden  jerk  so  characteristic  of  the  escape 
of  the  hernia  from  the  gripe  of  the  mouth 
of  the  sac,  as  it  enters  the  abdominal  cav- 
ity ;  and  if  he  have  had  much  experience 
of  the  reduction  of  hernial  protrusions, 
doubts  will  arise  in  his  mind  as  to  the 
probable  direction  this  one  has  taken. 
After  the  effects  of  the  chloroform  have 
passed  away,  all  the  symptoms  of  strangu- 
lated bowel  recur,  and  perhaps  with  in- 
creased force.  Even  the  tumor  itself  may 
reappear,  and  recede  on  the  application 
of  slight  pressure. 

Now  all  these  circumstances  are  highly 
characteristic  of  the  accident  that  has  oc- 
curred ;  and  there  remains  but  one  pro- 
ceeding to  be  adopted  immediately.  It 
is  this.  The  hernial  sac  must  be  exposed 
and  opened.  Perhaps  it  may  appear  to 
be  emptied  ;  and  even  the  finger  passed 
upwards  and.  along  the  inguinal  division 
of  the  sac  enters  a  cavity  through  a  well- 
defined  aperture,  in  which  intestine  is 
felt.  This  abnormal  aperture  may  be 
mistaken  for  the  internal  ring  and  the 
cavity  into  which  it  leads,  that  of  the  ab- 
domen. Acting  upon  this  belief,  how- 
ever, would  lead  to  the  commission  of  a 
fatal  error  ;  one  which,  if  not  detected  at 
the  moment,  will  surely  compromise  the 
life  of  the  patient.  An  effort  must  now 
be  made  to  draw  the  bowel  out,  if  it  does 
not  come  forth  spontaneously  ;  and  when 
this  is  accomplished,  the  true  mouth  of 
the  sac  will  be  discovered  by  passing  the 
finger  upwards  along  the  anterior  surface 
of  the  mesentery.  By  the  orifice  of  the 
hernial  sac  the  protrusion  is  firmly  con- 
stricted. The  constricting  tissues,  there- 
fore, require  to  be  cut ;  after  which  ope- 
ration, the  exercise  of  great  care  and 
caution  is  needed  to  prevent  the  entrance 
of  the  hernia  once  more  into  the  abnor- 
mal space  outside  the  peritoneal  cavity. 
As  the  salvation  of  life  depends  upon  the 
return  of  the  protrusion  through  the  nat- 
ural orifice  of  the  sac,  considerable  free- 
dom in  the  use  of  the  knife  is  justifiable, 
if  the  attainment  of  the  desired  end  is 
thus  facilitated,  and  the  risk  of  failure  in 
doing  this  thereby  removed.    All  cases  of 
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this  description  not  only  give  rise  to  great 
embarrassment  and  difficulty,  but  they 
are  also  associated  with  very  unfavorable 
consequences  and  results. 

Injuries  to  live  coverings  of  the  hernial 
sac. — A  very  short  description  will  suffice 
to  indicate  the  nature  and  effects  of  the 
injuries  inflicted  on  the  tissues  covering 
the  sac  by  the  use  of  unjustifiable  violence 
in  attempting  to  reduce  a  hernia  by  the 
taxis.  We  have  seen  the  results  of  con- 
tusion ;  namely,  ecehymosis  of  the  integu- 
ments ;  extravasation  of  blood  and  cede- 
matous  infiltration  into  the  subcutaneous 
tissues  covering  the  sac ;  and  inflamma- 
tion of  all  the  structures  together,  passing 
on  to  suppuration,  sloughing,  and  phleg- 
mon, extending  to  the  neighboring  re- 
gions. Those  local  morbid  conditions  re- 
quire the  ordinary  topical  measures  suited 
to  them. 

The  disappearance  of  the  hernia  in  conse- 
quence of  its  passage  from  one  sac  into  an- 
other;— intra-parvetal. — We  may  here  al- 
lude to  those  rare  cases  of  inguinal  hernia 
which  are  complicated  with  an  infra-pari- 
etal sac.  Anatomically  examined,  the 
hernial  sac  in  these  cases  consists  of  two 
parts ;  that  division  which  passes  along 
the  inguinal  canal  into  the  scrotum,  and 
that  one  which  is  lodged  in  the  walls  of 
the  abdomen.  A  full  description  of  these 
curiously  developed  sacs  is  given  in  the 
section  of  this  paper  devoted  to  inguinal 
hernia.  Now  when  the  hernia  is  stran- 
gulated by  the  ventral  orifice  of  the  sac, 
and  it  occupies  the  scrotal  division,  it  may 
be  pushed  by  the  taxis,  even  when  em- 
ployed with  the  utmost  care  and  skill, 
into  the  other  sac,  and  thus,  the  tumor  dis- 
appearing, the  surgeon  considers  the  her- 
nia reduced.  The  constitutional  symp- 
toms, however,  quickhr  indicate  that  this 
is  not  the  case.  By  inducing  violent  ac- 
tion of  the  abdominal  muscles,  or  making 
the  patient  stand  erect,  the  hernia  will 
sometimes  reappear.  Under  any  circum- 
stances, the  liberation  of  the  bowel  is  de- 
manded, and  in  the  necessary  operation  to 
accomplish  this  end  great  care  is  required 
to  avoid  passing  the  bowel  from  one  sac 
into  the  other,  instead  of  into  the  abdomi- 
nal cavity. 

[For  cases  illustrative  of  this,  see  Med. 
News  and  Abstract,  May,  1870,  p.  221 ; 
or  London  Med.  Eecord,  Feb.  15,  1879.] 

The  operation  for  the  removal  of  the  im- 
pediment to  the  reduction  of  the  bowel,  or  the 
liberation  of  the  hernia. — The  culminating 
point  in  the  treatment  of  every  case  of 
strangulated  enterocele  is  reached  when 
the  impediment  to  the  reduction  of  the 
bowel  must  be  removed  by  a  cutting  ope- 
ration.    This  of  course  occurs  after  the 


failure  to  reduce  the  protrusion  by  the 
taxis. 

The  part  of  the  practical  surgeon  is  not 
only  to  know  truth,  but  to  apply  it ;  and, 
however  repugnant  to  the  feelings  of  the 
patient,  or  creative  of  alarm  the  thoughts 
of  an  operation  may  be,  it  is  his  para- 
mount duty  to  urge  concurrence  in  this 
step,  as  it  alone  offers  the  surest  prospect 
of  the  salvation  of  life. 

By  too  many  medical  men  the  cutting 
operation  seems  to  be  regarded  in  the  light 
of"  a  last  resource,  and  one  which  it  is  im- 
proper to  use  until  the  danger  to  the  life 
of  the  patient  appears  imminent.  But  the 
sooner  this  fatal  error  is  eradicated,  the 
sooner  shall  we  discover  upon  what  falla- 
cious views  it  has  been  based.  We  believe 
that  death  resulting  from  strangulated 
bowel  would  be  a  rare  occurrence,  if  it  were 
practicable  to  return  every  strangulated 
enterocele  within  twelve  hours  after  the 
commencement  of  the  symptoms,  even 
assuming  that  the  cutting  operation  be 
required  to  accomplish  that  end  in  every 
case.  For  let  this  conviction  be  firmly 
impressed  upon  the  mind,  that  death  re- 
sults not  from  the  operation,  but  because 
the  operation  was  not  performed  at  the 
right  moment. 

Every  medical  attendant  upon  a  case 
of  strangulated  hernia  should  reflect  on 
these  indisputable  facts,  that  so  long  as  the 
viscus  remains  in  that  condition  the  life 
of  the  patient  is  slowly  ebbing ;  that  to 
his  judgment  and  foresight  has  been  com- 
mitted the  safety  of  the  sufferer ;  and 
that  upon  his  discretion,  firmness,  and 
resolution  hangs  the  fatal  issue.  For  it 
is  no  exaggeration  to  say,  that  each 
minute  as  it  elapses  carries  with  it  the 
chances  of  recovery  further  and  further 
away. 

We  hope  that  the  mortality  arising 
from  strangulated  hernia  is  not  now  so 
large  as  it  ouce  was.1  Nevertheless,  at 
this  moment  it  is  excessive  ;  and  when  we 
know,  and  all  professing  surgery  should 
know,  how  surely  the  liberation  of  the 
bowel  tends  to  save  the  life  of  the  patient, 
why  is  it  not  done  the  moment  all  other 
measures  have  failed  to  replace  the  gut  in 
the  abdominal  cavity  V  Some  medical 
men  do  not  seem  to  be  sensible  of,  or  to 
appreciate    the   vast    amount  of   injury 

1  Mr.  Hey  states,  that  when  he  entered 
upon  the  profession  of  surgery,  now  100  years 
since,  "the  operation  for  the  strangulated 
hernia  had  not  been  performed  by  any  of  the 
surgeons  in  Leeds;"  and  he  adds,  that  he 
"lost  three  patients  in  five  upon  whom  the 
operation  was  performed." — Practical  Obs.  in 
Surgery,  3d  edit.,  1814,  p.  129.  Are  the  re- 
sults of  the  treatment  of  strangulated  hernia 
more  successful  at  the  present  day  ?  We 
fear  not. 
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which  is  certain  to  accrue  from  the  per- 
sistent vomiting,  nor  to  value  the  indica- 
tions derivable  from  the  character  of  the 
vomit.  They  most  assiduously  attempt 
to  check  the  vomiting  by  administering 
medicines  ;  but  they  utterly  reject,  at  the 
suitable  moment,  the  only  means  by 
which  it  is  to  be  arrested.1 

The  operation,  kelotomy,  herniotomy. 
The  first  part  of  the  operation  consists  in 
cutting  through  all  the  tissues  covering 
the  hernial  sac,  carefully  recognizing 
their  characteristics  as  they  differ  in  the 
special  regional  varieties  of  hernia. 
Having  reached  the  sac  containing  the 
strangulated  viscus,  the  operator  now 
determines  upon  the  propriety  of  opening 
it  and  exposing  its  contents  to  sight  and 
touch. 

If  he  determine  to  cut  the  sac  open,  it 

1  We  may  have  expressed  our  views  a  little 
strongly,  and  thus  laid  ourselves  open  to 
criticism  and  animadversion  ;  for  we  confess 
to  have  been  a  little  influenced  whilst  writing 
these  lines  by  an  occurrence  which  took  place 
at  the  time  of  doing  so.  A  fine  woman  for 
her  age,  which  was  seventy-one  years,  known 
to  be  the  subject  of  strangulated  femoral  her- 
nia, was  allowed  to  vomit  persistently  for  be- 
tween ten  and  eleven  days.  At  this  time 
she  was  sent  to  the  hospital  "for  the  opera- 
tion," which  necessitated  a  journey  of  several 
miles.  She  arrived  cold  and  pulseless,  though 
intelligent ;  the  abdomen  was  tympanitic ; 
she  was  in  fact  moribund.  As  soon  as  prac- 
ticable the  liberation  of  the  bowel  was  effected. 
The  escape  of  purulent  fluid  from  the  abdo- 
men was  sufficiently  characteristic  of  the  con- 
dition of  the  peritoneal  cavity.  In  spite  of 
warmth  applied  to  the  surface  of  the  body 
and  stimulants  administered  internally,  she 
expired  in  a  few  hours  after  admission.  Yet, 
during  the  ten  days  preceding,  medicines 
had  been  prescribed  to  arrest  the  vomiting, 
taxis  had  been  frequently  employed,  and  the 
marvel  was,  as  a  friend  who  accompanied  her 
expressed  it,  that  she  reached  the  hospital 
alive.  What  other  result  than  death  could 
have  been  anticipated  ?  Ten  days'1  vomiting, 
and  starvation  for  the  same  period,  was  surely 
enough  to  destroy  life  at  the  age  of  seventy- 
one  years  ;  but,  in  addition,  she  had  a  perfo- 
rating ulcer  at  the  point  of  junction  of  the 
upper  division  of  the  alimentary  canal  with 
the  hernia,  extravasation  of  stercoraceous 
matter,  and  diffused  peritonitis.  Nor  is  this 
case  an  isolated  example  of  culpable  negli- 
gence. Instances  already  recorded  in  books, 
and  abundantly  exemplified  by  reports  in  the 
weekly  medical  journals,  abound  in  the  me- 
tropolitan and  provincial  hospitals.  Such 
misfortunes — for  we  deem  it  to  be  a  misfor- 
tune that  hospital  surgeons  have  to  treat 
cases  of  this  kind — would  never  occur  if  the 
medical  attendant  could  but  be  made  to  feel 
that  his  patient  lies  within  the  jaws  of  death 
until  the  intestine  is  returned  into  the  peri- 
toneal cavity. 


should  be  done  in  this  manner.  The  body 
of  the  sac  is  nipped  up  between  the  finger 
and  thumb,  and  with  exceedingly  great 
care,  to  avoid  at  the  same  time  including 
the  walls  of  the  bowel.  An  opening  suf- 
ficiently large  to  admit-a  grooved  director 
is  next  made  with  a  scalpel,  the  sharp 
edge  of  which  must  not  be  directed 
towards  the  contents  of  the  sac,  but  late- 
rally. The  side  of  the  blade  should  be 
placed  nearly  flat  on  the  tumor.  By 
this  management  of  the  instrument,  all 
risk  of  injuring  the  intestine  is  removed. 
A  grooved  director  having  been  passed 
through  the  opening  and  firmly  held 
against  the  inside  of  the  sac,  rather  in- 
deed stretching  its  tissues  over  it,  they 
are  freely  divided,  upwards  and  down- 
wards, or  towards  its  orifice  and  fundus. 

Usually  the  escape  of  more  or  less  serum 
is  a  sufficient  indication  that  the  hernial 
sac  has  been  opened.  But  the  operator 
should  not  be  thrown  off  his  guard  by 
an  absence  of  serum,  when  the  sac  has 
been  cut,  any  more  than  by  seeing  a  flow 
of  fluid  when  it  has  not  been  even 
reached.  The  latter  somewhat  rare  oc- 
currence is  due  to  the  development  of  a 
cyst  upon  the  hernial  tumor,  and  is  at 
once  explained  by  passing  the  finger  into 
a  circumscribed  cavity.  For  the  variable 
conditions  of  the  serum,  see  page  687. 

When  an  enterocele  is  under  treatment, 
the  intestine  is  brought  into  view  as  soon 
as  the  sac  is  opened  ;  but  in  an  entero- 
epiplocele  it  often  happens  that  the  omen- 
tum only  is  exposed.  The  surgeon  then 
carefully  raises  this  structure,  for  the 
bowel  lies  underneath  it  in  the  majority 
of  cases.  It  is  wholly  enveloped  by  it  in 
some  instances,  when  that  arrangement 
termed  an  omental  sac  exists.  In  this 
case  the  omentum  requires  to  be  carefully 
unravelled.  We  employ  the  last  word  in 
order  to  insure  the  use  of  much  care  and 
caution  in  the  division  of  its  tissues.1 

The  condition  of  the  bowel  should  he 
now  carefully  ascertained,  for  b}T  the  mor- 
bid state  of  its  tissues  the  surgeon  deter- 
mines upon  the  propriety  of  placing  it 
within  the  peritoneal  cavity,  or  allowing 
it  to  remain  outside  of  the  abdomen" 
Simple  adhesions  of  the  bowel  to  the  body 
of  the  sac  may  be  gently  broken  down  ; 
but  the  greatest  caution  is  required  in 
this  treatment  of  the  hernia  where  it  lies 
within  the  orifice  of  the  sac,  as  by  rough 
manipulation  its  tissues  may  be  torn, 
when  extravasation  of  the  contents  of  the 
tube  into  the  peritoneal  cavity  will  take 

1  A  very  interesting  paper  on  these  "omen- 
tal sacs,"  written  by  Mr.  Prescott  Hewett,  is 
published  in  the  Med.-Chir.  Trans.,  1844, 
vol.  xxvii.,  p.  282 ;  and  another,  on  a  case  of 
scrotal  hernia,  with  compound  omental  sac, 
in  Path.  Trans.,  vol.  iii.,  p.  98. 
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place.  If  the  bowel  is  ruptured,  it  must 
be  confined  to  the  edges  of  the  wound  by 
sutures. 

To  reach  the  impediment  to  the  reduc- 
tion of  the  hernia,  the  point  of  the  index 
finger  is  now  directed  upon  the  anterior 
surface  of  the  mesentery,  towards  the 
mouth  of  the  sac.  Should  the  end  of  the 
linger  pass  freely  through  the  ventral  ori- 
fice of  the  sac  into  the  peritoneal  cavity, 
when  introduced  with  great  gentleness, 
an  attempt  may  be  made  to  reduce  the 
hernia  without  cutting  this  part  of  the 
sac.  In  the  manipulation  of*  the  bowel 
great  delicacy  is  required.  The  surgeon 
gently  presses  the  distended  coil,  and  if 
its  fluid  or  gaseous  contents  escape  into 
the  continuity  of  the  canal,  it  soon  be- 
comes flaccid.  This  condition  may  be 
regarded  as  an  indication  that  the  protru- 
sion is  reducible  without  cutting  the  ori- 
fice of  the  sac.  On  the  contrary,  if  after 
delicate  and  continued  digital  pressure 
the  knuckle  of  intestine  continues  to  be 
tense,  elastic,  and  round,  the  surgeon  de- 
cides to  enlarge  the  mouth  of  the  sac  by 
cutting  it.  Operators  with  little  expe- 
rience would  do  well  to  make  use  of  a 
grooved  director.  This  instrument  is 
carefully  passed  upon  the  anterior  surface 
of  the  hernia,  its  direction  being  guided 
by  the  index  finger  of  the  left  hand.  It 
should  be  introduced  into  the  abdomen 
sufficiently  deep  to  be  entirely  clear  of  the 
constriction  formed  by  the  tissues  around 
the  protrusion,  but  not  further.  Careful 
examination  is  necessary  at  this  step,  to 
ascertain  that  the  bowel  does  not  overlap 
the  borders  of  the  director,  nor  lie  be- 
tween it  and  the  anterior  region  of  the 
neck  and  orifice  of  the  sac.  To  avoid  all 
risk  of  injury  to  the  bowel,  when  that 
viscus  is  quite  clear  of  the  groove  in  the 
director,  the  instrument  should  be  firmly 
pressed  against  the  tissues  which  are 
about  to  be  cut.  A  bistoury,  specially 
constructed  for  this  operation,  is  gently 
glided  along  the  groove  on  the  director, 
and  a  slight  resistance  is  usually  encoun- 
tered as  it  passes  through  the  constric- 
tion, which,  however,  yields  as  the  cut- 
ting edge  reaches,  and  in  its  passage 
divides,  those  tissues  which  cause  the  im- 
pediment to  the  reduction  of  the  hernia. 

When  those  tissues  are  firm  and  rigid, 
a  sound  is  produced,  or  a  peculiar  sensa- 
tion is  felt,  on  dividing  them,  resembling 
the  cutting  of  thick  leather.  The  ope- 
rator now  employs  the  index  finger  to  ex- 
amine the  opening  he  has  made.  If  it 
feels  sufficiently  large  to  admit  the  pas- 
sage of  the  hernia,  he  next  attempts  its 
reduction  ;  if  it  prove  still  too  contracted, 
the  bistoury  may  be  passed  along  the 
finger  and  the  incision  increased.  The 
impediment  to  the  reduction  of  the  hernia 


being  thus  entirely  removed,  its  replace- 
ment within  the  abdominal  cavity  is  easily 
effected. 

The  following,  then,  are  the  principles 
upon  which  every  step  of  the  operation 
must  be  based  :  minute  anatomical  knowl- 
edge ;  the  exercise  of  deliberate  consid- 
eration and  judgment ;  the  recollection  of 
the  necessity  for  practical  care,  and  for 
delicacy  of  manipulation,  and  of  the  im- 
portance of  interfering  as  little  as  possible 
with  the  surrounding  structures.  Just  so 
much  must  be  accomplished  as  is  abso- 
lutely needed,  and  no  more. 

But  we  must  revert  to  a  few  subjects 
merely  alluded  to  in  the  preceding  de- 
scription of  the  operation. 

Of  opening  the  hernial  sac. — "When  the 
anatomical  relations  of  the  hernial  sac 
were  carefully  examined,  it  was  discov- 
ered that  the  impediment  to  the  reduction 
of  the  hernia  was  not  in  all  instances 
caused  by  the  narrow  passage  of  the  ven- 
tral orifice  of  the  sac  alone.  Careful  dis- 
sections showed  that  those  structures 
which  lie  in  close  connection  with  the 
outside  of  its  mouth  and  neck  offered 
considerable  obstruction  to  the  retrograde 
passage  of  the  hernia  through  those  parts 
of  the  sac. 

For  the  last  hundred  years  surgeons 
of  eminence  have  applied  these  anatomi- 
cal facts  to  treatment,  and  many  distin- 
guished operators  have  dwelt  upon  the 
advantages  to  be  derived  from  replacing 
the  hernia  in  the  abdomen  without  cut- 
ting open  the  peritoneal  sac.  On  the 
grounds  above  alluded  to,  they  have  de- 
vised that  mode  of  performing  the  opera- 
tion for  a  strangulated  enterocele  called 
"  the  division  of  the  stricture  without 
opening  the  sac,"  or  "external  to  the 
hernial  sac." 

The  advocates  of  the  operation  believe 
its  most  favorable  points  to  be  as  follows  : 
the  peritoneal  cavity  is  not  opened ;  the 
peritoneum  at  the  mouth  of  the  sac  is  not 
cut ;  the  diseased  intestine  is  not  exposed 
to  the  influence  of  the  atmospheric  air, 
nor  to  the  direct  contact  of  the  fingers  of 
the  operator ;  nor  is  the  risk  of  hemor- 
rhage into  the  peritoneal  cavity  so  great, 
should  a  large  vessel  be  accidentally  cut. 
They  consider,  then,  that  the  operation 
itself  is  not  attended  with  the  same 
amount  of  danger  as  when  the  peritoneal 
cavity  is  opened,  its  parietal  reflection 
cut,  and  the  inflamed  bowel  exposed. 

The  simplicity  of  the  proceeding  com- 
mends the  operation  highly ;  for  the 
wound  inflicted  is  very  little  more  than 
an  incision  through  the  integuments,  and 
its  advantages  must  have  seemed  para- 
mount at  a  time  when  the  dangers  of  the 
operation  were  exaggerated,  and  it  was 
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assumed  that  patients  with  strangulated 
hernia  died  from  the  effects  of  the  opera- 
tion itself. 

Bearing  in  mind,  however,  that  death 
occurs  from  the  constitutional  and  local 
effects  of  long-continued  strangulation  of 
the  bowel  and  its  injury  by  forcible  taxis, 
and  because  the  bowel  is  not  liberated  by 
the  operation  early  enough,  the  advan- 
tages of  any  particular  mode  of  operating, 
especially  of  this  one,  are  perhaps  not  quite 
so  great  as  at  one  period  many  surgeons 
were  inclined  to  admit.  The  method 
of  performing  the  operation  is  quite  a 
secondary  consideration,  in  comparison 
with  the  importance  of  the  early  libera- 
tion of  the  bowel. 

The  opponents  of  this  operation  enforce 
their  objections  with  the  doctrine  that, 
when  the  necessity  arises  for  any  cutting 
operation  at  all,  the  fact  alone  is  sufficient 
to  demand  an  incision  into  the  hernial 
sac,  in  order  to  ascertain  the  cause  of  the 
impediment  to  the  reduction  of  the  her- 
nia ;  and  that  an  operation  for  the  libera- 
tion of  a  strangulated  bowel  is  not  com- 
plete until  that  viscus  has  been  carefully 
examined.  They  also  regard  the  risk  to 
be  great  of  reducing  the  hernia,  still 
strangulated  by  adhesions,  omentum,  or 
even  by  the  orifice  of  the  hernial  sac  itself. 

Next,  pointing  to  statistical  facts,  and 
comparing  the  results  of  the  two  opera- 
tions as  performed  in  different  metropoli- 
tan hospitals,— in  those  where  the  prefer- 
ence is  given  to  opening  the  sac  in  all 
cases,  and  in  those  in  which  the  opposite 
plan  is  pursued, — they  maintain  that  the 
greatest  success  is  obtained  at  those  insti- 
tutions where  the  sac  is  incised  as  a  rule. 

It  is,  however,  quite  clear  that  we  are 
unable  to  collect  any  facts  upon  which  to 
institute  a  safe  comparison.  Conclusions 
as  to  the  success  of  the  one  practice  or 
the  other,  based  upon  the  results  of  the 
cases  under  treatment,  in  the  hospitals, 
are  really  worthless,  because  the  incidents 
in  any  two  cases  of  hernia  are  never  pre- 
cisely alike,  and  accuracy  as  to  details, 
which  is  absolutely  required  to  arrive  at 
the  truth,  cannot  be  obtained. 

We  believe  the  dictum  to  be  equally 
erroneous,  when  one  surgeon  says  that  in 
every  case  the  sac  must  be  opened,  and 
another  directs  that  it  must  not,  except 
by  compulsion.  The  proper  practice  con- 
sists in  making  a  judicious  selection  of  the 
cases  :  viz.,  those  in  which  the  operator 
opens  the  sac  upon  a  fixed  principle ; 
those  in  which  he  does  not,  because,  ac- 
cording to  his  judgment  and  experience, 
there  is  no  necessity  to  do  it. 

In  many  of  the  metropolitan  hospitals 
the  operation  external  to  the  sac  is  per- 
formed in  suitable  cases,  upon  conviction 
of  its  advantages  ;  and  although  we  dare 
not  venture  to  say  that  some  of  the  fatal 


cases  which  have  occurred  after  opening 
the  sac  might  have  terminated  differently 
had  it  not  been  incised,  we  do  not  hesitate 
to  affirm,  that  the  untoward  circumstances 
stated  as  likely  to  happen,  when  the  sac 
is  not  opened,  have  not  occurred. 

Doubtless  every  hospital  surgeon,  to 
whom  the  opportunity  occurs  of  fre- 
quently operating  on  cases  of  strangu- 
lated hernia,  will  be  guided  by  his  own 
judgment  as 'to  the  propriety  of  opening 
the  hernial  sac  in  every  case,  or  of  leav- 
ing it  intact  in  selected  cases.  But  if  we 
may  be  permitted  to  enunciate  the  princi- 
ple upon  which  inexperienced  surgeons 
may  act  with  safety,  it  would  be  this. 
In  all  those  cases  in  which  the  surgeon 
would  deem  it  safe  to  return  the  hernia 
by  the  taxis,  if  it  were  practicable,  he 
may  do  the  same  thing  after  he  has  re- 
moved the  impediment  to  the  reduction 
of  the  hernia,  by  cutting  those  tissues 
lying  outside  the  sac  which  are  the  cause 
of  that  impediment.  But  in  those  cases 
in  which  the  symptoms  are  suggestive  of 
an  aggravated  morbid  condition  of  the 
bowel,  and  on  account  of  which  it  would 
be  improper,  nay  hazardous,  to  attempt 
to  reduce  it  by  the  taxis — in  those  the 
sac  must  be  opened. 

In  making  a  suitable  selection  of  the 
cases  for  the  first  plan,  great  discrimina- 
tion is  therefore  required.  We  regard 
those  cases  to  be  favorable  for  the  opera- 
tion in  which  the  symptoms  of  strangula- 
tion have  existed  but  a  few  hours,  and 
when  they  have  not  been  very  severe ; 
when  the  vomiting  is  not  stercoraceous, 
nor  the  patient  very  prostrate  ;  when  the 
tumor  is  a  simple  enterocele,  and  when  it 
has  escaped  forcible  attempts  at  reduction. 
Of  course  no  cutting  operation  of  any  kind 
will  be  attempted  until  after  the  failure  of 
well-applied  taxis  to  reduce  the  hernia. 

On  the  contrary,  the  indications  for  in- 
cising the  sac  are :  a  long  continuance  of 
the  strangulation  of  the  hernia  ;  inability 
to  empty  the  sac  completely ;  the  per- 
sistence of  stercoraceous  vomiting ;  the 
prostration  of  the  patient ;  the  compound 
conformation  of  the  tumor  (it  being  an 
entero-epiplocele) ;  and  after  repeated, 
protracted,  or  forcible  taxis  has  been  used. 

Guided  by  these  facts,  the  number  of 
cases  in  which  the  operation  of  division  of 
the  impediment  to  reduction  of  the  hernia 
external  to  the  sac  may  be  regarded  as 
preferable  to  any  other,  becomes  very 
limited.  But  we  cannot  refrain  from  ex- 
pressing our  conviction,  founded  upon  the 
results  obtained  in  those  cases  in  which 
this  operation  has  been  carried  out,  that 
it  is  easy  of  performance,  free  from  the 
risks  attributed  to  it,  unaccompanied  by 
some  of  those  accidents  which  occasion- 
ally occur  when  the  sac  is  opened,  and 
most  favorable  to  the  rapid  recovery  of 
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the  patient.  It  must,  however,  be  remem- 
bered that  these  are  select  cases,  and  be- 
long to  a  class  most  favorable  for  recovery  ; 
and  we  cannot  deny  but  that  they  would 
probably  be  successful,  even  should  the 
peritoneal  sac  be  cut  open. 

Nevertheless,  the  inquiry  suggests  itself, 
If  the  hernia  can  be  reduced  with  safety 
without  opening  the  peritoneal  cavity, 
why  should  it  not  be  ? 

Of  the  instruments  required  to  perform  the 
operation. — They  are  as  follows  : — 

1.  An  ordinary  scalpel,  with  a  single 
cutting  edge. 

2.  Forceps. 

3.  A  grooved  straight  director. 


4.  A  grooved  director,  specially  adapted 
for  insertion  beneath  the  tissues  forming 
the  impediment  to  the  reduction  of  the 
hernia. 

5.  A  bistoury  of  peculiar  construction, 
with  which  to  cut  those  tissues. 

(3.  Retractors. 

The  director  (4)  and  the  bistoury  (5)  are 
the  only  instruments  retpairing  special 
notice. 

The  director  has  been  constructed  after 
a  great  variety  of  forms — straight  and 
curved ;  long  and  short ;  narrow  and 
wide ;  with  wings  or  lateral  projections 
to  protect  the  bowel  from  the  knife  ;  with 
and  without  a  handle  affixed  ;  with  a 
probe-pointed    end    or    beak,    with    the 


[Fig.  416. 


Hernia-director. 

Fig.  417. 


Levis's  hernia-director. 
Fig.  418. 


Cooper's  hernia  knife.] 


groove  terminated,  near  the  end,  by  a 
stop,  or  without  such  a  stop.  That  form 
of  the  instrument  invented  by  the  late  Mr. 
Aston  Key  has  been  employed  under  our 
observation  many  years  with  advantage  ; 
and  we  are  able,  therefore,  to  recommend 
its  use.  It  is  usually  known  as  Key's 
hernia-director.1 

The  bistoury  used  to  divide  the  tissues 
which  constitute  the  impediment  to  the' 
reduction  of  the  hernia,  wherever  they 
may  be  situated,  has  been  made  in  a  great 
variety  of  shapes,  lengths,  and  breadths, 
and  usually  with  some  contrivance,  mova- 
ble or  fixed,  to  prevent  its  end  and  cutting 
edge  injuring  the  intestine.  It  being  im- 
possible to  describe  every  variety  of  the 
instrument,  perhaps  it  will  suffice  to  state 
the  characteristics  of  a  good  one  for  safely 
performing  this  important  part  of  the 
operation.     It  is  desirable  to  have   two 


1  A  drawing  representing  this  instrument 
may  be  seen  in  Mr.  Key's  Memoir  on  the  Ad- 
vantages and  Practicability  of  dividing  the 
Stricture  in  Strangulated  Hernia  on  the  oat- 
side  of  the  Sac,  8vo,  London,  1833  ;  Draw- 
ing 1. 


bistouries  at  hand  ;  one  straight,  the  other 
curved.  When  the  ventral  orifice  of  the 
sac  is  deeply  seated,  the  latter  will  be 
found  very  useful.  In  other  particulars 
the  two  instruments  resemble  each  other. 
The  metallic  part  extends  about  3£  inches 
beyond  the  handle.  Its  sides  are  f  of  an 
inch  broad  where  it  unites  with  the  han- 
dle, and  they  gradually  taper  towai'ds  the 
end,  where  the  breadth  is  §•  of  an  inch. 
The  blade  terminates  in  a  button  or  blunt 
end.  At  the  terminal  f  of  an  inch,  the 
sides  of  the  metal  are  bevelled  off,  and 
one  edge  is  made  to  cut.  This  sharp  edge 
should  be  slightly  concave.  All  the  other 
edges  and  surfaces  of  the  metallic  shaft 
are  carefully  rounded  off  and  polished. 
Sir  A.  Cooper's  hernia-knife  has  a  cutting 
edge  I  or  f  of  an  inch  long,  beyond  which 
extends  a  blunt  terminal  portion  §  of  an 
inch  long.  The  objection  we  entertain  to 
this  knife  relates  to  this  long  blunt  beak, 
which  must  be  passed  into  the  abdomen 
before  the  cutting  edge  reaches  the  tissues 
which  recpjire  division. 

When  the  index  finger,  of  either  hand 
most  convenient  to  the  operator,  is  em- 
ployed as  a  director,  its  point  is  passed 
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to  the  orifice  of  the  sac,  outside  or  in- 
side ;  the  bistoury  is  passed  upon  the 
anterior  surface  of  its  first  phalanx,  and 
tne  side  of  the  instrument  being  pressed 
against  it,  lies  in  a  depression  on  its  soft 
parts.  Thus  the  sharp  edge  of  the  knife 
is  prevented  from  injuring  the  bowel. 
The  end  is  then  dextrously  insinuated 
beneath  the  tissues  to  be  cut ;  and  as  they 
slowly  yield  before  it,  the  finger  follows 
the  direction  of  the  knife,  and  the  opera- 
tor judges  of  the  size  of  the  opening  he  is 
making  by  the  facility  with  which  his 
finger  passes  into  the  abdomen. 

When  a  metallic  director  is  used,  the 
bistoury  is  gently  carried  along  the 
groove  of  the  instrument. 

Of  the  treatment  of  the  strangulated  intes- 
tine.— The  primary  object  of  every  sur- 
geon who  has  a  case  of  strangulated 
enterocele  under  his  charge,  should  be 
the  return  of  the  intestine  into  the  ab- 
dominal cavity  as  quickly  as  possible. 
With  this  object  in  view,  "  the  operation," 
as  it  is  termed,  is  undertaken  after  the 
failure  of  all  other  means. 

But  there  are  certain  morbid  states  of 
the  bowel  which  preclude  the  operator 
from  doing  this,  after  the  liberation  of 
the  viscus  from  the  constriction  to  which 
it  was  subject.  The  morbid  conditions 
having  been  already  described  (p.  084), 
we  need  only  briefly  refer  to  them  here, 
in  order  to  direct  their  treatment. 

Commencing,  then,  with  the  worst  con- 
dition, in  which  the  entire  knuckle  of  the 
intestine  in  the  sac  is  dead,  mortified,  or 
sphacelated.  Before  the  operation,  adhe- 
sions will  have  formed  between  the  coils 
of  bowel  in  the  abdomen,  as  well  as  be- 
tween them  and  the  parietal  peritoneum 
in  the  vicinity  of  the  margins  of  the 
mouth  of  the  sac.  It  would  be  very  in- 
judicious interference  with  the  processes 
of  nature  to  break  down  these  adhesions. 
They  are  the  result  of  peritonitis  ;  and 
this  form  might  be  termed  protective, 
for  its  effects,  especially  the  adhesions, 
may  possibly  prevent  the  extension  of  the 
peritonitis,  and  the  mischief  which  would 
certainly  accrue  if  the  contents  of  the 
alimentary  canal  escaped  into  the  peri- 
toneum. 

It  is  sometimes  difficult  to  find  the  end 
of  the  upper  portion  of  the  alimentary 
tube,  from  which  the  stercoraceous  matter 
escapes ;  meddling  with  the  processes  of 
nature  is  not  desirable,  and  therefore, 
unless  the  perforated  viscus  is  easily 
reached,  it  is  better  to  leave  the  parts  as 
they  are,  exposed.  The  edges  of  the 
wound  should  be  left  free  and  open,  in 
order  to  allow  a  ready  escape  for  the  con- 
tents of  the  bowel.  In  this  manner  an 
artificial  anus  is  established.  (See  fig. 
414.)     Should  the  open  end  of  the  gut  be 


accessible,  one,  two,  or  more  sutures  may 
be  inserted  through  all  the  structures  con- 
stituting its  walls,  and  they  may  be  thus 
fastened  to  the  integuments. 

If  there  be  a  small  perforation  in  any 
part  of  the  herniated  viscus,  the  result  of 
disease,  there  are  generally  adhesions 
within  the  abdomen,  which  prevent  the 
extravasation  of  its  contents  into  that 
cavity.  AVhen,  therefore,  the  opening 
does  not  involve  the  whole  calibre  of  the 
canal,  the  herniated  viscus  may  be  placed 
just  within  the  abdomen  •,  for  sometimes 
the  aperture  will  entirely  close,  even  after 
stercoraceous  matter  has  freely  flowed 
through  it  for  several  days.  Even  a  liga- 
ture may  be  tied  around  a  small  hole  in 
the  intestine  with  the  best  results.  This 
treatment  was  successful  in  a  case  re- 
ported by  Dr.  P.  H.  Watson,  of  Edin- 
burgh.1    (See  tig.  413.) 

Should  the  intestine  be  accidentally 
wounded,  the  cut  edges  may  be  carefully 
drawn  together  by  using  the  glover's  su- 
ture, andreturned  lust  inside  the  mouth 
of  the  sac. 

When  the  tissues  of  the  herniated 
bowel  are  not  perforated,  but  appear  to  be 
in  such  a  morbid  condition  as  to  induce  the 
operator  to  fear  that  their  restoration  to 
a  healthy  state  is  improbable,  although 
just  possible,  the  hernia  may  be  returned 
if  the  adhesions  at  the  neck  of  the  sac  are 
not  strong.  The  late  Mr.  Aston  Key  ad- 
vocated this  plan  of  treatment.  He  did 
this  upon  the  principle  that  the  abdominal 
cavity  was  the  place  in  which  the  injured 
bowel  was  more  likely  to  be  repaired 
than  in  any  other.  "The  danger  of  ab- 
dominal extravasation  will  not  be  ir- 
creased  by  replacing  the  injured  bowel  at 
the  neck  of  the  sac';  for,  should  sloughing 
of  its  coats  ensue,  the  slough  may  be 
walled-in  by  adhesion  of  the  surround- 
ing peritoneum,  and  fecal  extravasation 
be  prevented."2  When  adhesions  prevent 
this  treatment  it  is  better  to  divide  the 
orifice  of  the  sac  slightly,  and  to  leave  the 
bowel  in  the  sac.  "Under  such  unfavor- 
able circumstances,  patients  occasionally 
recover  without  a  fecal  fistula.  An  in- 
teresting case  of  this  kind  is  published 
by  Dr.  Watson,  in  the  Edinburgh  Medical 
Journal,  March,  1870. 

In  some  cases  the  operator  encounters 
great  difficulty  in  reducing  the  hernia, 
even  after  the  mouth  of  the  sac  has  been 
freely  enlarged.  This  depends  upon  the 
following  causes  : — 

1.  Its  bulk.— The  hernia  sometimes  con- 
sists of  a  very  large  quantity  of  intestine, 
which  is  distended  with  flatus;  and  al- 
though a  portion  is  reducible,  the  reduc- 


»  Edinb.  Med.  Journ.,  July,  1869. 
2  Guy's   Hospital  Reports,   1842,  vol.  vii., 
p.  264. 
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tioa  of  the  entire  mass  is  impracticable. 
After  the  failure  of  these  attempts,  a  plan 
may  be  pursued  which  was  adopted  by 
Mr.  Tatum  with  complete  success.1 

The  bowel  may  be  punctured,  and  the 
flatus  allowed  to  escape.  Mr.  Tatum 
used  a  grooved  needle  for  the  purpose  ; 
we  would  suggest  the  employment  of  the 
filiform  trocar  and  eanula.  This  instru- 
ment may  be  obliquely  inserted  through 
the  tissues  of  the  bowel,  thus  forming  a 
valvular  wound. 

2.  Adhesions. — These  may  be  recent  or 
chronic.  The  latter  are  often  formed  long 
antecedent  to  the  conditions  for  which 
the  operation  was  undertaken.  In  the 
recent  state  the  adherent  surfaces  are 
usually  easily  separated,  whether  they 
unite  the  coils  of  the  bowel  to  one  another, 
to  the  sac,  or  to  the  omentum.  When 
this  morbid  condition  happens  to  the  vis- 
cus  in  the  body  of  the  sac,  there  is  not 
much  risk  of  the  interference  making  mis- 
chief;  but  when  the  bowel  is  adherent  to 
the  mouth  of  the  sac,  the  condition  usu- 
ally indicates  an  advanced  morbid  state 
of  the  viscus.  It  is  an  indication  that 
nature  has  made  preparations  to  prevent 
extravasation  into  the  peritoneal  cavity, 
in  the  event  of  the  bowel  bursting  from 
the  distension  caused  by  accumulations  in 
that  part  of  the  digestive  tube  above  the 
hernia.  Meddling  with  such  adhesions  is 
attended  with  great  risk  of  tearing  the 
bowel.  The  safest  procedure  is  to  reduce 
the  protrusion,  if  possible,  after  having 
enlarged  the  mouth  of  the  sac  ;  but  even 
allowing  it  to  remain  in  the  sac,  relieved 
from  constriction,  would  be  preferable  to 
lacerating  the  bowel  in  the  attempt  to 
separate  the  adhesions,  and  so  establish- 
ing an  artificial  anus.  Recent  adhesions 
to  other  structures  may  be  separated  with 
ease.  Flakes  of  adherent  lymph  had  bet- 
ter be  left  where  found.  By  detaching 
them,  the  coats  of  the  bowel  may  be  torn  ; 
and  they  frequently  overlie  small  sloughs. 

Enteroceles  of  long  standing  sometimes 
become  permanently  united  to  a  part  of 
the  sac,  although  very  rarely.  In  such 
cases  the  orifice  of  the  sac  is  usually 
large,  and  the  chance  of  the  bowel  becom- 
ing strangulated  proportionally  remote. 
The  peristaltic  action  of  the  canal  pro- 
ceeds as  usual  in  the  hernia,  with  occa- 
sional inconvenience  arising  from  accu- 
mulations therein  causing  obstruction. 
Should  an  operation  be  required,  one  of 
two  proceedings  may  be  adopted  :  either 
the  orifice  of  the  sac  may  be  enlarged, 
and  the  intestine  left  in  the  sac  ;  or  the 
adhesions  of  the  viscera  may  be  destroyed, 
and  the  bowel  returned.  The  choice  be- 
tween these  two  plans  might  be  decided 

1  See  Injuries  of  the  Abdomen,  Vol.  I.,  p. 
905. 


by  the  condition  of  the  viscus  and  the  ex- 
tent of  the  adhesions.1 

3.  The  depth  andinaccessibilily  of  the  mouth 
of  the  sac. — That  part  of  the  sac  which  lies 
in  close  relation  with  the  general  peri- 
toneal cavity  is  sometimes  so  deeply 
seated,  that  considerable  embarrassment 
arises  not  only  in  making  its  orifice  larger, 
but  in  returning  the  hernia  into  the  peri- 
toneal cavity  when  that  has  been  done. 
By  employing  an  assistant,  who  carefully 
holds  the  opened  hernial  sac  by  its  cut 
edges,  to  draw  it  forwards  and  outwards, 
or  from  the  abdomen,  its  mouth  is  more 
fixed  and  slightly  stretched.  This  ma- 
noeuvre greatly  facilitates  the  reduction  of 
the  protrusion. 

Treatment  of  the  omentum.  —  Omental 
protrusions  or  epiploceles  rarely  require 
the  removal  of  the  impediment  to  their 
reduction  by  a  cutting  operation.  But 
after  the  return  of  the  intestine,  in  cases 
of  entero-epiplocele,  it  often  becomes  a 
question,what  is  to  be  done  with  the  omen- 
tum. 

The  treatment  is  as  follows  :  it  may  be 
reduced  ;  it  may  be  left  in  the  sac  ;  it 
may  be  cut  off;  or  a  ligature  may  be  tied 
around  it. 

The  first  proceeding  would  be  generally 
chosen  when  practicable.  In  some  in- 
stances, however,  the  great  bulk  of  omen- 
tum, or  its  diseased  condition,  necessitates 
a  choice  between  either  leaving  it  in  the 
sac  or  removing  it. 

There  are  some  disadvantages  in  leav- 
ing the  omentum  in  the  sac :  the  fat  be- 
comes inflamed  ;  it  suppurates,  and  some- 
times sloughs  ;  the  healing  of  the  wound 
is  consequently  delayed,  and  the  after- 
treatment  of  the  case  thereby  protracted. 
Usually,  however,  the  omentum  shrinks 
up  and  contracts,  and  eventually  the 
wound  heals,  but  with  more  or  less  of  a 
tumor  at  the  abdominal  aperture.  This 
swelling  may  interfere  with  the  successful 
application  of  the  pad  of  a  truss.  Some 
surgeons,  however,  believe  the  remains  of 
the  omentum  to  be  useful  in  blocking  up 
or  plugging  the  ventral  aperture. 

The  removal  of  either  the  whole  or  a 
part  of  the  protruding  omentum  may  be 
effected  by  cutting  it  away  at  once,  or  by 
applying  a  ligature  around  it  near  the 
orifice  of  the  sac,  and  leaving  the  portion 
below  the  ligature  still  attached,  or  cut- 
ting it  off.  Besides,  there  is  the  alterna- 
tive of  leaving  the  truncated  end  of 
omentum  in  the  sac,  or  of  replacing  it  in 
the  abdomen.  By  the  exercise  of  due 
care,  omental  adhesions  to  the  sac  may  be 

1  Relating  to  these  eases,  the  reader  may 
consult  A  Treatise  on  Obstructed  and  In- 
flamed Hernia,  by  Henry  Stephens. 
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safely  separated,  whether  recent  or 
chronic. 

If  the  omentum  he  cvit  off,  there  is  great 
risk  of  bleeding  from  its  cut  vessels  when 
it  is  replaced  in  the  peritoneal  cavity. 
Even  after  every  precaution  had  been 
taken  to  secure  the  bloodvessels,  cases  in 
which  omentum  has  been  excised  have 
proved  fatal  from  internal  hemorrhage 
alone. 

It  has  been  assumed  by  some  writers  to 
be  injudicious  to  tie  a  ligature  around  the 
omentum,  on  account  of  the  untoward 
results  which  may  ensue.  But  the  reader 
should  refer  to  Vol.  I.,  p.  904,  where  he 
will  find  the  good  results  of  this  plan  of 
treatment  related  by  Mr.  Pollock,  as  well 
as  the  mode  of  applying  the  ligature. 

By  the  kindness  of  the  editor,  Mr. 
Holmes,  we  are  able  to  give  the  result  of 
the  practice  of  removing  diseased  or  super- 
fluous omentum,  after  ligature,  as  per- 
formed at  St.  George's  Hospital.  Of 
twenty  cases  of  hernia  in  which  the  omen- 
tum was  securely  tied,  a  few  died  ;  but 
the  notes  of  the  after-death  examination 
of  them  show  the  cause  of  death  to  have 
been,  in  all  cases,  independent  of  the  liga- 
ture placed  around  the  omentum.  Of 
eleven  cases  in  which  the  omentum  was 
allowed  to  remain  in  the  sac,  many  re- 
covered, although  abscess  and  sloughing 
of  its  tissue  occurred  in  some  of  them. 

We  are  informed  that  in  no  single  in- 
stance has  any  untoward  symptom  been 
excited  by  the  ligature  of  the  omentum  ; 
and  that  the  truncated  portion  of  omen- 
tum filling  the  orifice  of  the  sac  plugs  it, 
and  produces  a  permanent  obstruction  to 
the  descent  of  a  hernia,  quite  as  com- 
pletely as  when  the  whole  mass  is  left. 
The  period  occupied  in  the  cicatrization 
of  the  wound,  seemed  also  to  be  shorter 
in  the  cases  in  which  the  omentum  was 
removed,  than  in  those  in  which  it  was  not. 

Coses  of  double  hernia. — In  patients  suf- 
fering with  a  protrusion  on  both  sides  of 
the  body,  or  in  different  regions,  it  is 
sometimes  difficult  to  ascertain  which  her- 
nia is  strangulated.  The  surgeon  must, 
of  course,  employ  every  means  to  arrive 
at  a  correct  diagnosis  before  commencing 
the  operation.  But  should  he  unfortu- 
nately have  arrived  at  an  erroneous  con- 
clusion, and  having  opened  the  sac  of  one 
hernia  find  no  impediment  to  its  reduc- 
tion, nor  indication  of  a  strangulation,  is 
he  justified  in  cutting  open  the  sac  of  the 
other  ?  Certainly.  And  as  a  precedent, 
we  may  refer  to  a  case  in  which  M. 
Dupuytren  performed  a  double  operation, 
and  saved  the  life  of  the  patient. 

A  man,  aged  forty,  was  the  subject  of 
double  inguinal  hernia.  A  surgeon  with 
much  difficulty  reduced  both  tumors.     Well- 


marked  symptoms  of  strangulated  bowel  ex- 
isted, although  there  was  no  tumor  at  either 
ring.  M.  Dupuytren  opened  the  right  in- 
guinal canal  first,  because  the  patient  com- 
plained of  most  pain  when  pressed  on  that 
side.  The  sac  was  empty.  He  next  opened 
the  left  inguinal  canal  and  found  a  hernial 
sac  containing  an  entero-epiplocele.  The 
orifice  of  the  sac  was  very  deep  ;  it  was  cut ; 
the  bowel  returned ;  and  the  patient  recov- 
ered.1 

Treatment  of  the  case  after  the  operation. 
— The  immediate  effect  of  the  reduction  of 
the  hernia  is  usually  the  cessation  of 
vomiting,  especially  if  the  bowel  had  not 
been  strangulated  a  very  long  time,  and 
neither  peritonitis  nor  hiccough  had 
existed  before  the  operation.  After  the 
employment  of  chloroform  [or  ether],  how- 
ever, the  sickness  and  nausea  induced  by 
the  anaesthetic  will  sometimes  continue, 
when  the  treatment  must  be  modified  ac- 
cordingly. 

Another  most  striking  result  of  the 
replacement  of  the  bowel  in  the  peritoneal 
cavity  is  the  rapid  relief  from  pain  across 
the  mesogastrium. 

It  is  manifest  that  no  single  plan  of 
treatment,  to  the  exclusion  of  every  other 
one,  can  be  urged  as  applicable  to  all 
cases  of  hernia,  after  the  liberation  of  the 
bowel.  As  the  disease  occurs  at  every 
age,  in  every  variety  of  constitution,  and 
under  individual  peculiarities  of  the  most 
diverse  kind,  so  strangulation  of  the  her- 
nia may  happen  with  the  idiosyncrasies 
and  opposite  conditions  of  youth  and 
senility,  strength  and  decrepitude,  health 
and  disease,  temperance  and  intemper- 
ance. It  must,  however,  be  carefully 
borne  in  mind,  when  treating  a  case  of 
this  kind,  that  we  have  to  deal  locally 
with  an  injured  intestine,  and  a  pene- 
trating wound  of  the  abdominal  cavity ; 
and  that  the  constitutional  powers  of  the 
patient  are  greatly  reduced  by  continual 
vomiting,  starvation,  suffering,  and  alarm. 

In  some  youthful,  robust  patients  the 
tendency  to  inflammatory  action  becomes, 
at  an  early  period,  strongly  developed, 
whilst,  on  the  contrary,  in  the  aged  and 
decrepit  little  disturbance  may  appear  de- 
manding interference. 

The  after-treatment  has  been  conducted 
upon  the  most  opposite  principles.  Sur- 
geons of  the  highest  eminence  may  be 
found  amongst  the  advocates  of  the  two 
methods,  which  may  be  briefly  stated  as 
follows : — 

In  one  class  are  those  who  administer 
purgative  medicines  almost  immediately 
after  the  operation,  and  persist  in  their 
continuance  "  until  the  canal  is  com- 
pletely unloaded."  Calomel,  extract  of 
colocynth,    sulphate    of    magnesia,   and 

1  Lemons  orales,  edit.  1832,  t.  i.,  p.  583. 
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castor-oil,  are  given  by  the  mouth,  or 
aperient  enemata  injected  into  the  rec- 
tum. 

Another  class,  relying  almost  entirely 
upon  the  restorative  powers  of  nature 
and  the  influence  which  repose  exerts 
on  the  reparation  of  injured  tissues,  de- 
pends upon  diet,  and,  when  required, 
opium. 

In  selecting  one  of  these  plans  of  treat- 
ment for  adoption,  we  give  the  preference 
to  the  last,  since  it  seems  to  be  most  suit- 
able to  the  majority  of  the  cases  occurring 
in  hospital  practice.  In  many  cases  we 
have  allowed  the  patient  to  recover  with- 
out giving  any  medicine  whatever  ;  great 
care,  however,  being  taken  that  a  mild 
and  farinaceous  diet,  with  milk,  be  only 
sparingly  taken. 

This  necessity  for  repose,  writes  Mr.  Key, 
in  an  injured  state  of  the  bowel  it  would  be 
well  to  bear  in  mind,  after  the  operation  for 
strangulated  hernia.  The  bowel  is  gorged  by 
the  strangulation,  bruised  by  the  taxis,  as  it 
is  too  often  practised,  or  inflamed  by  long  in- 
carceration in  the  sac.  An  intestine  in  such 
a  condition  cannot  but  be  injured  by  an  early 
administration  of  purgatives,  which  irritate 
and  inflame  the  bowel,  or  exhaust  what  little 
remains  of  vital  energy.  After  the  operation, 
some  time  for  repose  should  be  allowed  before 
the  bowel  is  called  into  action  ;  the  surgeon's 
anxiety  to  procure  stools  should  yield  to  the 
evident  necessity  for  time  being  allowed  for 
the  restoration  of  the  natural  powers  of  the 
injured  bowel."1 

Great  advantage  is  sometimes  derived 
from  the  effects  of  thirty  drops  of  the 
tincture  of  opium,  which  may  be  given 
with  a  little  brandy-and-water,  or  cam- 
phor mixture,  soon  after  the  operation. 

The  bowels  are  often  relieved  sponta- 
neously a  few  hours  after  the  reduction 
of  the  hernia  ;  but  when  they  are  obsti- 
nately inactive,  the  question  arises  of  the 
necessity  of  giving  aperient  medicines. 
We  have  embraced  abundant  opportuni- 
ties of  comparing  the  advantages  to  be 
gained  by  the  use  of  purgatives,  and  by 
abstaining  entirely  from  their  employ- 
ment. We  give  the  preference  to  the  lat- 
ter plan,  but  if  the  lower  bowel  becomes 
loaded,  and  any  discomfort  arises  from 
accumulations  therein,  an  enema  of  warm 
water,  or  gruel  with  common  salt  or  a  little 
castor-oil,  or  even  sweet-oil,  mixed  with 
it,  produces  the  desired  result.  Cases 
under  our  treatment  have  progressed  fa- 
vorably, and  even  the  wound  has  healed, 
before  the  bowels  have  been  relieved,  and 
not  the  slightest  trace  of  inconvenience 
occurred  from  the  constipation. 

When  there  is  much  tenderness  on  slight 
pressure  upon  the  abdomen,  in  the  neigh- 

1  Guy's  Hospital  Reports,  1842,  vol.  vii., 
p.  263. 


borhood  of  the  wound,  the  local  applica- 
tion of  leeches  is  of  great  service,  and  it 
may  be  repeated  as  often  as  required,  but 
in  relation  to  the  powers  and  condition  of 
the  patient. 

If  acute  peritonitis  be  developed,  the 
treatment  must  be  in  accordance  with  the 
ordinary  rules  for  the  treatment  of  that 
disease. 

Stimulants  are  often  required  soon  al- 
ter the  operation,  and  should  be  given  in 
small  quantities.  Indeed  it  is  a  rule  which 
requires  to  be  enforced,  that  all  aliment 
must  be  given  in  very  small  quantities, 
and  repeated  at  short  intervals. 

If  thirst  be  distressing,  pieces  of  ice 
placed  in  the  mouth  afford  great  com- 
fort. 

Treatment  of  the  wound.— The  struc- 
tures which  have  been  cut  and  disturbed 
by  the  cutting  operation  should  be  placed 
in  relation  to  each  other,  and  the  divided 
edges  of  the  integuments  brought  to- 
gether by  sutures.  The  number  required 
may  be  left  to  the  discretion  of  the  opera- 
tor, but  no  more  need  be  used  than  suffi- 
cient to  keep  the  upper  two-thirds  of  the 
wound  united.  For  it  is  always  advan- 
tageous to  leave  an  opening  at  the  lowest 
end  to  allow  of  the  escape  of  blood  and 
discharges.  A  piece  of  wetted  or  dry 
lint  may  be  laid  over  the  incision,  and  a 
pad  of  folded  lint  is  adjusted  over  it  with 
a  bandage  by  some  surgeons.  However, 
a  bandage  is  not  required  in  every  case, 
nor  is  it  on  any  account  essential. 

If,  during  the  subsequent  progress  of 
the  case,  the  connective  tissue  in  the 
wound,  the  omentum,  or  the  hernial  sac 
should  inflame,  the  appearance  of  the 
integument  soon  betokens  that  union  by 
adhesion  is  hopeless.  In  that  case  the 
lowermost  sutures,  or  all  of  them,  must 
be  removed,  and  the  treatment  to  be 
adopted  need  not  differ  from  that  com- 
monly employed  in  every  inflamed,  sup- 
purati ng,  or  sloughing  wound.  The  grand 
point  is  to  keep  a  channel  open  for  the 
free  escape  of  the  discharges. 

Tlie  prognosis  of  a  case  of  strangulated 
hernia. — Reflection  upon  the  facts  already 
described  will  enable  the  surgeon  to  form 
a  very  nearly  accurate  prognosis  of  a 
case  of  strangulated  hernia.  But  in 
order  to  concentrate  the  attention  of 
surgeons  upon  those  incidents  which 
more  especially  cause  a  fatal  termination, 
we  must  briefly  recapitulate  the  most 
important  morbid  conditions  which  call 
for  special  observation. 

1.  The  condition  of  the  tissues  of  the 
herniated  viscera,  and  especially  of  the 
intestine.  Their  morbid  state  is  too  fre- 
quently produced  by  violence  in  the  use 
of  the  taxis,  by  long-continued  coustric- 
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lion,  or  by  very  tight  strangulation  of  short 
duration.  In  such  cases,  then,  the  prog- 
nosis is  usually  unfavorable  on  account 
of  the  destruction  of  the  portion  of  the 
bowel  injured,  or  of  its  inability  to  repair 
the  damage  inflicted  upon  it. 

2.  The  morbid  state  of  the  peritoneum, 
visceral  and  parietal,  and  of  the  tissues  of 
that  portion  of  the  track  of  the  alimen- 
tary canal  between  the  stomach  and  the 
hernia.  The  existence  of  peritonitis  an- 
tecedent to  the  liberation  of  the  bowel 
cannot  be  regarded  in  any  other  light 
than  as  a  s}'mptom  of  grave  significance. 
Associated  with  it,  the  alimentary  canal 
above  the  hernia  is  usually  greatly  dis- 
tended, and  its  contractile  fibres  appear 
to  lose  their  function.  These  circum- 
stances add  to  the  unfavorable  prospects, 
and  lessen  the  chances  of  recovery  in  a 
very  marked  degree. 

3.  The  impaired  functions  of  the  ner- 
vous system.  Many  patients  sink  away 
in  the  stage  of  prostration  alone.  This 
state  of  the  nervous  system  is  induced  by 
long-continued  vomiting,  starvation,  pain, 
suffering,  exposure,  neglect,  journeying, 
purgative  medicines,  some  medicated  ene- 
niata,  the  hot  or  warm  bath  in  some  in- 
stances, and  other  measures  supposed  to 
facilitate  the  reduction  of  the  hernia  by 
the  taxis.  When  great  prostration,  there- 
fore, precedes  the  reduction  of  the  hernia, 
it  must  be  regarded  as  a  most  unfavorable 
indication. 

4.  Neither  should  we  overlook  the 
chronically  morbid  states  of  the  viscera 
of  the  thorax  and  abdomen,  irrespective 
of  the  hernia,  so  commonly  existing  in 
the  class  of  persons  admitted  into  our 
hospitals.  Over  the  influence  of  these 
conditions,  however,  we  can  exert  but 
little  control,  although  they  form  an  im- 
portant element  in  prognosticating  the 
issue  of  any  case. 

5.  All  these  conditions  are  also  influ- 
enced by  the  age  of  the  patient,  social 
habits,  general  cachexia,  and  individual 
idiosyncrasies — features  in  a  case  to  which 
due  attention  must  be  given. 

Now  the  lesson  that  we  learn  from  the 
study  of  those  morbid  states  which  bring 
about  a  fatal  termination  is  this  :  To 
return  the  herniated  viscus  into  the  abdo- 
men as  quickly  as  possible  ;  to  accomplish 
this  with  the  utmost  delicacy  of  manipu- 
lation consistent  with  the  requirements  of 
the  case  ;  to  distinguish  carefully  between 
those  cases  in  which  no  delay  is  admissible 
in  liberating  the  bowel  without  the  loss 
of  a  moment,  and  those  in  which  some 
means  are  justifiably  employed  to  assist 
the  taxis.  By  acting  thus  energetically 
upon  sound  principles ;  by  remaining  at 


the  bedside  of  the  patient,  or  at  least  not 
leaving  the  case  until  the  risk  of  danger 
is  averted  by  reducing  the  intestine,  the 
surgeon  may  hope  to  rescue  from  death  a 
very  large  majority  of  the  cases  of  stran- 
gulated hernia. 

The  high  mortality  arising  from  strangu- 
lated hernia  is  an  opprobrium  upon  the 
medical  art  which  cannot  be  removed  by 
any  amount  of  skill  or  dexterity  displayed 
by  the  operating  surgeon.  The  risk  of 
the  operation,  the  mode  of  its  perform- 
ance, and  the  subsequent  treatment  of  the 
case,  are  merely  secondary  considerations 
when  compared  with  the  treatment  to 
which  the  patient  is  subjected  before  the 
operator  is  called  upon  to  perform  his 
part.  All  matters  relating  to  the  opera- 
tion only  have,  perhaps,  reached  perfec- 
tion ;  but  it  would  really  appear,  from 
the  condition  in  which  patients  are  sent 
into  the  hospitals  to  be  operated  upon, 
that  the  greatest  amount  of  ignorance 
prevails  of  the  principles  upon  which  an 
irreducible  hernia  should  be  treated.1 


PART  II. 

Special  Kinds  of  Herxia. 

The  following  classfication  of  abdomi- 
nal ruptures  is  arranged  with  regard  to 
the  anatomical  divisions  of  the  abdomen 
in  which  they  appear  : — 


1  Twenty  patients  who  died  after  the  ope- 
ration had  been  performed  by  the  author  in 
Guy's  Hospital  survived  the  operation  as  fol- 
lows : — 

1  only  17  hours. 

5  survived  24  hours  and  less  than  48  hours. 
a  ii  72       " 

a  «  p6        u 

"  "  120       " 

»  "  168       " 

u  u  192       « 

3  survived  longer  periods,  but  with  artificial  anus. 

1  died  of  bronchitis. 

The  causes  of  death  were — 


4 

48 

1 

72 

1 

96 

3 

"       144 

1 

"       168 

Artificial  anus,  etc.,  ia  . 
Prostration  in 
Acute  peritonitis  in 
Perforation  of  bowel  in 
Bronchitis  and  cachexia  in   . 
Neglect  to  seek  surgical  aid  in 


There  can  be  little  doubt  that  the  lives  of  at 
least  two-thirds  of  these  patients  were  sacri- 
ficed by  the  delay  in  having  recourse  to  the 
operation  for  the  liberation  of  the  bowel ; 
which,  however,  was  performed  as  soon  as 
possible  after  admission. 
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I.   In  the  EPIGASTRIUM 


II.    In  the  MESOGASTRIUM 


III.    In  the  HYPOGASTRIU3I 


1.  Diaphragmatic. 

2.  Epigastric. 

1.  Ventral  (also  in  other  regions). 

2.  Umbilical. 

3.  Lumbar. 

A  1.  Above  Poupart's  ligament;  inguino-scrotal ; 
or  labial. 

B     2.  Below  Poupart's  ligament ;  femoral. 

C  3.  Through  the  apertures  of  the  pelvis  ;  in  front- 
beneath  the  ramus  of  the  pubes,  obturator. 

4.  In  front— beneath  the  arch  of  the  pubes,  peri- 

neal. 

5.  Pudendal. 

6.  Vaginal. 

7.  Behind— through  the  ischiatic  notch,  ischiatic. 


Hernia  in  the  Epigastric  Eegion. 

Diaphragmatic  hernia. — Of  these  cases 
there  are  three  kinds  :'  first,  that  in  which 
the  diaphragm  muscle  becomes  stretched 
in  consequence  of  a  loss  of  tone,  and  is 
pressed  up  into  the  thoracic  cavity  by  the 
contents  of  the  abdomen  ;  secondly,  that 
in  which,  in  consequence  of  congenital 
defect,  some  of  the  viscera  pass  through 
the  aperture  into  the  thorax  ;  and,  thirdly, 
when  some  of  the  abdominal  viscera  pass 
into  the  chest  through  the  natural  aper- 
tures in  the  diaphragm,  which  have  be- 
come stretched. 

Epigastric  hernia  escapes  in  the  angle 
bounded  by  the  cartilages  of  the  first  false 
ribs,  the  apex  of  which  corresponds  to 
the  appendix  of  the  xiphoid  cartilage.  M. 
Malgaigne  has  seen  an  infant  with  a  tumor 
in  this  region  which  swelled  up  every 
time  any  effort  was  made  with  the  ab- 
dominal muscles.  The  sac  of  this  hernia 
is  generally  more  movable  than  that  of  an 
umbilical,  and  the  mouth  through  which 
the  hernia  enters  it  is  usually  large.  The 
reduction  of  the  protrusion  is  therefore 
easily  effected.  A  suitable  bandage  is  re- 
quired to  prevent  the  escape  of  the  hernia, 
which  sometimes  consists  of  a  portion  of 
the  stomach,  or  arch  of  the  colon  and 
omentum. 


Hernia  in  the  Mesogastric  Eegion. 

Ventral  hernia. — Of  this  hernia  there 
are  two  kinds :  first,  those  which  occur  in 
the  linea  alba ;  and,  secondly,  those  which 
pass  through  other  parts  of  the  parietes, 
except  the  so-called  rings. 

Those  of  the  first  kind  usually  escape 
in  the  linea  alba  between  the  umbilicus 
and  the  pubes.     They  are   produced  as 

1  Exclusive  of  cases  in  which  the  abdomi- 
nal viscera  pass  into  the  chest  through  a 
laceration  in  the  diaphragm.  Such  cases  are 
treated  of  under  Injuries  of  the  Abdomen, 
Vol.  I.,  p.  892. 


the  consequence  of  general  relaxation 
and  stretching  of  the  fibrous  tissue  in  the 
middle  line  of  the  abdominal  walls,  after 
they  have  been  greatly  distended  during 
pregnancy  or  ascites.  We  have  seen  her- 
nia consecutive  to  an  abscess  in  which 
the  pus  had  made  its  way  through  at  the 
linea  alba.  This  kind  of  hernia  is  more 
common  than  the  second,  which  escapes 
through  any  part  of  the  anterior  or  lateral 
walls. 

The  usual  indications  of  a  rupture  ac- 
company these  kinds  also  ;  the  chief  risk 
of  an  error  of  diagnosis  arises  where  cir- 
cumscribed collections  of  pus  exist  in  the 
parietes  without  much  local  pain  or  any 
constitutional  disturbance.  If  the  hernia 
be  reducible,  the  surgeon  would  not  be 
likely  to  fall  into  error ;  and  if  not,  the 
history  of  the  case,  with  a  careful  manipu- 
lative examination,  will  enable  him  to 
form  an  accurate  diagnosis. 

ZhnbiUcal  hernia. — By  this  term  we  un- 
derstand that  kind  of  rupture  which  es- 
capes from  the  abdominal  cavity,  either 
through  the  umbilical  ring  in  the  foetus, 
or  by  an  aperture  formed  at  a  later  period 
of  life  in  consequence  of  a  separation  of 
the  fibres  of  the  linea  alba  in  the  umbilical 
region.  (See  fig.  426,  p.  731,  in  which  a 
small  one  is  delineated.) 

The  synonyms  are,  exomphalos,  omph- 
alocele, or,  in  common  language,  rup- 
tured navel. 

It  is  developed  at  all  periods  of  life,  and 
in  both  sexes.  Most  commonly  observed 
in  infancy,  it  forms  a  protrusion  either 
before  or  soon  after  the  separation  of  the 
umbilical  cord.  In  youth  it  is  rarely  de- 
veloped, provided  that  the  umbilical  aper- 
ture has  been  once  well  closed.  As  years 
advance,  it  is  more  frequent,  especially  in 
females,  and  particularly  so  in  persons 
disposed  to  obesity. 

The  hernial  sac  is  always  an  acquired 
formation  in  this  rupture  ;  that  is  to  say, 
there  is  not  any  peritoneal  extension  at 
the  umbilical  ring,  in  foetal  life,  analogous 
to  the  inguinal  vaginal  process  of  the 
peritoneum.     Nevertheless,  writers  have 
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been  long  accustomed  to  divide  this  her- 
nia into  the  congenital  variety,  or  that 
which  is  so  common  in  infants  ;  and  the 
acquired,  or  that  variety  which  is  devel- 
oped in  after-life. 

In  infants  the  protruding  viscus  pushes 
before  it  that  portion  of  the  parietal  peri- 
toneum lying  immediately  behind  the 
aperture  in  the  linea  alba,  through  which 
the  umbilical  vessels  enter  the  abdominal 
cavity.  The  hernial  sac  is  thus  formed 
before  the  closure  of  the  ring  is  effected, 
and  may  pass  into  the  connective  tissue 
of  the  cord  itself,  before  that  structure 
has  separated.  We  have  seen  such  a  case 
in  which  the  integuments  covering  the 
sac  sloughed.  Rather  later,  after  the  ] 
separation  of  the  cord,  the  hernial  sac 
may  be  protruded  in  consequence  of  the 
umbilical  aperture  remaining  imperfecthy  i 
closed  when  it  is  covered  only  by  the  in- 
teguments.  In  3-outh,  a  rupture  may  be  : 
developed  by  escaping  through  a  par-  j 
tially  closed  ring,  which,  by  continued  j 
pressure,  it  dilates,  unless  precautions  be 
taken  to  prevent  it.  And,  in  adult  life,  ! 
the  fibres  of  the  linea  alba  become  sepa-  j 
rated  by  stretching  or  yielding  to  the  | 
pressure  from  within,  and  the  rupture  j 
escapes  at  the  site  of  the  once  closed  ring, 
or  in  its  immediate  vicinit}r.  The  cover- 
ings of  the  hernial  sac  are  generally  very 
thin,  and  often  inseparably  united  to- 
gether. They  consist  of  the  integuments; 
some  fat,  which,  however,  is  not  often  in 
proportion  to  the  thickness  of  the  layer 
over  the  other  regions  of  the  abdomen  ; 
and  the  delicate  internal  abdominal  fas- 
cia. The  body  of  the  sac  is  usually  very 
delicate,  but  it  is  rather  stronger  near 
and  at  its  orifice,  around  which  part  the 
tissues  outside  of  it  form  a  very  firm,  re- 
sisting, unyielding  band.  The  mouth  of 
the  sac  is  often  large  in  proportion  to  the 
bulk  of  the  protrusion.  The  relation 
which  it  bears  to  the  tumor  when  the 
protrusion  is  large  should  be  carefully 
studied.  As  the  bulk  of  the  hernia  in- 
creases, it  does  not  spread  equally  around 
the  ventral  aperture  upon  the  anterior 
surface  of  the  abdominal  walls,  but  it  de- 
scends towards  the  sjmiphysis  pubis  more 
than  in  any  other  direction.  In  some 
cases  it  happens  that  the  transverse  di- 
ameter of  the  tumor  is  greater  than  the 
vertical ;  and  occasionally  its  configura- 
tion is  so  pyriform  that  the  tumor  seems 
to  be  suspended  by  a  peduncle  or  stalk. 
At  other  times  its  base  is  nearby  as  large 
as  its  body ;  and,  again,  we  may  see  an 
almost  sessile  tumor,  which,  when  ele- 
vated, is  attached  by  a  small  stalk,  thus 
resembling  a  mushroom  in  shape. 

Various  organs  of  the  abdomen  are 
found  in  the  sac  of  an  umbilical  hernia  ; 
very  frequently  the  omentum,  the  stom- 


ach,1 portions  of  the  small  intestines 
and  of  the  large.  When  the  disease  has 
been  neglected,  we  have  seen  nearly  the 
whole  of  the  intestinal  canal  in  the  sac, 
enveloped  by  omentum.  The  last-men- 
tioned organ  sometimes  becomes  firmly 
united  to  the  sac ;  and  when  bands  or 
septa  are  thus  produced  within  it,  the  in- 
testines may  become  entangled  by  them. 
The  omentum  likewise  becomes  hard  and 
contracted,  forming  masses  within  the 
sac  which  sometimes  give  rise  to  difficulty 
in  diaguosis. 

This  rupture  begins  by  forming  a  small 
soft  projecting  ovoid  tumor  at  the  navel. 
Gentle  pressure  with  the  finger  pushes 
something  into  the  abdomen,  and  a  small 
hole  is  then  felt,  with  very  sharp,  rigid 
edges.  Directly  the  finger  is  removed, 
the  skin  either  remains  relaxed  or  flabby 
in  the  fossa  of  the  navel,  or  it  is  slowly 
projected  forwards,  and  reappears  in  the 
same  bold  relief.  If  the  progress  of  the 
disease  be  not  arrested,  the  protruding 
viscus  descends  lower  and  lower,  so  that 
the  broadest  part  of  the  tumor  lies  below 
the  mouth  of  the  sac.  A  curious  ex- 
ample of  congenital  umbilical  hernia, 
coupled  with  malformation,  was  shown 
by  Dr.  Gibb  at  the  Pathological  Society, 
and  in  the  same  volume  of  the  Transac- 
tions there  is  a  description  of  a  case  of 
triple  umbilical  hernia  which  contained 
portions  of  the  stomach,  duodenum,  jeju- 
num, ileum,  omentum,  and  ductus  com- 
munis choledochus.2 

Treatment  when  reducible. — Should  there 
be  any  disposition  to  a  protrusion  at  birth, 
or  soon  after,  the  simple  application  of  a 
bandage  is  not  merely  palliative,  but  ma- 
terially tends  to  the  cure  of  the  case.  In 
infanc}',  after  the  separation  of  the  cord, 
the  protrusion  may  be  prevented  by  fixing 
a  piece  of  cork  over  the  umbilical  ring. 
It  should  be  circular,  about  one  inch  in 
diameter,  slightly  convex  on  both  sur- 
faces, arid  covered  with  soft  leather.  With 
adhesive  plaster  to  retain  it  in  its  proper 
place,  and  a  bandage  encircling  the  ab- 
domen but  not  violently  compressing  it, 
this  plan  is  sure  to  be  attended  with  ad- 
vantage. In  the  majority  of  cases  the 
complaint  will  be  cured.  When  the  pro- 
trusion occurs  in  an  adult,  a  suitable  truss 
or  bandage  must  be  employed,  with  a 
view  to  prevent  the  dilatation  of  the  sac 
and  the  increase  of  the  tumor.  If  a  large 
irreducible  hernia  has  to  be  treated,  a 
suitable  appliance  is  required. 

The   radical   cure   of  this   hernia  has 

1  A  very  interesting  case  is  related  by  Mr. 
Moore,  in  the  Med.-Chir.  Trans.,  vol.  xlvi.. 
p.  181. 

2  Trans,  of  the  Pathological  Society  of  Lon- 
don, vol.  vii.,  pp.  216,  220. 
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been  successfully  effected  by  an  operation  ' 
performed  by  Mr.  Harwell,  on  three  pa- 
tients, at  the  respective  ages  of  six  months, 
fifteen  months,  and  eight  years.'  It  is, 
however,  open  to  further  inquiry,  how  far 
any  cutting  operation  is  justifiable  in  in- 
fancy, as  so  large  a  proportion  of  cases 
are  curable  by  bandages  or  -trusses.  Mr. 
H.  Lee  states  that  he  has  cured  cases  by 
inserting  needles  through  the  sac,  after 
carefully  reducing  its  contents,  and  keep- 
ing the  surfaces  in  close  contact  by  twist- 
ing a  ligature  over  them.  Mr.  Wood 
makes  use  of  rectangular  pins  and  the 
wire  suture.  [Archambault  (London 
Med.  Eecord,  Nov.  15,  1876,  from  Paris 
Medical,  Oct.  12)  claims  to  have  obtained 
radical  cures  by  means  of  the  application 
of  a  plug  or  hemisphere  of  white  wax  or  of 
gutta-percha.  After  a  few  hours  these  ad- 
here, he  says,  so  as  to  require  no  bandage.] 

Mr.  C.  Heath,  having  been  called  on  to 
operate  in  a  case  of  strangulated  umbili- 
cal entero-epiplocele,  after  having  re- 
turned the  bowel,  dissected  the  sac  from 
its  attachments  ;  and  having  passed  a 
ligature  through  its  base  and  the  omen- 
tum, cut  them  off.  The  patient  recovered  ; 
and  when  the  report  was  given  to  the  Pa- 
thological Society  there  was  not  then  any 
hernial  protrusion.2  But  we  are  at  a  loss 
to  understand  how  the  opening  in  the 
iinea  alba  was  closed  by  these  means ; 
and,  therefore,  until  it  can  be  shown  that 
this  has  been  accomplished,  we  should  not 
recommend  the  adoption  of  this  measure. 

Cases  of  umbilical  hernia  offer  remark- 
ably well-marked  examples  of  that  condi- 
tion termed  obstruction  from  accumula- 
tion of  stercoraceous  matters,  and  patients 
are  constantly  subject  to  severe  constitu- 
tional disturbance  arising  from  this  cause 
alone,  and  not  from  positive  strangulation 
of  the  bowel.  We  should  not,  therefore, 
be  in  a  great  hurry  to  operate  in  these 
cases ;  for  after  a  free  administration  of 
aperient  enemata,  the  contents  of  the  sac 
become  unloaded,  and  evacuations  from 
the  alimentary  canal  are  obtained. 

The  operation. — An  incision  should  be 
made  in  the  mesian  line  of  the  body, 
commencing  about  two  or  three  inches 
above  the  upper  border  of  the  mouth  of 
the  sac,  and  continued  downwards  upon 
the  sac  as  far  as  may  be  requisite.  [De- 
marquay  proposes  to  make  the  incision 
obliquely  on  the  left  side  of  the  tumor, 
thus  avoiding  both  the  umbilical  vein  and 
the  linea  alba.]  The  smaller  the  opening 
by  which  the  surgeon  can  remove  the  im- 
pediment to  the  reduction  of  the  hernia, 
or  liberate  the  bowel  from  constriction, 
the  better ;  and  when  it  can  be  accom- 

«  The  Lancet,  1861,  vol.  ii.,  p.  419,  etc. 
2  Transactions  of  the  Pathological  Society, 
vol.  x.,  p.  131. 


plished  without  opening  the  peritoneal 
sac,  it  is  desirable  to  do  so.  Great  cau- 
tion is  necessary  whilst  cutting  the  differ- 
ent coverings  of  the  sac ;  and  should  it 
be  necessary  to  cut  the  tissues  forming 
its  orifice,  the  incision  should  extend  up- 
wards in  the  same  line  as  the  first. 

Hernia  in  the  loins. — Lumbar  hernia 
has  been  described  by  several  surgeons. 
These  protrusions  arise  after  contusions 
of  this  region,  or  perhaps  after  lacerations 
of  the  abdominal  muscles  in  the  part,  as 
well  as  from  relaxation  of  the  tissues.  In 
the  third  Bulletin  des  Travaux  de  la  So- 
ciete  de  Medecine  de  Marseille,  Dr.  Chap- 
plain1  relates  the  case  of  a  man,  aged 
sixty,  who,  after  being  squeezed  between 
a  wall  and  a  carriage,  found  in  his  loin  a 
tumor  between  the  crest  of  the  ilium  and 
the  last  rib.  It  appeared  at  first  like  a 
chronic  abscess,  but  the  presence  of  intes- 
tine was  easily  ascertained.  Mr.  Kingdon 
has  seen  a  case  of  this  kind.  The  bowel 
protruded  just  above  the  crest  of  the  ilium 
at  its  highest  point,  about  three  inches 
from  the  spine,  just  where  the  quadratus 
lumborum  and  abdominal  muscles  meet. 
The  man  was  fifty-four  years  old,  tall  and 
thin.  He  suffered  with  haemoptysis  and 
emphysema  of  the  lungs. 

Hernij;  in  the  Hypogastric 
Region. 

Inguinal  hernia  is  the  most  common 
kind.  The  statistics  of  the  City  of  Lon- 
don Truss  Society  prove  this ;  for  rather 
more  than  two-thirds  of  the  total  number 
of  applicants  of  both  sexes  for  trusses  to 
support  every  description  of  hernia,  were 
afflicted  with  inguinal  ruptures  of  one 
kind  or  the  other.2 

1  L'Union  medicale,  1862,  vol.  i.,  p.  157. 

2  Table  B. — Showing  the  proportions  between  in- 
guinal and  femoral  hernia  in  both  seres  at  dif- 
ferent aqe-i.  (Constructed,  from  Kingdoms 
tables,  1860-61.) 


Inguinal. 

Femoral. 

Ages. 

Male. 

Female. 

Male. 

Female. 

1  to  20 

20  "   40 

40  and  upwards 

2435 
2954 
2154 

249 
322 

12S 

23 
139 
144 

38 
432 

273 

7543 

699 

306 

748 

This  table  shows — 

1.  That  inguinal  hernia  is  most  common. 

2.  That  in  females  femoral  and  inguinal 
hernia  occur  in  about  equal  proportions. 

3.  That  femoral  hernia  in  the  male  is  the 
least  common  of  these  kinds. 
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Of  inguinal  hernia  the  following  varie- 
ties are  described :  the  oblique  or  exter- 
nal, and  the  direct  or  internal.  The 
terms  external  and  internal  have  refer- 
ence to  the  course  taken  by  the  internal 
epigastric  artery  in  relation  to  the  orifice 
of  the  hernial  sac.  In  the  oblique  kind, 
the  mouth  of  the  sac  is  situated  to  the 
outer  or  external  side  of  tbis  artery  ;  in 
the  direct,  this  important  part  of  the  sac 


is  placed  to  the  inner  side  of  the  same 
vessel. 

[It  may  be  well  here  to  define  clearly, 
on  anatomical  grounds,  the  various  forms 
of  hypogastric  hernise ;  and  the  reader 
will  have  no  difficulty  in  understanding 
them,  after  a  careful  study  of  fig.  419. 
This  represents  the  inner  face  of  the  ab- 
dominal and  pelvic  wall,  the  peritoneum 
having  been  stripped  off. 


Fig.  419. 


Hernia.    The  relations  of  the  femoral  and  internal  abdominal  rings,  seen  from  within  the  abdomen. 

Eight  side. 


All  inguinal  hernia?  escape  above  Pou- 
part's  ligament,  and  almost  all  of  them 
<io  through  the  internal  abdominal  ring, 
following  the  course  of  the  vas  deferens 
and  spermatic  vessels  along  the  inguinal 
canal.  Femoral  hernia?  pass  out  below 
Poupart's  ligament,  through  the  femoral 
ring.  Obturator  hernia?  escape  by  way  of 
the  obturator  foramen.] 

There  are  also  varieties  of  the  oblique 
kind  named  according  to  the  situation  of 
the  protrusion  ;  thus  the  tumor  is  called  a 
"bubonocele,"  when  the  hernia  has  passed 
the  internal  inguinal  ring,  but  has  not  pro- 
truded at  the  external,  when  in  fact,  it  is 
retained  in  any  part  of  the  inguinal  canal. 
It  is  called  "scrotal  hernia  or  oscheocele," 
when  it  has  passed  through  the  external 
abdominal  ring,  and  is  therefore  in  the 
scrotum. 

We  propose  the  following  anatomical 
classification  of  the  varieties  of  oblique 
inguinal  hernia. 

1.  Into  the  vaginal  process  of  the  peri- 
toneum (the  congenital  hernia  of  Haller 
and  subsequent  writers). 

2.  Into  the  funicular  portion  of  the  va- 
ginal process  of  the  peritoneum. 


3.  Scrotal,  the  sac  being  thrust  into  the 
tissues  of  the  scrotum. 

Of  inguinal  hernia  in  the  male. — This 
species  escapes  from  the  abdomen,  above 
Poupart's  ligament,  through  the  internal 
and  external  inguinal  apertures  or  abdo- 
minal rings.  There  are  two  varieties,  the 
oblique  and  the  direct. 

Oblique  inguinal  hernia,  having  passed 
through  the  internal  inguinal  ring,  lies  in 
the  inguinal  canal.  Pursuing  the  oblique 
direction  of  this  canal,  it  emerges  at  the 
external  inguinal  ring,  and  enters  the 
scrotum,  into  which  it  descends.  [In 
rare  cases,  when  the  testis  is  undescended, 
the  knuckle  of  gut  curls  outwards  along 
the  fold  of  the  groin.]  The  mouth  of 
the  hernial  sac  is  situated  to  the  outer 
side  of  the  internal  epigastric  artery, 
whilst  its  neck  and  body  "are  usually  in 
front  of  the  structures  composing  the 
spermatic  cord.  But  in  rare  cases  these 
organs  are  divided  ;  sometimes  the  blood- 
vessels pass  over  the  tumor,  the  vas  de- 
ferens behind  it,  and  vice  versa;  or  they 
are  attached  to  the  sides  of  the  tumor. 
The  relative  positions  of  the  hernial  tu- 
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Pig.  420. 


The  annexed  woodcut  represents  double  inguinal  hernia.  On  the  man's  right  side  the  protrusion  has  passed 
through  the  inguinal  canal,  and  is  just  entering  the  scrotum.  On  the  left  side  it  is  called  "bubonocele."  The 
outline  of  Poupart's  ligament,  below  the  swelling  produced  by  the  protrusion,  is  distinct. 


mor  and  testicle  differ.  The  variable  site 
of  this  organ  depends  upon  congenital  de- 
fect, and  hence  in  some  cases  the  testis 
cannot  be  distinguished  from  the  tumor 
produced  by  the  hernia.  However,  in  the 
majority  of  cases  the  testicle  is  situated 
at  the  posterior  and  inferior  region  of  the 
scrotum  ;  more  rarely,  it  may  be  detected 
at  the  front  of  the  fundus  of  the  tumor. 
An  endeavor  should  always  be  made  to 
ascertain  the  site  of  this  organ,  in  every 
case  of  inguinal  hernia,  and  under  all  cir- 
cumstances. 

[Prof.  Agnew,  referring  to  the  alleged 
greater  frequency  of  inguinal  hernia  on 
the  right  than  on  the  left  side,  ascribes  it 
to  the  mode  of  attachment  of  the  mesen- 
tery, which  allows  the  intestine  greater 
freedom  in  that  direction.— Phila.  Med. 
Times,  July  17,  1880.] 

The  coverings  of  the  sac  of  an  oblique 
inguinal  hernia  are  formed  by  the  tissues 
of  the  region  in  which  it  lies.  To  expose 
the  sac  of  a  bubonocele,  it  is  necessary  to 
divide  the  integuments  of  the  groin,  the 
aponeurosis  of  the  external  abdominal  ob- 
lique muscle,  and  the  internal  spermatic 
fascia.  Some  of  the  fibres  of  the  free 
edges  of  the  internal  oblique  and  trans- 
versalis  muscles  are  observable  along  its 
upper  border,  and  some  fibres  of  the  cre- 
master  muscle  skirt  its  lower  edge.  To 
reach  the  sac  of  a  scrotal  hernia,  we  must 
divide  the  integuments  of  the  scrotum, 
including  the  dartos,  the  fibres  of  the  cre- 
master  muscle,  often  strongly  developed, 
vol.  ii.— 46 


and  the  internal  spermatic  fascia.  This 
last-named  fascia  is  the  delicate  membra- 
nous extension  of  the  internal  abdominal 
fascia  along  the  spermatic  cord. 

The  mode  of  development  of  the  sac  of 
an  oblique  inguinal  hernia  differs  essen- 
tially in  respect  of  the  age  of  the  indi- 
vidual in  whom  it  takes  place.  Thus, 
in  infancy,  youth,  and  early  manhood, 
the  disease  is  usually  dependent  for  its 
existence  upon  a  congenital  imperfection. 
To  this  circumstance  is  due  the  persist- 
ence of  a  serous  canal,  or  sheath,  indirect 
communication  with  the  peritoneal  cavity, 
through  the  mouth  of  which  a  portion  of 
omentum  or  bowel  may  enter,  and  thus 
form  a  hernia  at  any  period  of  life.  On 
the  contrary,  in  adult  life  the  hernial  sac 
is  a  secondary  structure,  a  distinctly  new 
formation.  Its  development  is  slow  ;  its 
progressive  stages  may  be  traced  ;  and, 
although  a  prolongation  of  the  perito- 
neum, its  existence  is  due  to  a  morbid  ac- 
tion, which  allows  displacement  or  stretch- 
ing of  this  serous  membrane. 

Hernia  into  the  vaginal  process  of  the  peri- 
toneum.— The  development  of  these  two 
very  different  kinds  of  sacs  has  been  al- 
ready described  (see  p.  671),  in  consider- 
ing the  causes  of  hernia ;  and  at  the 
same  place  the  reader  will  find  the  rea- 
sons which  induce  the  author  to  prefer 
the  designations  of  "hernial  into  the  va- 
ginal process'"  and  "into  the  funicular 
portion,"  to  those  of  "congenital"  and 
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"  infantile,"  formerly  in  use.  There  also 
the  natural  varieties  found  in  the  con- 
dition of  this  process  are  described. 

Under  abnormal  conditions,  the  follow- 
ing states  of  the  sheath  are  found  : — 

1.  The  whole  length  of  the  canal  re- 
mains open. 

2.  The  entire  canal  may  remain  open, 
and  an  annular  constriction  of  its  walls 
take  place  between  the  external  abdomi- 
nal ring  and  testis. 

3.  The  tunica  vaginalis  propria  testis  is 
perfected,  becomes  now  a  closed  sac,  but 
the  canal  continues  to  exist  as  far  as  the 
testis. 

4.  The  abdominal  orifice  is  completely 
closed,  but  the  canal  below  this  exists. 

The  diagrams  are  intended  to  illustrate 
the  congenital  conditions  of  the  vaginal 
process  of  the  peritoneum.  The  serous 
canal  is  represented  cut  open  vertically 
and  viewed  from  the  front. 

Fig.  421,  A.  The  tubular  process  of  the 


peritoneum  is  open  from  the  general  peri- 
toneal cavity  to  the  fundus  of  the  scro- 
tum, at  which  part  the  testis  is  situated. 
This  gland,  however,  may  be  fixed  at  dif- 
ferent sites. 

Drawings  representing  this  imperfec- 
tion maybe  found  in  the  following  works: 
Camper,  Icones  Herniarum,  tab.  x.,  fig. 
3  ;  Hunter  (John),  in  Medical  Coram.,  pt. 
I.,  chap,  ix.,  and  in  Palmer's  edit,  of  the 
works  of  J.  Hunter,  plates  xxv.,  xxvi. 
For  numerous  references  to  books  on  this 
subject,  refer  to  A  Treatise  on  Euptures, 
bv  W.  Lawrence,  F.R.S.,  5th  edition, 
1838,  p.  564. 

The  variety  of  hernia  developed  in  con- 
sequence of  this  imperfection  is  the  her- 
nia congenita  of  Haller  and  subsequent 
authors. 

Fig.  422,  A.  In  this  figure  the  vaginal 
process  of  the  peritoneum  is  open,  as  in  the 
last  imperfection;  but  a  contraction  has 
taken  place  at  the  point  above  the  testis. 


Fig.  421. 


This  imperfection  is  demonstrated  by  a 
preparation  in  the  Museum  at  Guy's  Hos- 
pital, No.  2368  ;  and  by  a  drawing  from 
a  case  reported  by  Sir  Charles  Bell,  in 
the  London  Medical  Gazette,  1828,  vol.  L, 
p.  4S5. 

Examples  of  hernia  into  a  vaginal  pro- 
cess of  this  kind  are  noticed  by  Scarpa  ; 
see  "Wishart's  translation,  Memoir,  ii.,  § 
10.  A  draAving  of  a  similar,  case  may  be 
seen  in  the  work  by  Sir  Astley  Cooper  on 
Abdominal  Hernia,  the  2d  edition  by  Mr. 
Key,  pi.  II.,  fig.  2.  Another  is  related  by 
Mr.  Lawrence  in  his  wrork  on  Ruptures,  as 
before,  p.  574 ;  and  I  have  myself  ope- 
rated upon  cases  of  this  kind  in  young 
men.  A  large  hernial  sac  with  this  re- 
markable condition  may  be  examined  in 
the  Museum  of  the  Royal  College  of  Sur- 
geons of  England,  No.  1343. 


Fig.  421,  B.  This  diagram  shows  the 
division  of  the  vaginal  process  of  the 
peritoneum,  into  the  inferior  testicular 
vaginal  process  ;  and  the  superior  funi- 
cular vaginal  process,  at  the  ventral 
end  of  which  a  communication  with  the 
abdomen  remains,  as  on  the  other  side. 

This  imperfection  is  delineated  by  Cam- 
per. In  the  work  Icones  Herniarum, 
folio,  1801,  plate  x.,  he  contrasts  it  with 
that  one  represented  in  fig.  421,  A.  The 
drawing  was  made  from  the  dissection  of 
an  infant,  in  1759.  Seileralso  gives  a  fig- 
ure to  illustrate  a  rather  more  contracted 
state  of  this  part  of  the  vaginal  process, 
in  a  work  entitled  Obs.  de  Testiculorum 
ex  abdomine  in  scrotum  descensu,  etc. 
More  recently,  M.  Malgaigne  has  de- 
scribed the  frequency  of  hernia  in  associa- 
tion with  this  imperfection,  Lecons  clin. 


IN    VAGINAL    PROCESS. 


715 


sur  les    Hernies,    Paris,    1841 ;    and    in 
L' Union  medicale,  1854. 

Examples  of  hernia,  into  the  funicular 
portion  of  the  vaginal  process  of  the  peri- 
toneum occur  very  commonly  in  children, 
and  a  preparation  of  a  hernial  sac,  origi- 
nating with    this  defect,  is  preserved  in 


the  Museum  of  the  Royal  College  of  Sur- 
geons, JSTo.  1328. 

Fig.  422,  B.  In  this  diagram  the  vagi- 
nal process  is  represented  as  a  tuhe  pass- 
ing down  in  front  of  the  spermatic  cord 
and  testis.  The  ventral  oritice  has  been 
closed  above. 


Fi,r.  422. 


Tins  is  the  condition  of  the  vaginal 
process  of  the  peritoneum  described  by 
Mr.  Hey,  in  which  he  "found  that  the 
tunica  vaginalis  was  continued  up  to  the 
abdominal  ring." — Practical  Obs.  in  Sur- 
gery, 3d  edit.,  8vo.,  1814,  p.  227. 

I  suspect  that  it  is  this  imperfection  of 
which  preparations  exist  in  museums,  de- 
scribed as  "a  congenital  hernial  sac  with 
the  mouth  obliterated,"  when  unaccom- 
panied with  a  history  that  the  man  from 
whom  it  was  removed  had  ever  been  rup- 
tured. 

Associated  with  congenital  persistence 
of  the  vaginal  process  of  the  peritoneum, 
the  testicle  of  the  same  side  as  that  on 
which  the  defect  occurs  frequently  occu- 
pies an  abnormal  situation. 

When  in  its  normal  site  at  the  lower 
part  of  the  scrotum,  it  cannot  always  be 
distinguished  from  the  hernial  protrusion 
which  occupies  the  same  serous  sac  as 
this  organ  and  overlies  it.  But  although 
this  region  should  contain  a  hernial  tu- 
mor, the  testis  may  not  have  reached  the 
scrotum  at  all. 

The  situations  in  which  it  is  then  found 
are  as  follows  : — 

1.  Within  the  abdomen  ;  the  vaginal 
process  extending  into  the  inguinal  canal, 
but  not  reaching  further  than  just  through 
the  external  abdominal  ring,  or  into  the 
upper  part  of  the  scrotum. 

2.  Fixed  in  the  inguinal  canal  out  of 
the  reach  of  manipulation  ;  whilst  the 
serous  canal,  passing  into  the  scrotum, 
fronts  a  sac  for  the  reception  of  a  hernia. 

3.  Immediately  outside  the  external  ab- 


dominal ring,  at  the  upper  part  of  the 
scrotum ;  in  which  state,  when  a  hernia 
descends,  it  passes  in  front  of  this  organ 
into  the  scrotum,  even  as  low  as  its  fun- 
dus. 

A  defective  development  of  one  or  even 
both  sides  of  the  scrotum  is  associated 
with  the  cases  of  deformity  above  de- 
scribed which  may  lead  the  surgeon  to 
discover  an  abnormal  position  of  the  tes- 
tis ;  a  fact  of  great  importance  in  the 
treatment  of  these  cases  of  hernia. 


Tabular  view  of  the  abnormal  conditions  of 
the  vaginal  process  of  the  peritoneum,  de- 
viations from  the  normal  situation  of  the, 
testis,  and  the  relative  position  of  the  her- 
nia. 

Hernia  into  the  vaginal  process  of  the 
peritoneum  : — 

1.  The  vaginal  process  continuing  open 
and  common  to  the  cord  and  testis.  (Fig. 
421,  A.) 

The  testis  may  be  situated — 

a,  in  its  normal  site  at  the  fundus  of 
the  scrotum  ; 

6,  just  outside  the  external  abdomi- 
nal ring,  or  between  its  pillars  ; 

c,  within  the  inguinal  canal ; 

d,  within  the  abdomen. 

N.B.  In  a,  b,  c,  the  hernia  is  gener- 
ally in  contact  with  the  testis ;  in  d 
it  is  not. 

2.  The  vaginal  coverings  of  the  cord 
and  testis  communicating  by  an  aperture. 

The  testis  in  the  scrotum. 
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K.B.  The  hernia  may  or  may  not 

pass  through  this  aperture,  and  is 
therefore  sometimes  but  not  always 
in  contact  with  the  testis.  (Fig. 
422,  A.) 
3.  The  vaginal  covering  of  the  cord 
only  being  open.     (Fig.  421,  B.) 

The  testis  in  the  scrotum. 

is.B.  The  hernia  is  never  in  contact 
with  the  testis. 


Appendix. — Additional  sacs,  or  'prolonga- 
tions and  extensions  of  the  vaginal  process 
vrithin  the  abdominal  walls. 

Concurrent  with  these  instances  of  mal- 
placed  testis  are  some  of  those  compli- 
cated cases  of  hernia  which  arise  from 
varieties  in  the  configuration  and  anatom- 
ical disposition  of  the  hernial  sac.  In  a 
majority  of  the  cases  in  which  the  hernial 
sac  follows  any  very  unusual  direction, 
the  hernia  is  found  to  occupy  the  same 
sheath  as  the  testis,  or  a  portion  of  that 
sheath — a  sufficient  proof  of  the  precise 
nature  of  the  hernia  and  of  the  cause  of 
its  development,  if  any  be  required.  Sev- 
eral cases  are  recorded  in  which  a  sort  of 
second  sac  or  offset  from  the  vaginal  pro- 
cess of  the  peritoneum  extended  between 
the  structures  composing  the  abdominal 
Avails.  Hence  the  terms  "  intraparietal," 
"ascending,  or  intermuscular,"  and  "in- 
terstitial," have  been  applied  to  this  va- 
riety of  hernial  sac.  Belonging  also  to 
this  categor}-  are  the  cases  termed  "  her- 
nie  en  bissac"  by  French  writers.  These 
cases  form  two  classes  : — 

1st.  Those  in  which  the  sac  extends 
into  the  anterior  abdominal  walls. 

2d.  Those  in  which  it  extends  into  the 
inferior  walls. 

In  the  first  class,  the  sac  extends  up- 
wards from  the  inguinal  canal  in  front  of 
the  internal  abdominal  fascia,  and  behind 
the  aponeurosis  of  the  external  abdomi- 
nal oblique  muscle.  It  may  take  a  course 
directly  upwards  ;  outwards,  towards  the 
crest  of  the  ilium  ;  or  inwards,  towards 
the  rectus  muscle  and  umbilicus. 

If  the  sac  has  passed  through  the  ex- 
ternal abdominal  ring  and  cannot  enter 
the  scrotum,  it  may  ascend  in  front  of  the 
aponeurosis  of  the  external  abdominal 
oblique  muscle,  lying  between  it  and  the 
integuments  ;  and  when  the  hernia  pro- 
trudes, it  forms  a  tumor  in  the  groin 
above  and  parallel  with  Poupart's  liga- 
ment. An  example  of  this  rare  variety 
is  quoted  by  Scarpa,'  and  another  case 
has  been  recorded  by  Dr.  Fano.2 

In  the   second   class,  the   sac  extends 

1  Treatise  on  Hernia,  translated  by  Wishart, 
1814,  Svo.,  p.  171. 

2  L'Union  niedieale,  December,  1861. 


into  the  iliac  fossa  and  rests  upon  the 
iliacus  muscle,  between  the  internal  ab- 
dominal fascia  and  peritoneum  ;  or  direct- 
ing itself  inwards,  it  passes  behind  the 
horizontal  ramus  of  the  pubes,  and 
reaches  the  side  and  front  of  the  urinary 
bladder.1 

Hernia  into  the  funicular  portion  of  the 
vaginal  process  of  the  peritoneum. — When 
the  surgeons  of  the  last  century  dis- 
covered that  a  hernia  could  pass  into 
the  vaginal  process  of  the  peritoneum, 
and  there  be  in  contact  with  the  testicle, 
they  appear  to  have  been  content  with 
this  fact,  and,  without  further  research, 
to  have  assumed  this  variety  to  be  the 
only  form  of  hernia  dependent  for  its  ori- 
gin upon  non-closure  of  the  ventral  orifice 
of  this  canal,  or  defective  obliteration  of 
the  upper  part  of  the  vaginal  process  of 
the  peritoneum.  Thus  many  writers  ac- 
knowledge the  fact  that  an  infant  may  be 
the  subject  of  a  scrotal  hernia,  and,  after 
detailing  such  a  case,  they  add,  "but  not 
congenital ;"  implying  by  that  expression 
simply  the  anatomical  fact  that  the  hernia 
is  in  a  distinct  sac,  and  thereby  separated 
from  the  testis,  in  the  same  manner  as  it 
occurs  in  the  adult.  The  term  suggested 
in  this  essay  precludes  an  erroneous  view 
of  those  varieties  of  hernia  which  origi- 
nate in  congenital  defect  of  the  coverings 
of  the  testis  and  spermatic  cord,  and  ren- 
ders the  disease  in  the  infant  and  in  youth 
much  more  easy  of  comprehension. 

The  reader  should  recall  to  mind  the 
previous  statements  relating  to  the  de- 
scent of  the  testicle,  and  the  development 
of  the  tunica  vaginalis  propria  testis  out 
of  the  inferior  termination  of  the  vaginal 
process  of  the  peritoneum.  For  surely 
there  cannot  be  a  tunica  vaginalis  propria 
testis  developed  so  long  as  a  canal  exists 
along  which  a  hernia  may  descend  and 
touch  the  testis.  Herein  consists  the  de- 
ficiency; in  this  anatomical  fact  lies  the 
defect.  But  when  the  testis  is  enveloped 
by  the  two  layers  of  the  serous  mem- 
brane, the  visceral  and  parietal,  whereby 
the  cavity  of  the  tunica  vaginalis  testis  is 
formed,  in  its  own  proper  vaginal  sheath, 
and  is  entirely  shut  off  from  every  pro- 
truding viscus,  there  may  yet  remain  the 
upper  portion  of  the  vaginal  process  of 
the-  peritoneum  communicating  with  the 
abdomen  at  the  internal  abdominal  ring. 
Into  this  canal,  termed  the  tunica  vagi- 
nalis propria  funiculi,  or  the  funicular 
portion  of  the  vaginal  process  of  the 
peritoneum,  a  hernia  may  protrude,  and 
the  canal  thus  become  converted  into  a 
hernial  sac  ;  quite  as  much  "  congenital," 

1  Cases  by  Dr.  Parise,  in  Mem.  de  la  Soc. 
de  Chir.  de  Paris,  1851 ;  Mdm.  sur  deux  va- 
rietes  nouvelles  des  Hernies. 
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too,  as  the  variety  ordinarily  character- 
ized by  that  term,  for  it  is  dependent 
upon  a  congenital  delect,  viz.,  the  non- 
closure of  the  abdominal  orifice  of  ihe 
canal,  and  its  continuation  in  front  of  the 
spermatic  cord  as  far  as  the  testis  and  its 
vaginal  sheath.  This  variety  is  now  dis- 
tinguished as  hernia  into  the  funicular 
portion  of  the  vaginal  process  of  the  peri- 
toneum. 

In  the  new-born  infant,  or  at  a  later 
period,  some  weeks  or  some  months  after 
birth,  it  is  not  at  all  uncommon  to  see 
males  with  a  hernial  protrusion  occupying 
the  inguinal  canal  and  scrotum,  but  en- 
tirely separated  from  the  testis,  which  is 
normally  situated,  at  the  fundus  of  the 
scrotum. 

M.  Malgaigne  was,  I  believe,  the  first 
surgeon  to  notice  this  variety  of  hernia, 
and  to  point  out  its  origin,  anatomical 
relations,  and  distinctive  features.  It  is 
exceedingly  common.  Carefully  instituted 
examinations  lead  us  to  conclude  that  it 
is  nearly  as  frequently  met  with  as  the 
ordinary  variety  last  described  ;  but,  from 
the  fact  of  its  having  been  confused  with 
the  scrotal  hernia  of  the  adult,  very  little 
attention  has  been  bestowed  upon  it. 
The  diminutive  size  of  the  testis  has  also 
led  to  its  relative  situation,  as  regards  the 
hernia,  being  wholly  overlooked  and  neg- 
lected ;  for  cases  which  we  have  ourselves 
examined  have  generally  been  regarded 
as  of  the  ordinary  kind,  termed  "  congeni- 
tal," and  not  worthy  of  further  conside- 
ration. In  the  earlier  periods  of  life,  the 
distinction  is  not,  perhaps,  of  primary 
importance;  but  the  recognition  of  this 
variety  in  youth  and  adult  life  becomes 
a  necessity  of  great  moment  in  some  in- 
stances, not  only  in  reference  to  correct 
diagnosis,  but  also  with  respect  to  the 
judicious  treatment  of  the  case. 

In  these  cases,  the  hernia  being  envel- 
oped by  a  peritoneal  sac,  the  pathologist 
must  admit  one  of  two  explanations  of  its 
development :  either  that  the  parietal 
peritoneum  of  the  abdomen  was  suddenly 
pushed  downwards  before  the  hernia  to 
form  its  sac ;  or  that  a  serous  canal  ex- 
isted continuous  with  the  peritoneal  cav- 
ity, which  became  converted  into  the 
hernial  sac.  The  last  explanation,  being 
strictly  in  accordance  with  anatomical 
facts,  appears  to  me  to  be  the  one  which 
the  morbid  anatomist  will  adopt. 

The  congenital  patency  of  the  funicular 
portion  only  of  the  vaginal  process  of  the 
peritoneum  is  capable  of  proof  by  ana- 
tomical examination,  and  there  is  no 
more  reason  to  question  its  remaining  so 
during  the  later  periods  of  life,  than  to 
dispute  the  fact  of  the  occasional  unob- 
literated  state  of  the  entire  length  of  the 
vaginal  process  of  the  fundus  of  the  scro- 
tum in  adult  life.     We  are  able  to  adduce 


abundant  facts  to  prove  the  development 
of  hernia  in  such  cases,  if  space  per- 
mitted. 

In  advancing  adult  life  the  orifice  of  the 
hernial  sac  still  maintains  its  original 
relations  to  the  internal  abdominal  ring, 
and  especially  its  depth.  Under  these 
circumstances,  a  hernia  having  existed 
many  years,  the  abdominal  rings  are  not 
approximated,  but  remain  widely  sepa- 
rated. A  man,  forty-live  years  old,  was 
operated  upon  by  myself  on  account  of 
strangulated  oblique  inguino-scrotal  her- 
nia, with  which  he  had  been  afflicted 
since  boyhood.  This  was  the  first  time 
he  had  found  any  difficulty  in  returning 
the  protrusion.  The  orifice  and  neck  of 
the  sac  were  deeply  seated  ;  that  is,  the 
index  finger  was  passed  along  the  ingui- 
nal canal  to  reach  the  abdominal  orifice 
of  the  sac.  It  did  not  require  division, 
but  was  sufficiently  large  to  allow  of  the 
reduction  of  the  hernia  after  the  sac  had 
been  opened  and  a  large  quantity  of  serum 
had  escaped.  His  case  terminated  suc- 
cessfully. The  testis  was  at  the  fundus 
of  the  scrotum,  and  separated  from  the 
contents  of  the  hernial  sac. 

The  next  question  relates  to  the  fre- 
quency of  these  varieties  of  hernia  into 
the  vaginal  process  of  the  peritoneum. 

After  making  inquiry  of  patients  af- 
flicted with  inguino-scrotal  hernia  for 
many  years,  we  were  much  surprised  to 
find  that  so  many  of  them  stated  that  the 
protrusion  occurred  suddenly,  and  was 
first  observed  when  the  dimensions  of  the 
scrotum  were  increased  by  the  presence 
of  the  hernia.  Another  circumstance  also 
attracted  attention.  Robust,  healthy, 
and  well-developed  men,  of  middle  age, 
asserted  that  the  rupture  first  descended 
when  they  were  about  twenty  years  old — 
a  circumstance  nowhere  specially  alluded 
to  ;  but  it  appears  to  be  a  very  common 
occurrence.  When  discussing  this  mat- 
ter with  friends,  and  stating  this  fact,  they 
have  suggested  that  workingmen  might 
not  be  very  accurate  in  their  statements, 
and  that,  being  habitually  thoughtless  of 
their  persons,  no  dependence  could  be 
placed  upon  their  assertions.  This  objec- 
tion has  had  its  due  consideration  and 
weight  in  our  inquiries,  and  we  have, 
therefore,  only  referred  to  recent  cases, 
or  accepted  the  accounts  afforded  by  those 
patients  who  seem  to  possess  a  fair  aver- 
age intelligence  and  might  be  presumed 
to  give  reliable  information  concerning 
the  subject  of  inquiry.  During  the  two 
years  1859  and  1860.  forty-four  patients, 
suffering  more  or  less  from  inguinal  her- 
nia, were  admitted  into  the  wards  of 
Guy's  Hospital.  Among  them  were 
twenty-six  cases  of  hernia  into  the  vagi- 
nal process  of  the  peritoneum  ;  and  of 
these,  twelve  had  the  testis  and  hernia  in 
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contact  (the  hernia  congenita  of  Haller), 
whilst  in  the  remaining  fourteen  the  her- 
nia occupied  the  funicular  portiou  of  the 
canal,  and  was  separate  from  the  testis. 
In  several  patients  the  hernia  was  de- 
veloped suddenly,  and  reached  the  scro- 
tum at  once,  the  first  time  it  was  ob- 
served, even  in  adult  life,  the  men  being 
robust  and  well-developed.  The  respec- 
tive ages  of  the  patients,  at  the  time  they 
came  under  examination,  varied  between 
fourteen  months  and  forty-seven  years. 

Pott  wrote,  nearly  a  hundred  years 
since:  "Ruptures  attended  with  that 
particular  circumstance  which  brings 
them  under  the  description  mentioned  in 
the  title,  are  said  to  be  very  rare  ;  but 
from  what  I  have  observed,  both  in  the 
living  and  in  the  dead,  I  am  inclined  to 
believe  that  they  happen  much  oftener  to 
adults  than  they  are  suspected  to  do.1 

To  demonstrate,  perhaps  even  more 
satisfactorily,  that  a  large  proportion  of 
the  cases  of  inguinal  hernia  is  developed 
at  a  very  early  period  of  life,  we  may 
refer  to  the  Reports  of  the  City  of  Lon- 
don Truss  Society,  so  industriously  drawn 
up  by  Mr.  Kingdom 

The  total  number  of  males  applying  to 
the  Society  during  the  years  I860  and 
1861,  whose  ages  were  ascertained  at  the 
time  the  hernia  was  first  observed, 
amounted  to  7543  ;  of  these  3903,  or  383 
more  than  half,  had  reached  only  thirty 
years  of  age.  Thus  it  appears  certain 
that  inguinal  hernia  is  developed  very 
frequently  before  thirty  years  of  age. 

This  statement,  which  may  be  accepted 
as  correct,  is  fully  supported  by  reference 
to  the  table  I  have  arranged  from  the 
Report  of  the  City  of  London  Truss  So- 
ciety (see  Table,  p.  668).  By  this  it  ap- 
pears that  inguinal  hernia  occurs  very 
frequently  during  the  first  twelve  months 
after  birth.  This  happens  in  consequence 
of  the  congenital  persistence  of  the  canal 
of  the  vaginal  process  of  the  peritoneum. 
Its  frequency  then  diminishes  to  puberty, 
after  which  period  the  cases  rapidly  in- 
crease to  the  completion  of  thirty  years 
of  age. 

Taking  periods  often  years,  or  decades, 
the  frequency  of  inguinal  hernia  at  differ- 
ent ages  is  well  seen  (see  Table,  p.  711). 
It  is  remarkable  that  the  first  decade  con- 
tains the  largest  number  of  cases,  and 
next  the  third,  or  that  between  twenty 
and  thirty  years  of  age.  From  this  period 
of  life  the  cases  decrease  in  a  rapid  ratio. 

Hour-glass-shaped  contraction  of  the  sac 
of  oblique  inguinal  hernia. — An  uncommon 

1  An  account  of  a  particular  kind  of  Rup- 
ture, etc.,  viz.,  that  in  which  the  Intestine 
.or  Omentu'm  is  found  in  the  same  cavity  and 
in  contact  with  the  Testicle,  by  P.  Pott,  Lon- 
don, 1765,  2d  edit.,  p.  5. 


peculiarity  in  the  conformation  of  the  sac 
itself  of  an  oblique  inguinal  hernia  occurs 
in  consequence  of  a  narrowing  of  its  walls 
at  a  point  corresponding  with  the  site  of 
the  external  abdominal  ring,  or  a  little 
below  that  point  in  the  scrotum,  between 
the  testis  and  that  aperture.  When  a 
hernia  fills  the  sac,  it  may  become  strangu- 
lated by  this  constriction.  The  outline 
of  the  hernial  tumor,  as  well  as  that  of 
the  sac,  exactly  resembles  the  shape  of 
the  ordinary  hour-glass  ;  hence  the  name 
given  to  it.  It  is  always  associated  with 
a  congeni tally  open  state  of  the  vaginal 
process  of  the  peritoneum.  The  result  of 
the  imperfect  closure  of  this  sheath  at 
that  part  where  union  of  its  walls  nor- 
mally takes  place,  is  to  give  rise  to  the 
formation  of  a  ring  or  circular  constric- 
tion within  this  process  of  the  peritoneum, 
at  the  point  where  the  tunica  vaginalis 
propria  testis  and  tunica  vaginalis  propria 
funiculi  meet  together.  Instead  of  the 
upper  division  of  this  canal  being  closed, 
and  the  two  divisions,  by  this  means,  ren- 
dered distinct  from  each  other,  they  com- 
municate freely.  The  result  is,  that  a 
hernia  passes  through  the  abdominal  ori- 
fice of  the  funicular  portion  of  the  canal, 
traverses  it,  and  then  passes  through  the 
constriction  into  the  cavity  of  the  tunica 
vaginalis  propria  testis,  which  gland  it 
touches.  Instances  of  this  constricted 
condition  of  the  sac  of  an  oblique  inguinal 
hernia  are  related  by  Pott,1  Wrisberg,  Le 
Cat,  Scarpa,2  Pelletan,  Sir  A.  Cooper,  and 
Mr.  Lawrence. 

Case. — A  laborer,  twenty-nine  years  old, 
was  brought  into  Guy's  Hospital  in  Septem- 
ber, 1858,  in  a  state  of  great  prostration,  and 
having  a  rupture  in  the  left  side  of  the  scro- 
tum. There  had  never  been  any  tumor  no- 
ticed until  seventy-eight  hours  before  admis- 
sion. All  observers  were  struck  with  the 
small  size  of  the  neck  of  the  tumor,  its  pear- 
shaped  form,  thus  closely  resembling  the  out- 
line of  a  hydrocele,  and  the  seeming  absence 
of  the  left  testis.  The  external  abdominal 
ring  was  distinctly  recognizable,  and  I  could 
pass  my  fingers  through  it,  but  I  could  not 
make  out  distinctly  the  spermatic  cord.  On 
palpation  a  very  audible  gurgling  sound  was 
produced  in  that  division  of  the  swelling  be- 
tween the  internal  ring  and  the  upper  part 
of  the  scrotum,  the  integuments  of  which 
were  red,  tense,  and  shining.  The  whole 
tumor  was  divisible  into  a  superior  division 
and  an  inferior.  This  last,  which  was  the 
largest,  remained  unaltered  by  manipulation, 
was  firm,,  and  resisted  pressure,  although 
slightly  elastic,  and  was  very  painful  when 
compressed.  The  upper  division  was  soft, 
and  the  swelling  entirely  disappeared  when 

1  Chir.  Works,  edit.  8vo.,  1808,  vol.  ii.,  pp. 
118,  184,  case  xiv. 

2  A  Treatise  on  Hernia ;  translated  by 
Wishart,  Svo.,  1814,  p.  138,  pi.  v.,  fig.  2. 
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slight  pressure  was  applied:  but  it  was  re- 
produced by  the  contraction  of  the  abdominal 
muscles,  or  by  pressure  on  the  abdomen  over 
the  internal  ring.  All  the  symptoms  of 
strangulated  intestine  being  strongly  marked, 
and  considering  that  the  liberation  of  the 
hernia  was  imperative,  I  administered  chlo- 
roform ;  and  finding,  when  the  man  was  fully 
under  its  influence,  that  I  was  still  unable  to 
reduce  the  protrusion,  I  determined  to  ope- 
rate at  once.  An  incision  of  the  integuments, 
four  inches  long,  was  made,  the  direction  of 
which  was  parallel  with  the  long  axis  of  the 
tumor,  and  the  centre  corresponded  with  the 
site  of  the  external  abdominal  ring.  This 
aperture,  although  seen,  was  not  sharply 
defined.  I  could  now  pass  my  finger  upwards 
on  the  outside  of  the  hernial  sac  to  the  inter- 
nal ring,  and  trace  its  boundary.  A  very 
distinct  constriction  was  now  seen  in  the  body 
of  the  tumor,  producing  the  form  of  an  ordi- 
nary hour-glass.  This  constriction  corre- 
sponded with  the  ramus  of  the  pubes,  over 
which  it  crossed.  I  opened  the  superior  di- 
vision of  the  hernial  sac  above  this  constric- 
tion, and  exposed  healthy  intestine  only.  I 
next  endeavored  to  extricate  the  bowel  from 
the  inferior  division  of  the  sac ;  but  I  was 
unable  to  release  it.  A  grooved  director  was 
carefully  introduced  into  the  inferior  sac,  and 
much  blood-tinged  serum  escaped  along  the 
groove.  Still,  even  when  all  the  serum  had 
run  out,  and  traction  was  made  on  the  bowel 
from  above,  it  was  inextricable  !  What 
chance  then  was  there  of  reducing  the  bowel 
by  the  taxis  ?  The  constriction  of  the  sac 
having  been  divided,  the  strangulated  bowel 
was  easily  returned  into  the  abdominal  cav- 
ity without  any  enlargement  of  its  abdominal 
orifice  being  required.  The  left  testis  was 
visible  at  the  fundus  of  the  sac — sufficient 
evidence  that  the  hernia  had  descended  into 
the  vaginal  process  of  the  peritoneum.  This 
man  recovered. 

Other  cases  of  this  kind  have  occurred  in 
my  practice.  They  are  not,  I  suspect,  quite 
so  uncommon  as  at  first  sight  we  might  be 
led  to  assume.  Out  of  forty  cases  of  oblique 
inguinal  hernia,  which  Mr.  Kingdon  selected 
for  me,  in  order  to  illustrate  quite  a  different 
subject,  I  find  that  he  observed  the  charac- 
teristic hour-glass  constriction  of  the  scrotal 
tumor  in  four  men  in  whom  the  hernia  was 
developed  at  the  respective  ages  of  seventeen, 
twenty-nine,  and  thirty  years,  and  one  in 
boyhood. 

But  what  explanation  can  be  given  of  the 
constriction  of  the  bowel  by  the  sac  at  such 
an  unusual  part  ?  Let  us  seek  for  it  by  an 
examination  of  preparations  and  a  reference 
to  the  physiological  changes  taking  place  in 
the  vaginal  process  of  the  peritoneum  before, 
or  soon  after,  birth.  Before  doing  this,  let 
us  distinctly  isolate  and  exclude  from  the 
class  of  cases  about  which  we  are  writing  all 
those  in  which  the  impediment  to  the  reduc- 
tion of  the  hernia,  or  the  cause  of  constriction 
of  the  bowel,  depends  upon  the  development 
of  adventitious  bands  crossing  the  cavity  of 
the  sac  without  any  definite  or  specific  ar- 
rangement.    Hernial  sacs,  showing  such  pe- 


culiarities as  last  mentioned,  are  preserved 
in  the  London  museums  ;  but  they  are  quite 
foreign  to  our  immediate  purpose,  and  belong 
to  a  perfectly  distinct  category  as  regards 
their  development  and  relations  to  the  sac 
and  its  contents. 

In  the  cases  we  are  now  describing  the 
hernial  protrusion  and  testis  are  in  contact, 
otherwise  the  case  would  not  belong  to  this 
class. 

In  the  Museum  of  the  Royal  College  of  Sur- 
geons there  is  a  Hunterian  preparation,  No. 
1343,  thus  described  in  the  catalogue:  "The 
sac  of  a  large  congenital  hernia.  The  exte- 
rior of  the  sac  is  uneven  and  sacculated, 
through  the  unequal  yielding  of  different 
parts  of  its  walls ;  the  testicle  is  situated  at 
the  lowest  part."  This  account  is  not  suffi- 
ciently explicit  or  descriptive  of  the  structure 
of  the  hernial  sac  and  its  relations  to  the  tes- 
tis. A  careful  examination  of  the  interior  of 
the  sac  shows  a  large  superior  division  and  a 
small  inferior.  In  the  latter  the  testis  may 
be  recognized  ;  but  between  the  divisions  an 
imperfect  septum,  or  perforated  diaphragm, 
existed  before  the  vertical  section  of  the  en- 
tire sac  was  made,  and  by  means  of  this  fora- 
men a  communication  was  established  between 
them.  The  sharp,  well-defined,  free  edges  of 
this  septum  are  seen  stretching  from  the  sac- 
wall  to  the  testis,  as  well  as  its  strong  attach- 
ment to  the  sac  itself.  Now  assume  the  cut 
edges  of  this  sac  to  be  joined  together,  and 
the  superior  and  inferior  sacculi  would  be 
complete,  although  any  foreign  body  might 
be  passed  from  the  one  into  the  other.  A 
hernia,  for  example,  filling  the  upper  saccu- 
lus,  might  pass  from  it  through  the  aperture 
in  the  diaphragm  into  the  lower,  and  then 
become  constricted  by  the  margins  of  this 
annular  contraction. 

But  a  preparation  in  the  Museum  at  Guy's 
Hospital,  No.  2368,  at  once  affords  a  satisfac- 
tory clue  to  the  solution  of  these  somewhat 
remarkable  cases.  It  is  the  vaginal  process 
of  the  peritoneum  taken  from  a  child.  It 
shows  a  portion  of  the  parietal  peritoneum  of 
the  abdomen  with  the  whole  process  extend- 
ing downwards  from  it.  This  process  has 
been  opened  along  the  whole  extent  of  its 
anterior  surface.  At  the  superior  extremity 
the  canal  communicated  with  the  abdomen, 
and  at  the  inferior  extremity  the  testis  may 
be  seen  ;  and  between  these  two  points,  about 
midway,  the  cavity  is  contracted.  When 
this  tube  was  uncut,  there  must  have  been 
an  opening  or  narrow  passage  near  its  centre, 
through  which  a  protrusion,  coming  by  the 
abdominal  orifice,  and  traversing  the  funicu- 
lar portion  of  the  vaginal  process,  must  have 
passed  to  reach  the  testis.  A  constriction 
resembling  this  formed  the  impediment  to 
the  reduction  of  the  hernia  in  the  cases  above 
described. 

Sir  Charles  Bell  describes  a  hernial  sac  of 
this  kind  which  came  under  his  observation 
in  connection  with  an  obscure  case  of  hernia, 
which  he  has. recorded  in  the  London  Medical 
Gazette  of  1828. '     "There  was   another  re- 

1  Vol.  i.,  p.  484;  also  a  woodcut. 
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markable  circumstance  observed,  wbich  re- 
lated to  tbe  sac  lodged  in  the  scrotum.  At 
the  lowest  part  there  was  a  hole  of  communi- 
cation between  that  sac  and  the  cavity  which 
is  between  the  coats  of  the  testicle.  This 
orifice  was  so  large  that  the  finger  could  be 
passed  through  it ;  and  its  margins  were  so 
dense  as  to  resist  dilatation."  In  the  ex- 
planation of  the  woodcut,  he  writes:  "A 
bougie  has  been  passed  from  the  hernial  sac 
into  the  cavity  formed  by  the  tunics  of  the 
testicle,  through  an  opening  which  forms  a 
communication  between  them." 

A  careful  examination  of  the  second  figure 
of  the  2d  plate  of  Key's  edition  of  Sir  Astley 
Cooper's  work  on  Hernia  will  satisfy  any  one 
that  it  delineates  a  case  of  the  kind  we  are 
describing.  It  was  a  "congenital  hernia 
firmly  constricted  by  an  annular  contraction 
of  the  sac  itself,"  although  described  as  "a 
band  of  membrane  adhering  to  the  sides  of 
the  tunica  vaginalis,  through  an  aperture  in  wliich 
the  intestine  has  protruded  and  become 
strangulated."  The  hernia  is  seen  both 
above  and  below  this  aperture ;  the  portion 
below  "discolored  by  the  effects  of  strangu- 
lation" produced  by  its  margins  ;  the  portion 
above,  "below  the  internal  ring  and  above 
the  strangulating  band,  free  from  pressure 
and  retaining  its  natural  appearance."  Now 
in  this  description  we  have  but  a  repetition 
of  the  appearances  I  observed  in  the  case  un- 
der my  own  treatment,  related  at  p.  718.  In 
chap.  xvii.  on  Congenital  Hernia,  Sir  Astley 
Cooper  states  that  in  this  variety  "  the  stric- 
ture is  much  oftener  found  to  be  within  the 
sac,  than  in  the  ordinary  kinds  of  hernia;" 
and  he  relates  a  case,  upon  the  authority  of 
Mr.  Hodgson,  of  Lewes,  in  which  the  intes- 
tine "was  found  strangulated  within  an 
aperture  of  the  tunica  vaginalis.  The  intes- 
tine appeared  to  have  suffered  more  from  this 
stricture  than  from  the  ring." 

Lastly,  Mr.  Lawrence,1  when  describing 
cases  of  this  kind,  records  one  in  which, 
"about  half-way  between  the  testis  and 
groin,  the  hernial  sac  was  so  contracted  that 
a  probe  only  would  pass  into  the  stricture." 
In  this  case,  too,  the  abdominal  orifice  of  the 
sac  "  would  not  admit  the  smallest  portion  of 
the  tip  of  the  finger,"  and  it  also  formed  an 
impediment  to  the  reduction  of  the  hernia ; 
in  this  respect  differing  from  my  case. 

By  these  quotations,  to  which  numerous 
instances  might  he  added,  especially  those 
recorded  by  Mr.  Pott,  with  dissections, 
case  14,2  it  is  capable  of  demonstration 
that  this  class  of  cases  must  be  confined 
to  those  forms  of  inguinal  hernia  depend- 
ent upon  congenital  defect  or  persistence 
<of  the  vaginal  process  of  the  peritoneum 
throughout  life. 

But  a  glance  at  a  plate  in  Camper's 
work3  will  more  easily  explain  the  nature 


1  On  Ruptures,  5th  edit.,  p.  574. 

2  Chirurgical  Works,  edit.  180S,  vol.  ii.,p. 
184. 

8  Icones  Herniarum,  tab.  x.,  1801. 


of  these  cases.  Figure  2  shows  the  cavity 
of  the  right  vaginal  process  of  the  perito- 
neum opened  vertically  from  the  abdo- 
men to  its  iuferior  termination  ;  at  which 
point  is  seen  the  testis.  Figure  3  shows 
the  left  side,  in  which,  just  above  the 
testis,  the  entire  canal  is  divided  into  two 
portions  by  the  internal  surfaces  of  the 
serous  membrane  united  together.  Should 
it,  however,  happen  that  this  septum  is 
not  complete,  a  mere  contraction  takes 
place,  and  a  ring  is  thus  formed,  keeping 
up  a  communication  between  the  persist- 
ent funicular  portion  of  the  vaginal  pro- 
cess, which  is  above,  and  the  cavity  of  the 
imperfect  tunica  vaginalis  testis  below. 
By  the  constant  pressure  around  a  hernia, 
the  tissues  composing  this  annular  con- 
traction of  the  hernial  sac  become  more 
and  more  dense,  until  it  forms  a  firm, 
fibrous,  callous  ring  at  the  situation  where 
the  tunica  vaginalis  ordinarily  terminates, 
just  above  the  testis  ;  its  variable  distance 
from  that  gland  depending,  in  different 
cases,  upon  the  larger  or  smaller  size  of 
the  protrusion,  and  the  consequent  dis- 
tension of  the  tunica  vaginalis  testis. 

The  differential  diagnosis  between  these 
cases  of  hernia  into  the  vaginal  process 
of  the  peritoneum,  and  the  ordinary  form 
of  iuguino-scrotal  hernia,  is  formed  by 
the  manner  of  their  development,  the  age 
at  which  they  first  appear,  and  their  con- 
figuration. Whilst  the  common  form  is 
developed  slowly,  these  appear  suddenly, 
and  often  pass  at  once  into  the  scrotum 
without  resting  in  the  inguinal  canal. 
They  are  noticed  in  the  earliest  infancy, 
throughout  childhood,  and  during  early 
adult  life.  Their  form  or  outline  is  highly 
characteristic.  The  tumor  projects  in  a 
remarkable  manner  from  the  external 
outlet  of  the  inguinal  canal ;  directly  the 
rupture  escapes  from  the  embrace  of  the 
external  abdominal  ring,  the  form  is  more 
globular  and  rounded  in  comparison  with 
the  pyriforrh  outline  of  the  hernia  of  slow 
formation  in  adult  life.  The  testis  can  or 
cannot  be  felt ;  when  it  is  easily  detected, 
it  is  evident  that  the  gland  and  rupture 
are  in  separate  sacs,  and  vice  versa. 

[Dr.  Gurdon  Buck  reported  a  case 
(Am.  Journ.  of  the  Med.  Sciences,  Jan. 
1871)  in  which  the  tunica  vaginalis  was 
merely  dilated  into  a  tubular  canal  of 
uniform  calibre,  and  the  diagnosis  was 
thereby  rendered  very  difficult.] 

In  the  hour-glass-shaped  variety  the 
configuration  alone  is  sufficient  to  attract 
notice  and  lead  to  its  diagnostication. 

When  the  hernia  is  reducible,  the  depth 
of  the  internal  abdominal  ring  and  the 
length  of  tbe  inguinal  canal  are  discover- 
able by  tactile  examination. 

The  importance  of  recognizing  these  cases. 
— It  is  highly  important  to  recognize  the 
cases  of  hernia  into  the  vaginal  process  of 
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the  peritoneum,  in  a  practical  point  of 
view,  especially  in  relation  to  their  treat- 
ment. Much  more  severe  constitutional 
symptoms  usually  accompany  strangula- 
tion in  these  cases,  and  this  condition  of 
the  hernia  takes  place  more  rapidly  than 
when  the  hernial  sac  has  been  of  slow 
formation.  They  require,  therefore,  the 
liberation  of  the  bowel  as  soon  as  it  is 
possible. 

Considerable  difficulty  is  experienced  in 
reducing  these  protrusions  by  the  taxis,  in 
consequence  of  the  depth  of  the  orifice  of 
the  sac,  the  inability  of  the  operator  to 
fix  it  or  command  its  movements,  the  eon- 
traction  of  its  orifice,  its  unyielding  tex- 
tures, and  the  length  of  the  neck  of  the 
sac,  or  that  part  of  it  lying  between  the 
two  inguinal  rings  within  the  inguinal 
canal.  In  cases  of  the  hour-glass  con- 
traction of  the  sac,  the  taxis  is  generally 
useless  if  the  bowel  has  been  strangulated 
but  a  few  hours,  and  persistence  in  such 
attempts  is  extremely  hazardous.  Under 
any  conditions,  the  surgeon  must  remem- 
ber that  two  distinct  and  separate  contrac- 
tions exist,  through  which  the  rupture 
must  have  passed  ;  one  of  these  being 
situated  in  the  body  of  the  sac,  the  other 


being  its  true  ventral  orifice.  Either  of 
these  contractions,  or  both  of  them,  may 
oiler  insuperable  impediments  to  the  re- 
duction of  the  hernia,  unless  their  tissues 
be  cut. 

If  we  scrutinize  any  large  number  of 
cases  of  inguinal  hernia  admitted  into  the 
hospitals,  a  majority  of  those  requiring 
the  liberation  of  the  bowel  by  a  cutting- 
operation  are  patients  under  30  years  of 
age.  At  St.  George's  Hospital,  out  of  28 
males  suft'ering  with  strangulated  oblique, 
hernia,  17  were  under  80  years  of  age  ; 
11  had  passed  that  age.1  At  Guy's  Hos- 
pital, of  57  cutting  operations  performed 
in  order  to  liberate  a  strangulated  ingui- 
nal hernia,  33  belonged  to  the  class  of 
which  we  are  writing,  24  were  of  the  old 
slowly-forming  variety.  Next,  in  order 
to  demonstrate  with  how  much  greater 
facility  the  old  inguino-scrotal  hernia  is 
reduced0by  the  taxis,  than  that  descending 
into  the  vaginal  process  of  the  peritoneum, 
we  may  refer  to  129  cases  of  oblique  in- 
guinal hernia,  admitted  also  into  Guy's 
Hospital.  Of  these,  59  had  traversed  the 
canal  of  the  vaginal  process  of  the  perito- 
neum, 70  belonged  to  the  old  inguino- 
scrotal  variety.     Or,  tabulated  thus  : — 


Of  inguino-scrotal,  the' 
sac  of  which  formed 
slowly 

Of  ing. -scrotal  descend- 
ing along  the  vaginal 
process  of  peritoneum 


94 
cases 


92 
cases 


{requiring  a  cutting 
operation     . 
reduced  by  taxis 
requiring  a  cutting 

operation     . 
educed  by  taxis 


S: 


24  or  25.53  per  cent. 

70  "  74.46       " 

33  or  35.86  per  cent. 
59  "  63.04       " 


Another  subject  of  great  importance 
relates  to  the  application  of  the  taxis.  In 
some  of  those  cases  in  which  the  hernia, 
when  strangulated  by  the  orifice  of  the 
sac,  was  supposed  to  have  been  returned 
into  the  abdomen  in  a  mass,  more  careful 
examination  after  death  showed  that  the 
inguinal  portion  of  the  sac  was  burst,  and 
that  the  bowel  had  been  pushed  through 
the  laceration,  and  was  lying  outside  the 
peritoneum,  between  it  and  the  internal 
abdominal  fascia.  This  accident  is  more 
fully  described  at  page  698.  In  these 
cases,  also,  the  mouth  of  the  sac  is  some- 
times detached  from  its  connections. 
"When  the  patient  is  youthful,  and  the 
anaesthetic  effects  of  chloroform  are  fully 
produced,  great  caution  is,  therefore, 
necessary  in  using  the  taxis,  on  account 
of  the  slight  and  delicate  connections  of 
the  peritoneum  to  the  neighboring  parts 
at  this  early  age. 

Difficulties  also  attend  the  operations 
on  these  cases,  in  consequence  of  the 
depth  of  the  orifice  of  the  sac,  the  varia- 
ble position  of  the  testis,  and  the  varieties 
which  may  be  encountered  in  the  disposi- 
tion of  the  hernial  sac,  all  of  which  have 
been  before  described. 


Infantile  hernia. — The  infantile  hernia 
of  Hey,  and  the  encysted  hernia  of  the 
tunica  vaginalis  of  Astley  Cooper,  are 
synonymous  terms  for  a  variety  of  the 
oblique  inguinal  hernia,  depending  like- 
wise upon  an  abnormal  condition  of  the 
tunica  vaginalis  peritonei.  The  state  of 
that  sheath  which  precedes  the  develop- 
ment of  this  kind  of  hernia  depends  upon 
the  ventral  orifice  being  closed,  but  the 
canal  persisting  from  that  point  to  the 
testis.  The  hernia  slowly  pushes  before 
it  the  parietal  peritoneum  of  the  abdomen 
into  this  sheath,  and  when  the  parts  are 
dissected,  it  is  seen  that  "the  tunica  va- 
ginalis is  continued  up  to  the  abdominal 
ring,  and  encloses  the  hernial  sac,"  as 
Mr.  Hey  describes.  In  this  manner  "  the 
protruded  parts,  together  with  the  sac, 
are  contained  in  the  tunica  vaginalis 
testis"  (Lawrence,  A  Treatise  on  Rup- 
tures, p.  576). 

The  name  given  by  Hey  to  this  variety 
of  hernia  leads  the  reader  to  infer  that  it 
is  always  developed  in  infancy.  This, 
however,  is  not  the  fact.     Hey's  case  was 

1  Medical  Times  and  Gazette,  1861,  vol.  i., 
p.  624. 
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an  infant  fifteen  months  old.  Forster's 
case,  related  by  Cooper,  was  thirty-one 
years  old  at  the  time  of  the  operation. 
The  duration  of  the  rupture  is  not  spe- 
cially stated,  but  the  description  induces 
us  to  believe  that  it  had  not  existed  long. 
In  Lucas's  case  the  rupture  was  developed 
at  about  seventeen  years  of  age.  The 
man  in  Forster's  second  case,  had  been 
ruptured  all  his  life.  Mr.  Holmes  reports 
a  case  in  which  the  rupture  was  devel- 
oped at  about  twelve  years  of  age  ;  and  I 
operated  upon  a  man  in  Guy's  Hospital, 
forty-two  years  old,  who  was  not  ruptured 
until  he  had  completed  his  tliirtj'-fifth 
year. 

Cases  of  this  kind  are  very  rare.  Their 
precise  nature  is  usually  only  detected 
during  the  time  of  the  operation,  when 
the  surgeon  finds  that  on  cutting  into  the 
tumor,  a  serous  cavity  is  opened,  which 
contains  the  hernial  sac,  invested  exter- 
nally by  a  serous  membrane.  Within  this, 
the  true  hernial  sac,  the  rupture  is  found. 
The  operator  may  also  be  a  little  puzzled 
by  finding  the  tumor  so  remarkably  mova- 
ble, after  he  has  incised  the  first  serous 
sac.  The  whole  tumor,  with  the  testis 
attached  to  its  walls,  falls  out,  and  seems 
to  be  only  suspended  by  its  attachment  to 
the  margins  of  the  external  abdominal  ring. 

Inguino-scrotal  hernia  of  slow  formation. 
— That  variety  of  oblique  inguino-scrotal 
hernia  which  occurs  in  middle  and  late 
adult  life,  and  forms  for  itself  its  own  sac 
by  pushing  the  parietal  peritoneum  before 
it,  causes  at  first  a  slight  swelling  at  the 
internal  abdominal  ring,  slowly  traverses 
the  inguinal  canal,  and  at  last  occupies 
more  or  less  of  the  scrotum.  To  the 
"pointing"  of  the  hernia  at  the  internal 
inguinal  ring,  as  M.  Malgaigne  aptly 
terms  it,  the  attention  of  the  surgeon  is 
sometimes  drawn.  Upon  inspection  a 
slight  elevation  of  the  integuments  over 
the  internal  inguinal  ring  is  observable, 
which  becomes  more  prominent  when  the 
patient  contracts  the  abdominal  muscles 
or  coughs,  especially  if  standing  erect. 
In  this  posture,  and  under  similar  influ- 
ences, if  the  finger  be  placed  over  the 
ring,  the  hernia  is  projected  against  it, 
and.  the  sensation  thus  induced  is  termed 
the  impulse  of  the  rupture. 

At  this  period  a  truss  should  be  con- 
stantly worn.  If  made  to  fit  comfortably, 
it  will  prevent  the  further  escape  of  the 
viscera  ;  and  by  counteracting  their  pro- 
pelling force  against  the  parietal  perito- 
neum, the  development  of  the  hernial  sac 
is  arrested. 

As  the  hernia  descends  further  from  the 
internal  inguinal  ring,  it  produces  a  swell- 
ing in  the  inguinal  canal.  The  long  axis 
of  the  tumor  is  parallel  with  Poupart's 
ligament,  and  therefore  follows   the  ob- 


lique direction  of  that  firm,  fibrous  struc- 
ture from  above  downwards  and  inwards. 
This  bubonocele,  as  the  tumor  is  usually 
called,  is  covered  by  the  integuments  of  the 
groin  and  the  aponeurosis  of  the  external 
abdominal  oblique  muscle.  Along  its  su- 
perior border  it  is  overlapped  by  the  free 
edge  of  the  internal  oblique  and  transver- 
salis  muscles ;  along  its  inferior  by  the 
cremaster  muscle.  It  lies  upon  the  inter- 
nal abdominal  fascia  as  it  emerges  at  the 
internal  inguinal  ring,  afterwards  upon 
the  conjoined  tendons  of  the  internal  ob- 
lique and  transversalis  muscles,  just  be- 
fore it  reaches  the  external  inguinal  ring. 
Under  these  dispositions  of  the  fleshy  and 
tendinous  fibres  of  the  abdominal  muscles, 
the  hernial  sac  with  its  contents  is  in  a 
very  especial  manner  under  the  influence 
of  their  contractions  ;  more  especially  in 
the  region  of  its  mouth  and  neck  :  hence 
a  frequent  impediment  to  the  reduction 
of  a  hernia.  The  spermatic  cord  usually 
lies  behind  the  tumor  at  the  internal  in- 
guinal ring,  and  is  attached  to  the  poste- 
rior surface. of  the  sac  as  it  traverses  the 
inguinal  canal. 

As  the  development  of  the  sac  ad- 
vances, it  is  pushed  through  the  external 
inguinal  ring,  over  the  os  pubis,  and  into 
the  scrotum.  As  the  hernia  points  at  the 
external  inguinal  ring,  it  forms  a  some- 
what globuular  swelling  ;  but  as  its  bulk 
increases  in  its  progress  towards  the  fun- 
dus of  the  scrotum,  the  shape  of  the  tu- 
mor is  generally  pyriform,  when  the 
scrotum  is  distended  with  the  hernia.  In 
the  body  of  the  tumor  contractions  or  de- 
pressions, generally  following  an  oblique 
or  transverse  direction,  are  occasionally 
observable.  Such  appearances  are  due  to 
the  more  or  less  yielding  tissues  of  the 
scrotum. 

The  testis  is  usually  below  the  tumor, 
sometimes  behind  it.  The  elementary 
structures  of  the  spermatic  cord  may  be 
traced  along  its  posterior  or  outer  bound- 
ary, generally  close  together,  side  by  side, 
but  sometimes,  though  very  rarely,  sepa- 
rated from  each  other. 

When  the  hernia,  is  reduced,  the  fore- 
finger may  be  passed  with  facility  into 
the  abdominal  cavity  through  the  exter- 
nal inguinal  ring,  the  inguinal  canal,  much 
shortened,  and  the  internal  inguinal  ring. 

This  is  practicable  on  account  of  the 
approximation  of  those  rings  taking  place 
from  the  pressure  of  the  hernia  and  the 
relaxation  of  the  surrounding  structures. 
The  mouth  of  the  sac  and  the  inguinal 
apertures  are  indeed  sometimes  so 
stretched  that  the  finger  may  be  freely 
passed  to  the  abdominal  surface  of  the 
symphysis  pubis  ;  and  the  pulsation  of 
the  epigastric  artery,  or  of  the  external 
iliac,  may  be  felt  in  the  usual  situations  of 
those  vessels. 
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A  Tabular  arrangement  of  the  characteristics  of  the  three  varieties  of  oblique  inguinal 

hernia  in  males. 


A.  Into  the  vaginal  process  of  the 

peritoneum. 

(Hernia  congenita  Halleri.) 


1.  Is  developed  most  com- 
monly in  infancy  ;  occasionally 
in  youth  ;  rarely  in  adult  life. 

2.  Is  suddenly  produced. 

3.  At  once  descends  along 
the  inguinal  canal  into  the 
scrotum. 

4.  May  rest  in  the  inguinal 
canal  when  the  testis  is  not  in 
the  scrotum. 

5.  Envelops  the  testis,  and 
lies  in  contact  with  that  organ. 


6.  The  orifice  of  the  hernial 
sac  is  contracted,  and  corre- 
sponds with  the  site  of  the  in- 
ternal abdominal  ring. 

7.  Neck  of  the  sac  long  and 
tubular  ;  it  lies  in  the  inguinal 
canal,  between  the  rings, which 
are  not  approximated,  even  in 
the  adult. 

8.  Hernial  sac  a  direct,  con- 
genital prolongation  of  the 
peritoneum  ;  tubular  when  not 
distended  with  a  hernia.  It 
reaches  the  testis  in  the  scro- 
tum, and  envelops  it.  Thus 
there  is  a  congenital  serous 
canal  to  receive  the  hernia. 


B.  Into  the  funicular  portion  of 

the  vaginal  process  of  tho 

peritoneum. 


1.  Is  developed  frequently 
in  infancy;  often  in  youth 
and  in  adult  life. 

2.  The  same. 

3.  The  same. 


4.  May  rest  in  the  inguinal 
canal  when  the  testis  is  in 
the  scrotum. 

5.  The  testis,  at  the  fundus 
of  the  scrotum,  occupies  its 
own  serous  sac,  which  sepa- 
rates it  from  the  hernia.  It 
usually  produces  a  very  dis- 
tinct prominence  at  this 
part. 

6.  The  same. 


7.  The  same. 


8.  Hernial  sac,  a  direct 
congenital  prolongation  of 
the  peritoneum ;  tubular 
when  not  distended  with  a 
hernia.  It  does  not  extend 
into  the  scrotum  so  low  as 
the  testis.  A  congenital  se- 
rous canal  exists  to  receive 
the  hernia. 


C.  Inguino-scrotal  ;  into  the  tissues 
of  the  scrotum. 


1    Occurs  in  adults,  I  believe, 
exclusively. 


2.  Is  slowly  produced. 

3.  By  slow  degrees  traverses 
the  inguinal  canal  and  scro- 
tum. 

4.  May  remain  in  the  inguinal 
canal  for  an  indefinite  period, 
the  testis  being  in  the  scrotum. 

5.  Is  separate  from  the  testis, 
which  is  at  the  fundus  of  the 
scrotum,  usually. 


6.  Orifice  of  the  sac  large  and 
near  the  external  abdominal 
ring. 


7.  Neck  of  sac  short,  dilated  ; 
inguinal  canal  shortened  ;  the 
rings  being  approximated. 


8.  Hernial  sac  a  new  forma- 
tion, and  slowly  developed  by 
the  pressure  of  the  abdominal 
viscera  against  the  parietal  ab- 
dominal peritoneum,  which  by 
extension  before  the  hernia  is 
thus  formed  into  a  sac  for  it. 
Here  the  hernia  forms  its  own 
sac  by  pushing  the  peritoneum 
before  it.  The  tubular  charac- 
ter of  the  sac  is  wanting. 


Biagnostication. — Every  inguinal  hernia 
escapes  from  the  abdominal  cavity  above 
Poiipart's  ligament.  If,  therefore,  the 
tumor  formed  by  an  inguinal  protrusion 
he  examined  whilst  in  the  inguinal  canal, 
Poupart's  ligament  is  traceable  along  its 
inferior  border,  and  the  opening  where 
the  tumor  seems  to  make  its  escape  from 
the  abdomen  is  above  the  same  fibrous 
band.  It  may  be  always  distinguished, 
then,  from  crural  hernia ;  for  that  kind 
generally  escapes  through  the  crural  ring, 
which  is  situated  behind  and  below  Pou- 
part's ligament,  and  that  ligament  may 
be  always  traced  along  the  superior  border 
of  the  tumor.  Pigs.  420,  420  should  be 
compared.     [See  also  fig.  419.] 


Again,  an  inguinal  hernia  reaches  the 
scrotum  through  the  external  inguinal 
ring,  the  outer  pillar  of  which  is  formed 
by  the  pubic  attachment  of  Poupart's 
ligament  to  the  spinous  process  of  the 
pubes.  Now  place  the  tip  of  the  finger 
upon  the  last-mentioned  process  of  bone, 
and  if  the  neck  of  the  tumor  lies  to  its 
inner  side,  or  between  the  finger  and  the 
symphysis  pubis,  the  tumor  must  be 
formed  by  a  protrusion  which  has  passed 
the  external  inguinal  ring ;  a  fact  suffi- 
ciently demonstrative  of  an  inguinal  her- 
nia. Should  the  tumor  be  to  the  outer 
side  of  the  finger,  the  probability  is  that 
the  hernia  has  passed  through  the  crural 
r'uvj:. 
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Differential  diaynostication. — The  sur- 
geon is  often  required  to  distinguish  be- 
tween inguino-scrotal  hernia  and  some 
other  tumors  developed  in  the  inguinal 
region  and  scrotum. 

These  are — 1st,  the  different  kinds  of 
hydrocele  ;  2d,  the  encysted  spermatocele 
connected  with  the  epididymis  ;  3d,  vari- 
cocele of  the  spermatic  veins  ;  4th,  in- 
flammation of  an  old  hernial  sac,  and  the 
results  of  such  inflammation  ;  5th,  inflam- 
matory affections  and  other  diseases  of 
the  testis,  the  cord,  and  their  coverings  ; 
6th,  hematocele  ;  7th,  malpositions  of  the 
testis  ;  8th,  inflammatory  and  other  dis- 
eases of  the  inguinal  lymphatic  glands  ; 
9th,  growths  of  fat  in  the  connective  tis- 
sue of  the  inguinal  canal  and  upon  the 
spermatic  cord  ;  10th,  diseases  of  the  in- 


teguments of  the  scrotum,  especially 
growths,  as  elephantiasis. 

The  nature  of  these  diseases  being  de- 
scribed in  other  parts  of  this  work,  the 
observations  we  have  to  make  in  relation 
to  the  differential  diagnosis  between  them 
and  inguino-scrotal  ruptures  may  be  con- 
densed into  a  tabular  form.  This  plan 
was  suggested  by  the  perusal  of  a  chapter 
written  by  M.  Vidal  (de  Cassis),  entitled 
"Chronic  tumors  of  the  scrotum  consid- 
ered in  a  diagnostic  point  of  view."1 

To  one  variety  of  hydrocele  it  is  per- 
haps necessary  to  make  a  special  allusion. 
In  rare  instances  serum  collects  in  the 
vaginal  process  of  the  peritoneum,  when 
its  ventral  orifice  is  patent,  and  the  accu- 
mulated fluid  may  be  pressed  out  of"  the 
scrotum  into  the  peritoneal  cavity  through 


Characteristics  of  the  Reducible  Tumors  compared  with  Hernia. 


1.  Inguinal 

HERNIA. 


Their  entrance  or  return  into  the  abdomen. 


Characters  in 
common. 


Hydrocele 
of  vaginal 
process  of 
peritoneum. 


3.  Hydrocele 
of  funicu- 
lar division 
of  vaginal 
process  of 
peritoneum. 


4.  Varicocele. 


All  return  in- 
to the  abdomen 
most  easily 
when  the  pa- 
tient lies  down 
on  the  back 
and  when  the 
abdominal 
muscles  are  re- 
laxed. 


Special  characters:  when  without 
complications. 


1.  Hernia  enters  most  readily. 
When  once  commenced,  passes 
in  quickly  and  suddenly.  En- 
trance complete.  Opaque  and 
thick  neck  of  tumor.  Testis 
may  or  may  not  be  perceptible 
until  reduced.    No  vibration. 


2.  Hydrocele  of  vaginal  pro- 
cess of  peritoneum  enters 
slowly,  and  never  suddenly. 
Entrance  complete.  Translu- 
cent and  small  neck  of  tumor. 
Testis  imperceptible  until  the 
fluid  has  entered  the  abdomen. 
Vibration. 

3.  Hydrocele  of  funicular  di- 
vision of  vaginal  process  of 
peritoneum  enters  like  No.  2. 
Entrance  complete.  Translu- 
cent. Neck  of  tumor  may  pass 
into  inguinal  canal.  Testis 
perceptible  at  fundus  of  tu- 
mor.    Vibration. 

4.  Varicocele   enters    very 
slowly.      Entrance   not   com- 
plete, the  bulk  of  tumor  only 
diminished.     No  vibration. 


Their  passage  from  the 
abdomen. 


Special  characters. 


1.  Is  developed  from 
above,  descends  when  the 
patient  rises  or  exerts  the 
abdominal  muscles,  and 
more  quickly  than  others. 
The  finger  pressed  over  the 
ring  prevents  its  descent. 


2.  Seems  to  be  developed 
from  below  upwards.  The 
serum  sometimes  remains 
in  spite  of  the  horizontal 
position. 


3.  Similar  to  No.  2. 


4.  The  tumor  increases 
like  hernia  when  the  pa- 
tient rises;  but  it  increases 
also  if  pressure  be  made 
over  the  course  of  the 
spermatic  veins  in  the  in- 
guinal canal,  or  if  the 
blood  be  retarded  in  its 
passage  along  them  in 
any  way. 


1  Traite  de  Path,  externe,  edit.  1841,  vol.  v.,  p.  715. 
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that  aperture.  This  condition  usually 
occurs  in  infants,  but  we  have  seen  it  in 
adults,  complicated  even  with  ;i  hernia. 
The  differential  diagnosis  is  stated  in  the 
table. 

The  chronic  tumors  of  the  scrotum  may 
be  arranged  in  two  divisions : — 

I.  The  reducible.     (See  table  on  p.  724.) 

II.  The  irreducible.  (See  table  below, 
on  this  page. ) 

In  the  first  division  there  are  : — 

1.  Inguinal  hernia. 

2.  Hydrocele  of  the  vaginal  process  of 
the  peritoneum. 

<•  3.  Hydrocele  of  the  funicular  portion  of 
the  same  process. 

4.  Varicocele  of  the  spermatic  veins. 

The  tumors  in  the  second  division  are 
composed  very  often  of  fluids  only,  some- 
times almost  exclusively  of  solids,  but 
occasionally  of  both  solids  and  fluids  in 
variable  proportions. 

Those  composed  of  fluids  are — 1,  hy- 
drocele of  the  tunica  vaginalis  propria 
testis ;  2,  hematocele  in  the  same  sac 
when  first  developed  ;  3,  encysted  sperma- 
tocele connected  with  the  epididymis  ;  4, 
hydrocele  of  the  spermatic  cord. 


Those  formed  by  solids,  or  of  solids  and 
fluids,  arc  — 1,  the  diseases  of  the  testis, 
a,  of  inflammatory  origin,  6,  specific  new 
growths  ;  'J,  hsematocele  of  some  standing 
in  which  changes  have  taken  place  ;  3, 
diseases  of  the  spermatic  cord  ;  4,  growths 
of  lilt  extending  from  the  inguinal  canal 
into  the  scrotum  or  in  its  tissues  ;  5,  dis- 
eases of  the  tissues  of  the  scrotum. 

Between  the  local  signs  of  an  inflamed 
scrotal  hernial  sac,  especially  if  its  orifice 
be  plugged  by  omentum,  and  an  inflamed 
hernia,  there  is  a  close  resemblance.  But 
from  the  history  of  the  case,  and  the  ab- 
sence of  those  constitutional  symptoms 
which  accompany  an  inflamed  hernia,  a 
correct  diagnostication  may  be  formed. 

The  inflammatory  conditions  of  the 
testis,  the  cord,  its  coverings,  and  the 
tissues  of  the  scrotum,  do  not  resemble 
hernial  tumors  either  in  their  local  or 
constitutional  manifestations.  It  is  more 
probable  that  a  hernial  protrusion  might 
be  considered  to  be  some  affection  of  those 
organs,  than  that  they  should  be  mistaken 
for  a  hernia.  The  history  of  the  ca,se 
usually  removes  ad  doubt  as  to  its  na- 
ture. 


Characteristics  of  the  Irreducible  Tumors  as  compared  with  Hernia. 


Fluctua- 

Delation of 

Disease. 

Weight. 

Translu- 

tion  and 

testis  to 

Figure  and  develop- 

Size. 

Consist- 

Pain. 

ceucy. 

vibration. 

tumor. 

ment. 

ence. 

Hernia. 

Lighter 

Very 

Only 

Position  va- 

Pyriform, but  with 

Variable  ; 

Soft  and 

Painless 

than 

rarely  so; 

when 

riable,    but 

thick  neck.   Occasion- 

at times 

yielding, 

unless 

either  the 

generally 

fluid  co- 

the testis  usu- 

ally globular  or  ovoid. 

very 

except  it 

diseased. 

fluid  or 

opaque. 

exists 

ally  discover- 

Outline regular.     Be- 

large. 

be  omen- 

solid tu- 

with the 

able. 
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tal. 
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hernia. 

tum  and  descends. 
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HEemato- 
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Distinct ; 
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Painless, 
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cole par- 
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cele ;    not  in 
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acteristic, 

hydrocele    of 
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ceedingly 
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hydro- 

rare cases 
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of spermatic   cord. 

incom- 
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axis  of  scrotum.     Bo- 
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scrotum  and  ascend. 
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Solid 
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Opaque. 

Absent. 
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Resisting, 

Painful, 

Tumors. 

heavier 

ed  and  imper- 

preserved. Sometimes 

steadily 

firm  and 

but  vari- 

than 

ceptible   tho' 

surface  irregular. 

increas- 

rarely 

able  in 

fluid. 

its   site   may 
be  discover- 
able by  pres- 
sure. 

ing. 

hard. 

degree. 

Mixed 

Heavy. 

Some- 

In some 

Involved. 

Irregular  outline. 

Large;  at 

Desisting 

Variable. 

Tumors. 

times  in 
parts  of 
them. 

parts,  not 
in  others. 

times  ra- 
pidly in- 
creasing. 

in  parts, 
soft  in 
others. 

Treatment. — The  palliative  treatment  of 
reducible  oblique  inguinal  hernia  consists 
in  maintaining  perfect  and  unintermitting 
retention  of  the  hernia ;  for  if  this  be 
done  carefully  and  with  method,  a  per- 
manent cure  may  be  effected,  especially 
in  children.  The  cases  of  hernia  into  the 
vaginal  process,  if  carefully  treated  inv 


mediately  after  the  first  appearance  of 
the  rupture,  and  before  the  walls  of  that 
canal  have  been  stretched  for  any  length 
of  time,  are  sometimes  cured  by  the  em- 
ployment of  a  well-adjusted  truss.  But 
in  the  use  of  this  instrument  before  pu- 
berty, great  attention  must  be  given  to 
the  site  of  the  testis  ;  for  the  pad  of  the 
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truss  might  press  injuriously  upon  that 
organ.  The  spring  of  the  truss  must  not 
be  too  powerful ;  for  if  the  pressure  of  the 
pad  upon  the  walls  of  the  abdomen  is 
very  strong,  their  tissues  are  absorbed 
where  the  pad  presses,  and  they  become, 
in  consequence,  seriously  weakened.  The 
pad  should  prevent  the  escape  of  the  her- 
nia by  its  accurate  adjustment,  rather 
tbau  by  the  force  with  which  it  presses 
against  those  apertures  through  which 
the  hernia  passes.  On  this  account,  each 
individual  requires  to  have  a  truss  adapted 
to  the  configuration  of  the  body.  The 
pad  should  be  applied  over  the  internal 
inguinal  ring,  pressing  gently  upon  the 
inguinal  canal  to  afford  support  to  the  tis- 
sues of  that  part,  and  not  upon  the  exter- 
nal inguinal  ring  and  pubes,  as  we  have 
often  seen  it  applied.  The  patient  should 
be  enjoined  to  wear  the  truss  uninterrupt- 
edly, except  only  when  lying  in  bed ;  to 
adjust  it  carefully  before  leaving  bed  in  the 
morning,  and  on  no  account  to  permit  the 
hernia  to  remain  for  a  moment  in  the  sac. 

When  the  hernia  has  acquired  large 
dimensions,  or  has  become  irreducible,  a 
particular  form  of  appliance,  termed  the 
bag-truss,  becomes  indispensable. 

The  radical  cure  of  reducible  inguinal 
hernia. — The  mode  of  performing  the  ope- 
ration as  practised  by  Wutzer  is  as  fol- 
lows (a  special  instrument  is  required, 
which  consists  of  two  pieces  of  wood  and 
a  flexible  needle): — 

The  patient  being  placed  in  the  most 
favorable  position,  and  the  rupture  care- 
fully reduced,  the  forefinger  of  the  opera- 
tor is  used  to  invaginate  the  integuments 
and  to  push  the  fundus  of  the  sac  into  its 
orifice.  The  cylindrical  Avooden  plug  is 
next  inserted  in  place  of  the  finger,  and  the 
needle  thrust  through  the  invaginated  skin, 
sac,  anterior  wall  of  the  inguinal  canal, 
and  skin  of  the  groin.  The  grooved  piece 
of  wood  is  then  laid  over  the  inguinal 
canal,  held  in  position  by  the  needle,  and 
screwed  tightly  to  the  first  piece,  in  order 
to  induce  adhesion  between  the  tissues 
thus  compressed  between  them.  The  plug 
is  retained  for  seven  or  ten  days,  accord- 
ing to  circumstances :  after  its  removal, 
a  pad  should  be  adjusted  to  support  the 
part,  and  prevent  the  extrusion  of  the 
invaginated  tissues. 

The  commonly  unsuccessful  issue  of  the 
operations  performed  on  the  principle  of 
invagination,  as  advocated  by  Grerdy, 
Wutzer,  and  others,  induced  Mr.  Wood 
to  search  for  the  cause  of  failure.  This 
he  attributes  to  the  want  of  union  be- 
tween the  invaginated  tissues  and  those 
lying  behind  them.  The  theory  of  Wut- 
zer's  operation  is  to  induce  adhesion  be- 
tween the  fundus  of  the  hernial  sac  and 
the  entire  circumference  of  its  orifice,  as 
well  as  entire  obliteration  of  the  other 


parts  of  the  sac  by  adhesive  inflamma- 
tion. Unfortunately,  however,  the  results 
of  practice  do  not  uphold  the  theory. 

Mr.  Wood1  has  contrived  an  operation 
by  which  he  believes  the  chances  of  fail- 
ure above  mentioned  are  prevented.  The 
operator  requires  a  special  needle,  scalpel, 
compress  made  of  wood,  glass,  or  porce- 
lain, and  some  strong  hempen  thread. 
The  contraction  of  the  abdominal  muscles 
should  be  completely  controlled  by  the 
influence  of  chloroform  [ether]. 

After  an  incision  has  been  made  through 
the  skin  of  the  scrotum,  the  forefinger  of 
the  operator  is  pushed  behind  the  hernial 
sac  as  far  as  possible  into  the  inguinal 
canal,  and  in  front  of  the  spermatic  cord, 
at  the  same  time  invaginating  the  tissues. 
The  needle  is  next  carried  by  the  side  of 
the  finger  and  passed  through  the  con- 
joined tendons  of  the  internal  oblique 
and  transversalis  mus-cles,  the  inner  pillar 
of  the  external  inguinal  ring,  and  the  in- 
teguments. Great  care  is  required  to 
avoid  including  the  spermatic  cord.  A 
thread  is  next  passed  through  the  eye  of 
the  needle,  and  the  latter  is  withdrawn, 
leaving  one  end  of  the  thread  in  the  punc- 
ture. The  needle,  still  threaded,  is  next 
passed  through  the  aponeurosis  of  the 
external  abdominal  oblique  muscle  near 
to  Poupart's  ligament,  and  opposite  to 
the  internal  inguinal  ring,  and  its  point 
brought  out  through  the  opening  in  the 
integuments  first  made  by  it.  A  loop  of 
thread  is  left  behind,  and  the  needle,  with 
the  thread  still  in  it,  is  again  passed 
through  that  portion  of  the  conjoined  ten- 
dons which  lies  over  the  rectus  muscle, 
close  to  the  pubic  spine  and  the  inner  pil- 
lar of  the  ring.  Its  point  is  now  brought 
through  the  first  puncture  for  the  third 
time,  and  the  needle  altogether  withdrawn 
from  the  thread. 

Thus  a  loop  and  two  ends  of  thread 
pass  through  one  opening  in  the  skin. 
"Two  portions  of  thread  are  thus  placed 
across  the  hernial  canal,  invaginated  fas- 
cia and  sac,  closely  embracing,  but  not  in- 
cluding, the  spermatic  cord,  and  connect- 
ing the  posterior  or  deep  wall  with  the  an- 
terior and  superficial,  perforating  the  apon- 
eurosis of  the  external  abdominal  oblique 
muscle  in  three  places  ;  but  escaping  by 
the  same  aperture  in  the  skin"  (Wood). 
The  compress  is  next  applied  over  the 
canal  obliquely,  and  the  two  ends  of  the 
thread  passed  under  the  loop  and  tied  in 
such  a  manner  as  to  give  equable  adjust-* 
ment  to  the  pressure. 

The  after-treatment  of  the  case  is  the 
same  as  that  adopted  in  similar  opera- 
tions. 

1  On  Rupture  :  Inguinal,  Crural,  and  Unit 
bilical,  etc.,  by  John  Wood,  8vo.,  London, 
1863. 
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Mr.  Wood  describes  several  modifica- 
tions of  tiiis  operation  in  which  wire  was 
used  with  good  results. 

[A  plan  which  has  found  some  favor  in 
this  country,  and  which  I  have  used  with 
success  in  three  cases,  is  known  as  Ag- 
new's.  The  instruments  required  are 
shown  in  fig.  423.    The  skin  being  divided, 

Fig.  423. 


Agnew's  instruments  for  the  radical  cure  of  hernia. 

the  fascia  and  subjacent  tissue  are  pushed 
up  into  the  inguinal  canal  as  far  as  possi- 
ble, and  the  bivalve  plug,  closed,  is  then 
substituted  for  the  finger.  Next  the  long 
needle  is  passed  up  through  the  groove  on 
one  side  of  the  lower  blade,  and  out  at  its 
tip.  A  suture  of  silk  or  fine  wire  is  inserted 
in  the  eye  ;  the  needle  is  then  withdrawn, 
and  carried  up  through  the  other  groove, 
and  out.  Thus  the  end  of  the  inverted 
pouch  of  tissue  (not  skin)  is  sutured  in  its 
new  position.  Now,  the  blades  of  the 
bivalve  plug  being  kept  widely  opened, 
sutures  are  passed  across  between  them, 
and  secured  about  bits  of  catheter  on 
either  side.  The  plug  is  now  carefully 
withdrawn,  and  the  sutures  left  in  place 
as  long  as  may  seem  desirable.   A  dressing 


of  laudanum,  or  lead-water  and  laudanum 
should  generally  be  applied  after  the  ope- 
ation,  to  allay  pain. 

Dr.  Greensville  Dowell's  needles  are 
shown  in  fig.  424.  His  plan  of  operation, 
which  is  quite  ingenious,  can  hardly  be 
detailed  here,  but  is  given  in  full  in  his 
book  on  the  subject. 

Fig.  424. 


Dowell's  hernia  needles.] 


The  taxis. — When  a  surgeon  has  a  case 
of  irreducible  inguinal  hernia  to  treat,  his 
attention  should  be  particularly  devoted 
to  a  very  careful  examination  of  the  tu- 
mor, in  order  to  diagnosticate  the  variety 
under  observation.  He  should  ascertain 
with  accuracy  the  anatomical  relations  of 
the  tumor  to  the  surrounding  parts  ;  the 
position  of  the  testis,  especially ;  the 
length  of  time  the  patient  has  been  rup- 
tured ;  the  mode  of  development  of  the 
hernia,  whether  suddenly  or  slowly ;  the 
treatment  pursued  to  prevent  the  protru- 
sion from  taking  place  ;  and  the  history  of 
the  present  state  of  the  rupture. 

Having  determined  the  variety,  if  the 
state  of  the  tumor  permit,  he  may  employ 
gentle  pressure  in  order  to  reduce  the 
protrusion,  remembering  the  direction  or 
course  it  has  taken,  and  the  circumstances 
which  probably  cause  the  impediment  to 
its  reduction.  The  abdominal  muscles 
must  be  relaxed  as  much  as  possible  whilst 
the  patient  lies  on  the  back. 

It  is  only  necessary  to  describe,  in  this 
place,  the  manipulative  proceedings,  as 
the  constitutional  measures  employed  to 
render  them  more  effective  have  been  de- 
tailed at  page  694.  A  very  much  larger 
proportion  of  the  cases  of  inguinal  hernia 
are  now  reduced  by  taxis  than  formerly. 
This  is  due  to  the  use  of  chloroform  [or 
ether],  the  effects  of  which  in  producing 
total  annihilation  of  the  contractile  func- 
tion of  muscular  tissue  are  so  import- 
ant. Small  inguino-scrotal  protrusions 
are  not  reduced  with  the  same  facility  as 
large  ones.  When  such  a  protrusion  oc- 
curs in  a  young  person,  and  has  been 
only  recently  developed,  after  a  fair  trial 
of  the  taxis,  when  the  patient  is  fully  un- 
der the  influence  of  chloroform,  and  the 
efforts  to  reduce  it  have  failed,  any  delay 
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in  removing  the  impediment  to  the  re- 
placement of  the  hernia  is  reprehensible. 
To  resort  to  any  other  measure  which 
necessitates  the  occupation  of  time,  is  only 
to  abandon  the  sufferer  to  additional  risk 
of  the  loss  of  life.  [Mr.  John  Duncan  re- 
lates (Edinb.  Med.  Journal,  jSTov.  1873)  a 
case  of  large  scrotal  hernia  reduced  by 
means  of  an  elastic  bandage  carefully  ap- 
plied. He  credits  Maisonneuve  with  the 
origination  of  the  idea.] 

If  the  protrusion  be  compound,  that  is 
to  say,  when  it  consists  of  a  large  mass  of 
omentum  and  a  very  small  knuckle  of 
bowel,  the  reduction  of  the  latter  is  ef- 
fected with  difficulty.  The  same  thing 
occurs  when  the  hernia  is  one  of  irreduci- 
ble omentum  of  long  standing,  from  old 
adhesions,  and  a  small  piece  of  bowel. 
Also,  when  the  sac  is  distended  and  ren- 
dered very  tense  by  a  considerable  effu- 
sion of  serum.  The  efforts  of  the  surgeon 
to  reduce  the  bowel  are  thereby  rendered 
abortive ;  for  if  the  serum  cannot  be 
made  to  pass  through  the  mouth  of  the 
sac,  into  the  abdomen,  the  hernia  never 
will. 

The  operation. — The  patient  should  lie 
on  the  back,  with  the  pelvic  region  slightly 
elevated,  unless  some  firm,  resisting  body, 
as  a  mattress,  cushion,  or  table,  be  un- 
derneath. The  anatomical  points  which 
the  surgeon  particularly  wishes  to  reach 
or  display  in  the  cutting  operation  are, 
the  external  inguinal  ring,  the  aponeuro- 
sis of  the  external  abdominal  oblique 
muscle,  the  internal  inguinal  ring,  and 
the  mouth  of  the  hernial  sac.  The  va- 
rious structures  which  constitute  the  cov- 
erings of  the  hernial  sac  need  not  be  dis- 
played with  rigorous  anatomical  precision. 
They  differ  exceedingly  in.  density  and 
development  in  different  cases.  The 
length  of  the  incision  should  not  be  pro- 
portioned to  the  size  of  the  hernia.  Its 
length  must  be  just  sufficient  to  expose 
freely  the  anatomical  points  alluded  to 
above,  and  no  more.  In  ordinary  cases, 
the  point  of  the  scalpel  should  be  inserted 
through  the  integuments  at  about  one  to 
two  inches  above  the  assumed  centre  of 
the  external  inguinal  ring,  and  carried 
downwards  upon  the  anterior  surface  of 
the  tumor,  to  terminate  about  two  or 
three  inches  below  the  same  mark.  The 
margins  of  the  external  inguinal  ring  are 
next  carefully  exposed,  and  their  rela- 
tions to  the  tumor  examined.  They 
should  not  be  cut  unless  it  be  imperatively 
required  to  do  so.  The  deeper  coverings 
of  the  hernial  sac  are  next  carefully  in- 
cised, with  or  without  the  assistance  of  a 
grooved  director,  until  that  important 
structure  is  reached. 

The  operator,  pressing  his  finger  upon 
the  sac,  next  insinuates  it  [the  finger] 
through  the  external  inguinal  ring,  in  or- 


der to  ascertain  if  there  be  any  structures 
which  firmly  encircle  the  neck  and  orifice 
of  the  sac  outside.     Should   he  discover 
any,  a  grooved  director  may  be  guided  by 
the   finger  underneath   them,    and   they 
may  be  cut.     After  slight  pressure  made 
upon  the  sac,  its  contents  are  sometimes 
returned  into  the  abdomen  at  this  stage 
of  the  operation.     If  their  reduction   be 
not  practicable,  the  peritoneal  sac  must 
next  be  opened.     It  must  be  done  after 
the  manner  described  at  p.  700,  and  with 
great  care.     Probably  some  serum  will  es- 
cape when  the  sac  is  cut,  but  this  is  not 
always  the  case.     The  opening  in  the  sac 
requires  to  be  sufficiently  large  to  allow 
the  operator  to  reach  its  orifice  easily,  and 
to  examine  its  contents.    The  index  finger 
is  nowr  passed  along  the  anterior  surface 
of  the  protrusion  upwards  towards  the 
mouth  of  the  sac,  when  an  impediment  to 
its  further  passage  is  encountered.     The 
tissues  which  bound  this  narrow  opening 
constitute  the  impediment  to  the  reduc- 
tion of  the  hernia.     The  operator  next 
passes  the  hernia  bistoury  along  a  grooved 
director,  or  upon  his  finger,  through  the 
mouth  of  the  sac,  and  divides  the  struc- 
tures in  contact  with  the  knife  sufficiently 
to  allow  the  ungual  phalanx  to  be  passed 
freely  into  the   abdominal  cavity.     The 
direction  of  this  incision  should  be  paral- 
lel with'the  linea  alba.     A  few  small  ar- 
teries are  occasionally  cut  during  the  ope- 
ration, which  may  be  twisted  immediately 
before  further  proceeding. 

Oblique  inguinal  hernia  in  the  female  sex. 
—  This  variety  occurs  at  very  earfy  periods 
of  life.  In  fact,  with  the  exception  of 
umbilical  hernia,  it  is  the  only  kind  devel- 
oped before  five  years  of  age.  Even  until 
the  age  of  puberty  it  is  more  common 
than  any  other  variety.  Its  development 
in  infancy  is  due  to  the  patulous  state  of 
the  vaginal  process  of  the  peritoneum, 
otherwise  known  by  the  name  of  the  canal 
of  !Nuek.  Doubtless  such  a  condition  of 
this  process  remains  throughout  early 
life,  into  which  a  hernia  occasionally  and 
suddenly  descends.  In  the  adult  female 
this  hernia  generally  forms  slowly  after 
thirty  years  of  age.  But  I  have  met  with 
double  inguinal  hernia  in  a  well-formed 
woman  aged  on!}-  twenty-four  years,  who 
had  never  been  pregnant ;  she  had  worked 
hard,  however. 

Its  anatomical  relations  are  alike  in 
both  sexes,  merely  substituting  the  round 
ligament  in  the  female  for  the  spermatic 
cord  of  the  male,  and  the  labium  pudendi 
for  the  scrotum. 

It  is  commonly  believed  that  inguinal 
hernia  is  much  more  rarely  met  with  in 
women  than  femoral.  However,  this  be- 
lief seems  to  be  founded  on  an  error.  Mr. 
Kingdon's  valuable   tables   show  that  in 


DIRECT    INGUINAL. 


729 


the  years  1860  and  1861,  1582  females  at 
all  ages,  suffering  with  either  one  variety 
of  hernia  or  the  other,  came  under  his 
observation.  Of  these,  761  were  afflicted 
with  inguinal  hernia,  and  821  with  fem- 
oral. Or,  inguinal  hernia  was  only  thirty 
less  than  half  the  total  number,  whilst 
femoral  was  but  thirty  more  than  half. 
Mr.  Kingdon  told  me  this  year  that  it  is 
not  uncommon  to  feel  the  ovary  in  the 
sac  of  an  inguinal  hernia  of  an  infant. 

[In  the  Transactions  of  the  Obstetrical 
Society  of  London,  vol.  xxi.,  1879,  Mr. 
Thomas  Chambers  reports  a  case  of  double 
inguino-ovarian  hernia  in  a  woman,  set. 
24,  in  which  the  swellings  were  becoming 
larger  and  more  painful  every  year,  and 
were  removed,  when  examination  with 
the  microscope  showed  them  to  be  unde- 
veloped testes.  (See  Am.  Journ.  of  Med. 
Sciences,  October,  1880,  p.  501.) 

A  yet  more  remarkable  case  is  quoted 
in  the  Brit.  Med.  Journal,  Jan.  3,  1880, 
as  reported  by  Dr.  Leopold  in  the  Arch, 
far  Gynsekologie,  vol.  xiv. ;  here  a  left  in- 
guinal hernia  was  found  to  contain  the 
upper  section  (segment?)  of  a  small 
uterus."  The  uterus,  ovary,  and  Fallo- 
pian tube  were  removed  ;  the  pedicle  liga- 
tured and  returned ;  and  the  patient  did 
well.] 

The  tumor  formed  by  an  inguino-labial 
hernia  rarely  attains  the  size  .so  often 
reached  by  inguino-scrotal.  Still,  we  have 
seen  one  which  descended  more  than  half- 
way below  the  middle  of  the  thigh,  and 
the  coverings  of  which  had  become  so  at- 
tenuated that  the  convolutions  of  the  in- 
testines were  distinctly  visible.  When  of 
moderate  size,  it  is  generally  of  a  more 
globular  figure,  and  it  has  a  longer  and 
more  contracted,  or  more  narrow  and 
cylindrical  neck,  than  in  the  male  sex. 

In  forming  a  correct  diagnostication  of 
this  hernia  in  the  female,  the  same  ana- 
tomical points  must  be  taken  as  guides 
which  have  been  already  described  when 
that  in  the  male  sex  was  under  considera- 
tion. The  surgeon  should,  however,  par- 
ticularly remember  that  a  hydrocele  of 
the  round  ligament,  or  of  the  canal  of 
Nuck,  is  occasionally  developed,  which 
might  lead  to  an  error  in  diagnosis. 

'The  palliative  measures  described  as 
being  suitable  in  the  treatment  of  cases  of 
inguinal  hernia  in  the  male  sex  are  appli- 
cable in  these  also ;  but  if  the  hernia  be- 
come strangulated,  the  surgeon  must  re- 
gard the  accidents  arising  from  misapplied 
taxis,  and  delay  in  liberating  the  bowel, 
with  very  great  suspicion,  and  act  with 
promptitude  and  decision.  In  the  cases 
we  have  seen,  under  these  circumstances, 
the  symptoms  have  usually  been  rather 
severe  at  an  early  period  of  the  attack ; 
and  in  those  upon  which  we  have  been 
vol.  ii.— 47 


required  to  operate,  the  impediment  to 
the  reduction  of  the  bowel  was  at  the  ori- 
fice of  the  sac,  and  certainly  insuperable 
without  a  cutting  operation. 

In  the  female  sex,  the  operator  must  be 
guided  by  the  same  anatomical  points  in 
his  attempt  to  reach  the  mouth  of  the 
hernial  sac  as  in  the  male.  And  he  should 
remember  that,  occasionally,  although 
very  rarely,  the  bowel  may  be  constricted 
by  a  contraction  of  the  sac  itself  near  the 
external  inguinal  ring,  and  not  by  its 
ventral  orifice  only. 

Direct  inguinal  hernia. — The  variety  of 
inguinal  hernia  characterized  by  the  term 
"direct"  occurs  in  both  sexes.  It  be- 
longs to  that  class  in  which  the  hernial 
sac  is  formed  slowly,  or  is  an  accidental 
or  acquired  formation.  The  only  excep- 
tion to  the  slow  mode  of  formation  is  in 
those  rare  cases  when  the  structures  im- 
mediately behind  the  external  inguinal 
ring  are  lacerated  by  violence  and  a  her- 
nia protrudes.  It  is  never  the  result  of  a 
congenital  imperfection.  This  variety  is 
sometimes  styled  the  internal  inguinal, 
from  the  fact  that  the  mouth  of  the  sac, 
where  it  is  continuous  with  the  parietal 
abdominal  peritoneum,  is  placed  to  the 
inside  of  the  internal  epigastric  artery. 
It  is  comparatively  rare. 

At  its  commencement  it  forms  a  promi- 
nence where  it  points  behind  the  external 
inguinal  ring,  through  which  it  passes 
into  the  upper  part  of  the  scrotum.  The 
outline  of  the  tumor  which  it  forms  is 
more  globular  than  that  produced  by  the 
oblique  course  of  the  variety  before  de- 
scribed. It  seems  to  be  produced  by  some- 
thing which  escapes  at  once  or  directly 
from  the  cavity  of  the  abdomen.  Hence, 
probably,  its  specific  name.  The  mouth 
of  the  sac  is  close  to  the  outer  border  of 
the  pubic  attachment  of  the  rectus  mus- 
cle, the  posterior  surface  of  which  may 
be  much  more  easily  felt  when  the  hernia 
is  reduced  than  in  the  oblique  variety. 
On  the  outer  side  of  the  orifice  of  the  sac 
the  pulsations  of  the  internal  epigastric 
artery  may  be  felt.  The  finger  enters  the 
abdominal  cavity  much  more  readily  in 
direct  inguinal  hernia  than  in  oblique. 
Upon  ocular  examination  from  a  short 
distance  it  will  be  seen  that  a  line  passing 
through  the  vertical  or  long  axis  of  the 
tumor  lies  parallel  with  the  linea  alba, 
and  there  does  not  appear  to  be  any  in- 
clining or  curving  of  the  neck  of  the  tu- 
mor outwards  and  towards  the  crest  of  the 
ilium,  as  is  observed  in  one  formed  by  ob- 
lique inguinal. 

In  its  passage  from  the  abdomen  a  di- 
rect hernia  merely  traverses  that  small 
portion  of  the  inguinal  canal  which  lies 
immediately  behind  the  external  inguinal 
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ring,  and  those  structures  which  form 
that  part  of  the  floor  of  that  canal  are 
either  pushed  before  the  hernia,  or  they 
are  lacerated  when  the  hernial  sac  escapes 
through  the  opening  so  formed.  Those 
structures  are  the  conjoined  tendons  of 


Direct  inguinal  hernia. 

the  internal  oblique  and  transversalis  ! 
muscles  and  the  pubic  portion  of  the  in- 
ternal abdominal  fascia.  The  spermatic 
cord  and  round  ligament  are  not  attached 
to  the  hernial  sac  until  it  has  reached  the 
external  abdominal  ring.  When  it  has 
passed  that  point,  they  lie  to  its  outer 
side,  and  are  usually  less  identified  with 
its  tissues  than  in  the  oblique  variety. 

The  diagnostication  between  this  vari- 
ety of  inguinal  hernia  and  oblique  must 
be  formed  under  the  guidance  of  the  facts 
before  described. 

The  palliative  treatment  requires  a  par- 
ticular kind  of  truss,  which  must  be  so 
constructed  as  to  give  support  to  the  de- 
fective abdominal  walls  posterior  to  the 
external  inguinal  ring. 

The  method  of  exposing  and  opening 
the  hernial  sac  to  liberate  a  strangulated 
bowel  does  not  require  any  special  descrip- 
tion here.  Facts,  however,  worthy  of 
note  are,  that  after  the  division  of  those 
structures  superficial  to  the  external  in- 
guinal ring,  the  spermatic  cord  may  ap- 
pear to  be  unusually  distinct,  and  that 
the  deeply-seated  coverings  of  the  hernial 
sac  are  often  very  attenuated.  Consider- 
able care  is  therefore  required  in  the 
operation  of  incising  them. 


Inguinal  hernia;  sometimes  pass  through 
abnormal  apertures  in  tlie  aponeurosis  of  the 
external  abdominal  oblique  muscle. — It 
would  be  an  oversight  not  to  allude  to  the 
fact,  that  an  inguinal  hernia  sometimes 
passes  through  an  opening  or  division  of 
the  fibres  in  the  aponeurosis  of  the 
external  abdominal  oblique  muscle 
close  to  the  ring,  and  not  through  the 
true  external  inguinal  ring,  which 
is  then  traversed  by  the  spermatic 
cord  alone.  Such  anatomical  va- 
rieties are  rare,  and  would  only  re- 
quire some  slight  modification  of 
the  operation,  to  meet  their  pecu- 
liarities. 

Femoral  hernia,  also  called  crural 
or  merocele,  was  not  accurately  dis- 
tinguished from  some  forms  of  in- 
guinal until  the  middle  of  the  17th 
century.  Its  designation  in  a  mea- 
sure indicates  the  region  of  the  body 
where  it  forms  a  tumor,  which, 
however,  may  be  stated,  with 
greater  precision,  to  be  the  upper 
and  inner  part  of  the  thigh.  Its 
anatomical  relations  were  not  ac- 
curately defined  for  many  years 
after  it  was  known  to  pursue  a  dif- 
ferent course  to  inguinal ;  and  it  is 
curious  to  follow  the  gradual  devel- 
opment of  our  knowledge  of  those 
structures  immediately  interested 
in,  or  associated  with,  this  variety 
of  rupture. 
The  principal  anatomical  points 
which  should  be  examined,  from  the  out- 
side of  the  thigh  as  well  as  from  within  the 
abdomen,  are  the  following  :  the  ligament 
of  Fallopius  or  of  Poupart  :  Gimbernat's 
ligament ;  the  crural  canal  or  ring  ;  the 
fascia  transversalis  and  iliaca,  or  the 
internal  abdominal  fascia  of  the  iliac 
fossa  ;  the  falciform  process  of  the  fascia 
lata,  and  the  saphenous  opening ;  and, 
when  a  hernial  sac  exists,  the  fascia  pro- 
pria of  Sir  Astley  Cooper.1 

Relations  of  the  mouth  of  the  hernial  sac 
to  the  internal  epigastric  artery  and  vein. — 
The  orifice  of  the  peritoneal  sac  holds  im- 
portant relations  to  the  internal  epigastric 
vessels.  Some  pathologists  have  estab- 
lished three  varieties  of  the  ordinary  kind 
of  crural  hernia  on  this  basis.     The  first, 

1  The  anatomy  of  these  various  parts  must 
be  assumed  to  be  known  by  the  reader.  We 
may,  however,  allude  here  to  the  importance 
of  noticing  the  structure  last  named,  viz.,  the 
fascia  propria,  first  described  by  Sir  Astley 
Cooper  from  a  dissection  made  in  1800,  and 
which  is  still  preserved  in  the  Museum  of 
Guy's  Hospital  (No.  2503).  It  is  an  envelope 
which  is  found  on  the  outside  of  the  peri- 
toneal sac,  usually  separated  from  it  by  a 
layer  of  adipose  tissue. 
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in  which  the  orifice  of  the  sac  is  situated 
to  the  outer  side  of  the  epigastric,  exter- 
nal crural  hernia;  the  second,  where  it 
lies  to  the  inside  of  the  same  vessels,  the 
middle  crural  hernia,  the  most  common  ; 
the  third,  in  which  it  is  placed  to  the 
inner  side  of  the  remains  of  the  oblite- 


rated   umbilical   artery.      The   first  and 
third  varieties  are  very  rare 

Here  we  may  also  state  that  the  obtu- 
rator artery  is  occasionally  given  off  from 
the  internal  epigastric  or  femoral,  and 
that  when  the  former  vessel  lies  to  the 
outside  of  the  orifice  of  the  hernial  sac, 


Fig.  426. 


The  illustration  represents  double  femoral  hernia.     The  outline  of  Poupart's  ligament  being  remarkably 
distinct  above  the  tumor  formed  by  it. 


the  obturator  artery  may  cross  closely 
over  its  neck,  and  dip  down  by  its  inner 
side  to  enter  the  obturator  foramen. 

A  very  interesting  case,  with  a  well- 
drawn  illustration,  is  recorded  by  Mr. 
Spence  in  the  Edinburgh  Medical  Journal, 
July,  1855.  The  pulsation  of  a  large  ves- 
sel was  felt  with  the  finger  before  its  divi- 
sion. 

[The  obturator  artery  arises  from  the 
internal  iliac  in  2  out  of  every  3  cases  ; 
in  one  case  in  3t  from  the  epigastric ; 
and  in  about  one  in  72  cases  by  two  roots, 
one  from  each  vessel  (Gray).  In  the  first 
case,  it  runs  alon^  the  pelvic  fascia,  just 
below  the  pelvic  brim,  to  pass  out  at* the 
obturator  foramen,  and  does  not  concern 
femoral  hernia  at  all.  In  the  second  and 
third,  it  may  pass  down  either  on  the 
outer  or  inner  side  of  the  femoral  ring  ; 
if,  on  the  outer,  it  will  not  be  endangered 
by  the  incision  of  the  stricture  in  the 
usual  way,  inwards.  But  if  it  passes  down 
on  the  inner  side,  it  will  be  very  apt  to  be 
divided  unless  the  precaution  is  taken  of 
feeling  for  its  pulsations,  and  avoiding  it  if 
it  is  felt.  A  case  of  this  kind  was  re- 
ported by  Mr.  Barker  to  the  Clinical 
Society  of  London  (Med.  Times  and  Ga- 


zette, May  25,  1878)  ;  and  others  are 
upon  record.  Dr.  Shepherd  (Montreal 
General  Hospital  Reports,  1880),  says 
that  in  28  cases  in  which  the  obturator 
arose  from  the  epigastric,  it  passed  on  the 
inner  side  of  the  ring  in  two  only. 

The  reader  is  referred  to  fig.  419,  p.  712, 
for  a  clearer  idea  of  this  subject.] 

Varieties  in  the  coarse  pursued  by  the  sac 
of  a  crural  hernia. — In  a  memoir  pub- 
lished by  Dr.  Le  Gendre,  he  describes 
four  rare  varieties  of  crural  hernia.1 
They  may  indeed  be  regarded  rather  as 
curiosities,  on  account  of  their  rarity. 

1.  The  hernia,  as  soon  as  it  traverses 
the  crural  ring,  passes  directly  internal  to 
and  behind  the  femoral  vessels,  and  rests 
on  the  pectineus  muscle,  the  aponeurosis 
of  which  sometimes  forms  an  envelope  to 
it ;  this  he  calls  the  pectineal  crural  her- 
nia, on  account  of  its  situation,  or  the 
hernia  of  Cloquet,  in  honor  of  the  surgeon 
who  was  the  first  to  describe  it.  Callisen, 
Yidal    (de   Cassis),   M.   Bichet,   Dr.    Le 

1  Me'm.  sur  quelques  varietes  rares  de  la 
Hernie  crurale ;  avec  6  planches,  8vo.,  Paris, 
1858. 
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Gendre,   and   Mr.    J.   Adams,'  have   re- 
corded similar  cases. 

2.  This  variety,  although  placed  inter- 
nal to  the  femoral  vessels,  is,  however, 
rather  far  from  them ;  it  passes  through 
that  resisting  fibrous  structure  which 
bounds  the  crural  canal  and  sheath  in- 
ternally ;  that  is  to  say,  the  ligament  of 
Gimbernat.  Laugier,  who  was  the  first 
to  notice  it,  calls  it  the  crural  hernia 
through  GimbernaVs  ligament,  or  the  her- 
nia of  Laugier.  Cruveilhier,  Demeaux, 
Nuhn,  and  Le  Gendre  have  also  dissected 
cases  of  this  kind. 

3.  This  comprehends  the  variety  of  cru- 
ral hernia  which  Hesselbach  has  so  well 
described  and  figured.2  The  hernia  in 
this  case  traverses  several  openings  in  the 
fascia  cribriformis,  and  then  presents 
several  distinct  lobes,  which  give  it  a  cha- 
racteristic appearance ;  it  is  the  hernia 
■with  a  diverticulum  through  the  cribriform 
fascia,  or  the  hernia  of  ilesselbach.  Le 
Gendre  and  Malgaigne  have  dissected  ex- 
amples of  this  variety  of  rupture,  which 
the  former  believes  to  be  not  so  very  rare. 

4.  Lastly,  a  variety  in  which  the  hernia, 
after  having  escaped  beneath  Poupart's  lig- 
ament and  traversed  the  cribriform  fascia, 
sends  one  or  more  prolongations  through 
the  superficial  fascia*,  This  variety  may 
be  termed  the  crural  hernia  with  a  divertic- 
ulum through  the  superficial  fascia,  or  the 
hernia  of  Astley  Cooper.3  Le  Gendre 
describes  a  dissection  of  a  case  of  this 
kind,  and  publishes  a  drawing  of  it  in  his 
work. 

We  may  add  a  variety  described  b}r  Mr. 
Partridge,4  in  which  the  hernia  was  situ- 
ated external  to  the  femoral  vessels. 

Development  of  the  sac  of  a  crural  hernia. 
— The  peritoneal  sac  of  a  crural  hernia 
is  always  a  secondary  or  acquired  forma- 
tion. It  is  never  the  result  of  a  congeni- 
tal defect.  An  opportunity  of  observing 
the  early  stage  of  a  crural  hernial  sac 
commonly  occurs  in  post-mortem  exami- 
nations. The  point  of  the  finger  may  be 
pressed  into  a  fossa,  or  even  a  sacculus, 
of  two  or  three  inches  in  length,  between 
the  femoral  vein  and  Gimbernat's  liga- 
ment. An  observer  is  enabled,  in  this 
way, -to  thrust  the  parietal  peritoneum 
down  upon  the  thigh  at  this  spot  for  an 
inch  or  more  below  Poupart's  ligament. 
And  this  opportunity  is  most  favorable 
for  the  study  of  the  relations  of  the  sac 
of  a  crural  hernia.  By  degrees  such  a 
digital  depression  of   the  peritoneum  at 


the  crural  ring  becomes  in  a  living  person 
dilated  into  a  sac  by  the  repeated  and 
continued  pressure  of  the  viscus  which 
forms  the  hernia.  The  sac  extends  lower 
down  upon  the  thigh  beneath  Poupart's 
ligament;  but,  instead  of  descending 
lower  and  lower  towards  the  knee,  it  usu- 
ally dilates  in  a  direction  towards  the 
crest  of  the  ilium,  so  that  the  long  axis 
of  the  tumor  lies  parallel  with  Poupart's 
ligament  and  upon  the  fascia  lata.  When 
large,  the  tumor  even  overlies  that  liga- 
ment, and  seems  to  occupy  the  region  in 
front  of  the  inguinal  canal.  But  in  every 
case  of  crural  hernia  the  tumor  is  formed 
by  a  protrusion  which  has  escaped  from 
the  abdominal  cavity  below  and  behind 
Pouparfs  ligament ;  therefore  the  surgeon 
is  able  to  trace  that  structure  running 
along  its  upper  border. 


1  Med.-Chir.  Trans.,  1860,  p.  127. 

2  De  ortu  et  progressu  Heniiarum,  4to., 
1816. 

3  Anatomical  and  Surgical  Treatment  of 
Abdominal  Hernia,  chap.  xx. ;  case  of  Mrs. 
Sheffield. 

4  Trans.  Path.  Soc,  vol.  i.,  p.  99. 


A  piece  of  the  ileum  about  three  feet  from  the  cjecum 
removed  from  a  patient,  aged  fifty-seven,  who  had 
been  operated  upon  for  strangulated  femoral  hernia 
of  seventy-three  hours'  duration.  She  survived  the 
operation  forty  hours,  and  the  first  symptoms  of  the 
attack  118  hours.  She  had  been  in  bad  health  previ- 
ously, was  extremely  emaciated,  and  sank  from  ex- 
haustion. Large  and  hard  masses  of  scybala?  were 
found  in  the  ileum,  as  shown  in  the  part  of  the  bowel 
cut  open.  The  small  piece  of  bowel  which  had  been 
in  the  sac,  and  was  but  little  diseased,  is  indicated  by 
the  dotted  line.  The  contracted  and  opened  bowel 
below  this  contained  mucus  only. 

The  figure  in  the  centre  represents  the  sac.  Through 
its  mouth  a  piece  of  glass  rod  is  inserted  ;  and  al- 
though the  sac  is  very  small,  it  was  remarkable  for 
the  layer  of  fat,  6,  between  the  peritoneum,  c,  which  is 
not  cut,  and  the  fascia  propria,  a.  (Museum  Guy's 
Hospital ;  No.  477&.) 

Crural  hernia  rarely  increases  to  the 
size  of  inguinal.  But  occasionally,  after 
an  operation  for  the  liberation  of  a  stran- 
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gulated  bowel,  when  the  tissues  around 
the  crural  aperture  have  been  weakened 
by  cutting  them,  and  the  sufferer  has  neg- 
lected to  employ  the  support  afforded  by 
a  truss,  nearly  the  whole  of  the  alimen- 
tary canal  may  protrude,  In  such  cases 
the  walls  of  the  sac  become  so  remark- 
ably attenuated  that  the  peristaltic  move- 
ment of  the  intestinal  convolutions  is 
distinctly  seen  through  them  ;  so  attenu- 
ated as  even  to  excite  astonishment  that 
the  vitality  of  the  integuments  should  be 
maintained.  A  very  rare  variety,  as  re- 
gards figure,  we  once  saw  in  a  man.  The 
tumor  was  of  a  cylindrical  shape,  and  ex- 
tended downwards  and  inwards  over  the 
thigh,  reaching  as  low  as  the  middle  of 
that   region.     The  great  size  of  the  tu- 


mor is  not  a  feature  of  serious  impor- 
tance, for  a  very  small  sac,  having  a  con- 
tracted orifice,  more  readily  entangles  the 
hernia  and  prevents  its  reduction." 

Diagnostication ;  first,  from  other  kinds 
of  hernia.  Those  with  which  crural  may 
be  confounded  are  inguinal  above  Pou- 
part's  ligament,  and  obturator  below  the 
horizontal  ramus  of  the  pubes.  It  would 
seem  to  be  impossible,  however,  to  mis- 
take a  crural  hernia  for  an  inguinal,  or 
vice  versa,  if  the  observer  will  but  care- 
fully trace  the  outline  of  Poupart's  liga- 
ment. But  he  must  remember  that  the 
fundus  of  the  sac  of  a  crural  hernia  some- 
times takes  a  course  upwards,  and  overlies 
that  structure.  Nevertheless,  the  course 
of   Poupart's   ligament    can    be    always 


Fis.  428. 


Demonstrates  *h~  appearances  produced  by  a  small  inguinal  hernia  just  pointing  at  the  external  inguinal 
ring,  and  a  medium-sized  femoral  hernia,  both  on  the  same  side,  and  the  outline  of  Poupart's  ligament  between 
those  tumors.  On  the  left  side  of  the  scrotum  a  tumor  is  produced  by  hydrocele  of  the  tunica  vaginalis  testis. 
(From  nature,  and  copied  from  a  drawing  in  Guy's  Hospital  Museum.) 


ascertained  with  more  or  less  precision  ; 
whether  an  inguinal  hernia  overlies  it 
from  above — a  very  rare  occurrence — or  a 
crural  from  below,  which  is  very  common, 
the  fingers  of  the  examiner  can  still  trace 
it  from  the  ilium  to  the  pubes — of  course, 
in  one  case  more  distinctly  than  in  an- 
other. If  the  whole  of  the  tumor  lies  be- 
low the  ligament,  and  its  neck  can  be 
traced  continuous  with  the  crural  aper- 


ture, its  contents  have  escaped  beneath 
Poupart's  ligament,  and  it  is  a  crural 
rupture  ;  but  if  the  contrary,  it  is  an  in- 
guinal, especially,  too,  if  the  neck  be  trace- 
able to  the  internal  inguinal  ring.  Crural 
is  distinguishable  from  inguino-labial 
hernia  by  placing  the  finger  on  the  spine 
of  the  pubes,  or  upon  the  attachment  of 
the  tendon  of  the  adductor  longus  into 
that  point  of  bone  ;  for  even  in  very  fat 
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persons  the  pubic  spine  can  be  always 
felt.  If  the  tumor  be  to  its  outer  side, 
the  protrusion  has  escaped  below  Pou- 
part's  ligament,  in  which  case  it  is  crural 
rupture  ;  if,  on  the  contrary,  it  has  passed 
through  the  external  inguinal  ring,  it 
must  be  an  inguinal.  The  same  point  of 
bone  will  aid  in  distinguishing  between  a 
pudendal  hernia  and  a  crural. 

A  crural  hernia  is  much  more  superfi- 
cially seated  than  an  obturator,  and  in 
consequence  the  tumor  which  the  latter 
produces  is  neither  so  prominent  nor  so  well 
defined  as  the  former.  The  latter  escapes 
from  the  pelvis  behind  the  horizontal  ra- 
mus of  the  pubes,  and  therefore  Gimber- 
nat's  ligament  and  the  crural  aperture 
can  be  felt.  The  elevation  of  the  integu- 
ments produced  by  an  obturator  hernia  is 
certainly  in  the  locality  of  the  crural 
aperture ;  but  the  depth  of  the  tumor  is  its 
striking  feature,  and  the  facility  with  which 
the  crural  aperture  can  be  felt  is  pathogno- 
monic of  the  relations  of  the  protrusion. 

Crural  hernia  requires  to  be  distinguish- 
ed from  other  diseases  which  occur  in  the 
same  region. 

1.  From  2)soas  abscess. — The  history  of 
the  case,  the  locality  of  the  swelling,  and 
the  results  of  a  palpable  examination  of 
the  tumor,  are  quite  different  from  hernia. 
Psoas  abscess  is  generally  preceded  by 
pain  in  the  back,  constitutional  disturb- 
ance, and  inability  to  extend  the  hip- 
joint  completely  without  pain.  These 
symptoms  do  not  accompany  a  crural  her- 
nia. Psoas  abscess  does  not  burrow 
down  below  Pouparfs  ligament  at  the 
crural  ring,  but  to  the  outer  side  of  the 
sheath  of  the  femoral  vessels.  But  an  in- 
fallible test  that  the  tumor  is  formed  by 
a  circumscribed  collection  of  fluid  is  ob- 
tained by  placing  the  patient  flat  on  the 
back,  and  then  gently  applying  the  right 
hand  above  Pouparfs  ligament  and  the 
left  below  it,  or  vice  versd.  "When  pres- 
sure is  made  upon  the  swelling  with  one 
hand  only,  the  other  is  elevated  ;  and 
when  the  action  is  reversed,  the  opposite 
effect  takes  place.  With  this  result  on 
manipulation  of  the  swelling,  there  can 
be  no  doubt  of  the  nature  of  "the  disease. 

2.  Enlargement  of  the  lymphatic  glands. 
— The  correct  history  of  the  development 
of  the  swelling  will  aid  in  forming  the 
diagnosis,  especially  its  permanence  and 
progressive  increase.  If  there  be  a  sus- 
picion that  the  tumor  is  of  glandular  ori- 
gin, it  is  as  well  to  institute  a  careful 
examination  of  those  somewhat  secluded 
regions  in  which  certain  specific  ulcera- 
tions unfortunately  occur,  giving  rise  to 
angioleucitis. 

3.  Dilated  and  varicose  veins. — We  have 
seen  a  dilated  vein  and  tumor  formed  of 
varicose  veins  occupying  the  site  of  a 
femoral  hernia  ;  but  the  diagnosis  was 
easily  made  by  placing  the  patient  in  a 


recumbent  posture,  when  the  swelling  dis- 
appeared. Digital  pressure  being  made  at 
the  crural  ring,  or  upon  the  vein,  the  swell- 
ing was  at  once  reproduced. 

4.  Cysts  in  the  superficial  fascia.  Cysts 
are  sometimes,  although  very  rarely,  de- 
veloped in  the  region  of  the  crural  ring, 
in  some  cases  associated  with  hernia,  but 
sometimes  without.  The  permanency  of 
the  swelling,  its  persistent  and  invariable 
size,  the  fluctuation  discoverable  on  pres- 
sure, and  the  history  of  the  case,  are  aids 
to  correct  diagnostication.  When  a  cj'st 
is  present,  and  there  are  any  symptoms 
suggestive  of  strangulated  bowel,  the  pro- 
priety of  accurately  ascertaining  the  con- 
tents of  the  tumor  by  an  exploration  of 
its  interior  cannot  be  disputed. 

Palliative  treatment. — The  treatment  of 
crural  hernia  by  the  use  of  trusses  is  most 
important.  The  prevention  of  the  dila- 
tation of  the  sac  is  the  primary  point  to 
which  attention  should  be  directed  ;  and 
this  may  be  accomplished  by  giving  sup- 
port in  the  region  of  the  crural  ring, 
especially  if  it  be  efficiently  maintained. 

We  gladly  avail  ourselves  of  the  large 
experience  of  Mr.  Kingdon  in  offering  a 
few  observations  regarding  the  use  of 
trusses  in  this  variety  of  hernia.  In  a 
truss  to  prevent  the  escape  of  a  crural  her- 
nia, the  spring  should  fall  somewhat  sud- 
denly from  the  point  where  it  passes 
around  the  hip,  and  lie  along  Pouparfs 
ligament.  The  pad  should  be  rather 
small  and  convex.  The  cross-strap  should 
fasten  high  up  on  the  shoulder  of  the 
spring,  in  order  to  keep  the  pad  well  down 
in  the  thigh.  The  thigh-strap  should 
start  from  near  the  pad,  and  return,  after 
encircling  the  thigh,  to  the  pad  itself. 
WThen  Pouparfs  ligament,  or  rather  the 
whole  crural  arch,  is  lax,  and  moves 
backwards  and  forwards  with  the  varying 
size  of  the  abdomen,  the  pad  should  press 
upon  that  ligament ;  for  then  the  crural 
aperture  is  made  smaller,  and  the  rupture 
more  efficiently  maintained.  Por  that 
purpose  a  larger  and  flatter  pad  is  want- 
ed. But  when  the  crural  arch  is  strong 
and  steady,  the  smaller  pad  is  both  more 
effective  and,  by  reason  of  its  smallness, 
more  convenient  and  less  incommodious. 
Also,  it  is  less  liable  to  displacement  by 
the  movements  of  the  hip-joint. 

When  the  rupture  is  large,  or  where  it 
comes  down  under  the  fascia  lata,  it  is 
necessary  to  use  a  thigh -belt,  with  a  tri- 
angular pad  projecting  on  the  inner  sur- 
face, and  forming  a  soft  continuation 
of  the  pad,  to  fill  the  triangular  space 
where  the  cribriform  fascia  occupies  the 
saphenous  opening  of  the  fascia  lata. 

Sometimes  after  an  operation,  in  which 
Gimbernat's  ligament  has  been  freely  di- 
vided, a  cross  tongue  in  addition,  to 
buckle  to  the  free  end  of  the  truss,  is 
needed. 
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Irreducible  crural  rupture  of  course  re- 
quires a  hollow  pad,  whether  epiplocele 
purely,  or  enterocele. 

Attempts  have  been  made  to  effect  a 
radical  cure  of  crural  rupture  by  a  cutting 
operation.  The  patients  recovered  from 
its  effects  ;  but  we  have  no  data  by  which 
to  arrive  at  any  conclusion  as  regards  the 
advantages  obtained. 

Crural  hernia  very  rarely  occurs  before 
puberty.  I  have  seen  one  in  a  girl  ten 
years  old. 

Crural  hernia  is  much  more  common  in 
the  female  sex  than  in  the  male.  But  the 
general  belief,  that  it  is  much  more  com- 
mon in  women  than  inguinal,  does  not 
appear  to  be  founded  on  facts.  The  fol- 
lowing table  demonstrates  the  proportions 
in  which  they  occur.  The  comparative 
numerical  equality  is  explained  by  the 
circumstance,  that  before  puberty  ingui- 
nal hernia  is  common,  whilst  crural  is 
extremely  rare.  In  193  girls  before  15 
years  of  age,  Mr.  Kingdon  met  with  184 
cases  of  inguinal  rupture,  and  only  9  of 
crural.  Even  to  the  age  of  20  years,  the 
cases  of  inguinal  hernia  are  much  more 
common  than  femoral,  as  the  subjoined 
table  shows.  In  a  total  of  1442  ruptured 
females,  at  all  ages  from  birth  upwards, 
the  majority  of  the  cases  of  crural  hernia 
over  inguinal  was  only  54. 

After  twenty  years  of  age,  crural  her- 
nia is  much  more  commonly  developed 
than  inguinal. 


Decades. 

Inguinal. 

Femoral 

Birth  to  10  years 

.     146 

1 

11    to  20      " 

103 

37 

21   to  30      " 

153 

180 

31   to  40      " 

164 

252 

41    to  50       " 

76 

158 

51    to  60       :< 

33 

84 

61  and  upwards 

.       19 

36 

Total       .     .     694+ 748=1442  cases.1 

Total  cases  of  femoral    ....     748 
Deduct  cases  between  20  and  40  years  .     432 

At  all  other  ages   .         .         .         .         .316 
Deduct  cases  before  20  years  of  age        .       38 

After  40  years  of  age     .         .         .         .278 

This  table  demonstrates  a  fact  for  which 
the  pathologist  will  be  scarcely  prepared, 
viz.,  that  the  largest  number  of  cases  of 
crural  hernia  is  developed  during  those 
years  usually  termed  the  prime  of  life,  i.  e., 
in* women  between  twenty  years  old  and 
forty. 

1  This  table  was  made  from  Mr.  Kingdon's 
reports  of  the  City  of  London  Truss  Society 
for  the  years  1860  and  1861.  It  shows  the 
ages  of  the  individuals  at  the  time  of  first 
discovering  the  hernia. 

M.  Malgaigne  states  that  inguinal  hernia 
is  even  more  common  in  females  than  crural. 
L'Union  med.,  1854,  p.  154. 


But  it  must  be  observed  that  this  hap- 
pens to  he  that  period  of  life  when  partu- 
rition is  most  frequent,  and  when  conse- 
quently the  peritoneum  and  the  tissues 
of  the  abdominal  walls  become  much 
stretched  by  tin;  development  of  the 
gravid  uterus.  Their  power  to  resist  the 
weight  of  the  abdominal  viscera  becomes 
diminished  ;  hence  a  cause  of  their  pro- 
trusion. 

To  ascertain  whether  there  was  any 
relation  between  the  development  of  her- 
nia and  parturition,  Mr.  Kingdon  made 
the  following  table  of  080  ruptured  fe- 
males, and  found  the  proportion  of 
mothers  to  be  as  follows  : — 


Inguin 

al. 

Femoral 

Infants  and  girls  under 

16  years  of  age  . 

87 

3 

Single  women 

50 

61 

Mothers 

178 

262 

Married  women  who  had 

not  borne  children     . 

19 

20 

Total  . 


334     4-     346=680 


And  next,  with  a  view  to  ascertain  the 
influence  of  repeated  pregnancies  upon 
the  development  of  hernia,  he  examined 
442  women  who  had  been  mothers  before 
discovering  the  hernia.  Of  these,  180 
women  were  afflicted  with  inguinal,  262 
with  femoral ;  wheh  gives  a  majority  of 
82  in  favor  of  femoral. 

[In  the  Am.  Journ.  of  the  Med.  Sciences 
for  Jan.,  1870,  p.  267,  there  is  quoted  a 
case  from  Oettingen,  of  St.  Petersburg, 
in  which  a  woman  a?t.  32,  fourteen  days 
after  her  ninth  confinement,  sustained  a 
crural  rupture  on  the  left  side.  Nine 
years  after,  strangulation  having  occurred, 
Dr.  O.  operated,  and  found  the  ovary  and 
Fallopian  tube  contained  in  the  sac.  Re- 
duction was  difficult,  but  the  woman 
quickly  recovered.] 

The  influence  of  the  first  pregnancy  is 
very  remarkable.  442  women  had  been 
mothers  before  discovering  the  hernia  : — 


51 

53 

55 

40 

25 

34 

30 

25 

19 

16 

8 

4 

10 

3 

1 

1 

442 


In< 

'uinal. 

Femoral 

one  child 

. 

27 

40 

two  child 

ren 

26 

25 

three 

" 

22 

31 

four 

a 

23 

32 

five 

a 

15 

25 

six 

a 

8 

17 

seven 

" 

15 

19 

eight 

it 

13 

17 

nine 

a 

7 

18 

ten 

" 

10 

9 

eleven 

" 

5 

11 

twelve 

it 

4 

4 

thirteen 

u 

2 

2 

fourteen 

" 

2 

8 

fifteen 

tt 

— 

3 

eighteen 

n 

1 

— 

nineteen 

a 

— 

1 

180  +  262=442 


Report,  1860,  pp.  10,  11. 
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HERNIA. 


By  a  preceding  table  the  fact  was  de- 
monstrated that  crural  hernia  is  most 
commonly  developed  between  twenty 
years  of  age  and  fortj-.  Now  as  we  know 
that  there  is  a  much  larger  number  of  fe- 
males alive  between  twenty  and  forty 
years  of  age  than  above  forty,  we  might 
conclude  that  the  number  of  cases  of 
crural  hernia  is  in  proportion  to  the  num- 
bers of  the  population  at  any  respective 
age.  Under  twenty  years  of  age  this  is 
certainly  not  the  fact,  for  the  population 
at  those  early  ages  of  life  is  of  course  the 
largest,  whilst  cases  of  crural  hernia  are 
exceedingly  rare.  The  cause  of  the  fre- 
quency of  inguinal  hernia  duriug  the  early 
life  of  females  has  been  before  explained 
(p.  728). 

It  is  highly  interesting  to  compare  the 
frequency  of  crural  hernia  at  various  ages 
with  the  numbers  of  the  female  popula- 
tion of  London  at  the  same  periods  of 
life ;  and  in  this  inquiry  we  have  made 
use  of  the  census-table  of  1851, '  and  Mr. 
Kingdon's  statistics  before  alluded  to. 
From  those  data  the  subjoined  table  is 
arranged : — 

Crnral  hernia. 
Females  under  20  years      493,260        38 
"     from  20  to  40      "         453,809      432 
"        "     40  upwards        308,609       278 


1,255,678       74S 

This  shows  the  number  of  cases  of  cru- 
ral hernia  in  a  million  females — 


Under  20  years  to  be 
Between  20  and  40  . 
Above  40 


77 
952 
901 


Doubtless  this  calculation  can  only  be 
considered  as  approximating  to  numerical 
accuracy ;  but  it  seems  to  demonstrate 
the  truth  of  the  general  proposition,  that 
females  between  the  ages  of  twenty  and 
forty  years  are  most  liable  to  the  develop- 
ment of  crural  hernia  under  certain  con- 
ditions. The  cause  of  this  liability  is 
probably  due  to  the  natural  condition  be- 
fore alluded  to,  coupled  with  its  attendant 
circumstances,  and  the  occupations  of  the 
class  of  persons  which  would  apply  to 
public  charities  ;  as  well  as,  perhaps,  to 
configuration,  and  some  predisposing 
causes,  or  hereditary  influences. 

Morbid  states  of  the  crural  hernia. — An 
irreducible  crural  epiplocele  is  very  often 
seen ;  an  enterocele  in  the  same  state  is 
very  rare.  "With  a  view  to  ascertain 
whether  the  strangulation  of  the  bowel 
was  in  any  degree  influenced  by  the  ac- 
companiment or  absence  of  omentum,  we 
made  an  analysis  of  sixty-one  cases  of 
strangulated  crural  hernia,  which  came 
immediately  under  our  own  care  for  ope- 

1  Census,  3  851,  vol.  i.,  p.  193,  table  ii. 


ration.  The  proportions  were  equal  ; 
there  being  thirty- one  pure  enteroceles, 
thirty  entcro-epiploceles. 

A  reducible  crural  epiplocele  may  at 
any  time  become  inllamed,  give  rise  to 
local  pain,  and  increase  in  size.  The 
local  application  of  cold,  and  absolute 
rest,  are  the  measures  to  be  employed  to 
prevent  adhesion  between  the  rupture  and 
its  sac.  This  condition  of  an  omental 
rupture  in  the  groin  is  sometimes  mistaken 
for  angioleucitis.  But  the  history  of  the 
case,  and  the  negative  evidence  derived 
from  the  absence  of  every  primary  cause 
of  lymphatic  irritation,  should  suffice  to 
remove  all  difficult}-  in  diagnosis. 

Both  Pott  and  Astley  Cooper  allude  to 
circumstances  which  are  of  vital  import- 
ance in  the  treatment  of  crural  hernia, 
viz.,  the  difficulty  often  experienced  in 
the  reduction  of  small  recently-developed 
enteroceles,  the  rapidly  extending  injury 
of  the  bowel,  and  the  severity"  of  the 
constitutional  symptoms  which  are  ex- 
cited by  that  condition.  But  these  fea- 
tures have  been  more  fully  insisted  upon 
by  Mr.  Bryant  in  a  careful  investigation 
of  the  cases  admitted  into  Guy's  Hos- 
pital.1 Out  of  142  cases  of  strangulated 
crural  hernia,  only  38  were  reducible  by 
the  taxis.  This,  of  course,  is  explicable 
by  remembering  that  the  majority  of  such 
cases  are  not  sent  to  the  hospital  until  the 
further  use  of  the  taxis  is  evidently  un- 
justifiable. Ten  of  these  cases  were  of 
recent  development,  that  is,  they  were 
strangulated  on  their  first  recognized  de- 
scent. This  is  an  important  feature  in 
crural  hernia,  bearing  especially  on  the 
results  of  treatment  in  these  cases.  It  is 
cases  of  this  kind  which  are  so  frequently 
overlooked  by  the  medical  attendant.  He 
suspects  that  the  symptoms  exhibited  by 
the  patient  are  referable  to  a  rupture,  and 
he  asks  the  question  whether  there  is  any 
tumor  to  be  felt  in  the  groin  or  elsewhere. 
Receiving  a  negative  reply,  he  is  content 
therewith.  But  that  should  not  satisfy 
him.  The  surgeon  should  carefully  ex- 
amine the  crural  rings,  and  the  other 
regions  in  which  a  hernial  tumor  may 
exist. 

The  mortality  arising  in  cases  of  stran- 
gulated crural  hernia  of  all  kinds  is  very 
large  ;  but  in  those  where  the  bowel  be- 
comes strangulated  on  the  first  descent, 
the  death-rate  is  the  largest.  The  expe- 
rience of  a  large  number  of  these  cases 
teaches  that  the  bowel  should  be  libe- 
rated as  soon  as  possible,  and,  if  the  taxis 
be  not  successful  when  the  patient  is 
fully  under  the  influence  of  chloroform, 
that  the  cutting  operation  should  not  be 
delayed  a  moment. 

The  youngest  girl  we  have   heard  of 

1  Guy's  Hospital  Reports,  1861. 
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suffering  with  strangulated  crural  hernia 
was  between  eight  and  nine  years  old. 

Application  of  the  taxis. — The  patient 
should  lie  on  the  back,  with  the  hip-joint 
more  or  less  flexed.  The  surgeon,  taking 
a  position  most  convenient  for  the  purpose, 
gently  compresses  the  whole  swelling,  at 
first  endeavors  to  diminish  its  size  by 
pressing  any  serous  effusion  that  may 
happen  to  be  in  the  sac  into  the  abdomen, 
and  next  to  empty  the  bowel  of  its  con- 
tents. Then  recalling  to  mind  the  site  of 
the  crural  ring,  he  presses  the  bowel 
backwards,  inwards,  and  upwards. 

The  operation  of  liberating  the  strangu- 
lated bowel  by  incision. — The  tissues  to  be 
divided  to  expose  the  sac  are,  the  integu- 
ments, the  superficial  fascia,  the  fascia 
propria,  and  often  a  layer  or  covering  of 
fat.  The  points  to  be  particularly  ob- 
served as  guides  for  the  safe  and  certain 
manipulation  of  the  sac  are,  first,  Pou- 
part's  ligament  in  front  and  above  it ; 
and,  secondly,  Gimbernat's  ligament  at 
the  pubic  border  of  its  neck. 

Slight  variation  in  the  line,  direction, 
or  figure  of  the  incision  through  the  in- 
teguments is  admissible,  according  to  the 
inclination  of  the  operator ;  but  for  all 
practical  purposes  we  prefer  a  linear  inci- 
sion of  from  two  to  three  inches  in  length. 
It  should  cross  over  the  pubic  side  of  the 
neck  of  the  tumor,  and  extend  on  to  the 
abdomen  about  one  inch  above  Poupart's 
ligament.  Its  form  being  slightly  con- 
cave, the  neck  of  the  tumor  is  embraced 
by  the  concavity.  The  integuments  and 
superficial  fascia  being  divided,  a  well- 
defined,  membranous  sac  is  usually  seen, 
and  the  operator  should  next  display 
clearly  Poupart's  ligament  above  the 
tumor,  and  feel  Gimbernat's  ligament  to 
the  pubic  side  of  its  neck.  This  covering 
is  the  fascia  propria.  Next,  he  may  pass 
a  hernia  bistoury,  Avith  great  care,  between 
the  last-named  ligament  and  neck  of  the 
tumor,  outside  the  fascia  propria,  and, 
directing  its  sharp  edge  upwards,  cut  a 
few  of  the  fibres  of  Gimbernat's  ligament, 
or  of  those  which  unite  the  falciform  pro- 
cess of  the  fascia  lata  to  it  (Hey's  liga- 
ment), and  thus  enlarge  the  crural  ring. 
This  done,  the  reduction  of  the  rupture 
may  sometimes  be  effected  by  the  applica- 
tion of  gentle  pressure  upon  the  contents 
of  the  sac.  This  proceeding  constitutes 
the  minor  operation.  It  is  simple,  safe, 
and  well  adapted  to  cases  of  recent  entero- 
celes  which  have  been  strangulated  a  very 
few  hours,  and  when  there  is  reason  to 
believe  that  the  bowel  has  escaped  injury 
by  the  taxis.  Obviously,  therefore,  it  is 
only  justifiable  in  select  cases. 

Failing  to  reduce  the  contents  of  the 
sac,  the  fascia  propria  is  next  carefully 
divided  upon  a  grooved  director,  and  a 
layer  of  fat  is  very  frequently  exposed. 


Inexperienced  operators,  mistaking  this 
fat  for  the  omentum,  are  puzzled  when 
they  cannot  find  the  bowel,  or  they  mis- 
take the  peritoneal  sac  for  intestine  when 
that  is  seen  upon  clearing  away  the  fat. 
The  hernial  sac  being  exposed,  it  should 
be  traced  upwards  to  the  crural  ring,  and 
the  fascia  surrounding  it  in  the  crural 
canal  divided  ;  or  the  division  of  the  struc- 
tures forming  the  crural  canal  having 
been  reserved  for  this  special  moment, 
must  now  be  undertaken,  as  before  de- 
scribed. But  the  hernia  remains  irre- 
ducible. With  great  care,  and  secundum 
artem  (p.  700),  the  sac  must  now  be 
incised.  Through  the  first  puncture  a 
stream  of  serum  usually  flows.  Empty 
the  sac  of  the  fluid  by  enlarging  the  open- 
ing sufficiently  to  reach  its  orifice.  If 
nothing  but  omentum  be  seen,  carefully 
raise  it  from  below  or  gently  unravel  it, 
and  towards  the  mouth  of  the  sac,  secreted 
behind  that  part  of  the  omentum  which 
has  just  escaped  through  its  mouth,  the 
bowel  will  be  seen.  Next,  to  enlarge  the 
orifice  of  the  sac,  introduce  the  point  of 
the  finger  between  the  protrusion  and 
Gimbernat's  ligament ;  but  if  that  cannot 
be  done,  the  hernia  bistoury  must  be  in- 
sinuated in  front  of  the  omentum,  direct- 
ing its  cutting  edge  forwards  and  holding 
the  blade  parallel  with  the  linea  alba. 
Having  then  liberated  the  bowel  from  its 
constriction,  it  is  easily  returned  into  the 
abdominal  cavity.  It  is  not  always 
necessary  to  cut  the  orifice  of  the  sac, 
after  having  divided  the  tissues  outside  of 
it,  as  before  described.  It3  tissues  fre- 
quently yield  before  the  gentle  introduc- 
tion of  the  finger. 

Arrange  the  wound  in  such  a  manner 
that  an  opening  exists  at  the  lowermost 
angle  for  the  escape  of  discharge,  and  flex 
the  hip-joint  by  placing  a  pillow  beneath 
the  popliteal  region  for  the  limb  to  rest 
upon.  Any  further  special  detail  for  the 
treatment  of  the  case  is  here  unnecessary. 

Mr.  Ivingdon  has  informed  us  that  the 
extent  to  which  Gimbernat's  ligament  is 
divided  is  a  subject  of  grave  importance 
as  regards  the  future  comfort  of  the  pa- 
tient. He  states  that  Hey's  ligament 
should  rather  be  cut  than  Gimbernat's, 
and  that  when  the  latter  is  at  all  exten- 
sively divided,  it  is  almost  impossible  to 
retain  the  hernia  after  the  thickening, 
subsequent  to  the  operation,  has  passed 
off.  Certainly  the  most  prodigious  crural 
hernial  tumors  we  have  seen  occurred  in 
women  upon  whom  an  operation  had  been 
performed  for  strangulated  bowel. 

Arteries,  cut  during  the  progress  of  the 
operation,  should  be  immediately  twisted. 

Wounds  of  the  obturator  artery. — This 
bloodvessel,  when  it  passes  to  the  obtu- 
rator canal,  after  dividing  from  the  inter- 
nal epigastric  or  femoral,  lies  close  to  the 
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neck  of  the  sac,  and  it  has  been  occasion- 
ally cut  at  the  same  moment  as  its  orifice. 
Before  using  the  knife,  it  might  be  prac- 
ticable to  feel  the  pulsations  of  this  artery 
with  the  tip  of  the  finger.  When  cut,  an 
attempt  should  be  made  to  arrest  the 
bleeding  by  twisting  the  ends  of  the 
wounded  vessel.  See  Mr.  Spence's  case, 
p.  731. 

Omental  sacs  are  most  commonly  met 
with  in  cases  of  crural  hernia.  An  account 
of  them  has  already  been  given  at  p.  700. 

Obturator  hernia. — The  obturator  canal 
is  situated  at  the  upper  and  outer  part  of 
the  obturator  or  thyroid  foramen,  and  is 
bounded  above  by  the  horizontal  ramus 
of  the  pubes,  and  in  other  parts  by  the 
obturator  membrane  or  ligament  and  the 
obturator  muscles,  which  are  attached  to 
its  internal  and  external  surfaces.  The 
muscle  within  the  pelvis  is  covered  by  the 
internal  abdominal  fascia,  that  outside  by 
the  obturator  fascia.  The  obturator 
nerve,  artery,  and  vein  pass  through  the 
canal  from  the  pelvis  to  the  thigh.  The 
course  of  the  cutaneous  filaments  of  this 
nerve  should  be  especially  noticed  ;  for  as 
its  trunk  is  in  close  proximity  to  the  her- 
nial tumor,  the  pressure  which  the  latter 
makes  against  it  induces  pain  in  those 
regions  where  the  filaments  of  the  nerves 
are  distributed.  In  some  cases  this  fact 
may  prove  a  valuable  aid  in  diagnosis,  as 
the  sequel  will  show. 

This  rare  variety  is  described  as  hernia 
through  the  obturator  canal,  the  foramen 
ovale,  the  thyroid  or  obturator  foramen, 
and  sub-pubic  femoral.  In  the  early  part 
of  the  last  century  M.  Gareugeot1  called 
the  attention  of  surgeons  to  this  kind  of 
hernia,  which  after  having  escaped  from 
the  pelvis  through  the  obturator  canal, 
forms  a  swelling  among  the  adductor 
muscles  and  in  the  pubic  region  of  the 
thigh.  The  neck  of  the  sac  lies  behind 
the  horizontal  ramus  of  the  pubes,  occu- 
pies the  obturator  canal,  and  makes  its 
way  sometimes  between  the  uppermost 
fibres  of  the  external  obturator  muscle,  at 
other  times  above  them.  The  fundus 
and  body  of  the  sac  are  covered  by  the 
fascia  of  that  muscle.  By  the  dissections 
of  several  cases,  the  obturator  vessels  and 
nerve  are  shown  to  be  differently  placed 
as  regards  the  tumor.  Vinson2  states 
that  he  found  the  artery  six  times  to  the 
outer  side  of  the  sac,  six  "times  to  the 
inner  side,  and  three  times  behind  it. 
The  relative  position  of  this  artery  to  the 
sac  probably  bears  some  relation  to  its 

1  Mem.  de  l'Acad.  roy.  de  Chir.,  t.  i.,  part 
iii. 

2  GKinther's  Lehre  v.  d.  blutigen  Opera- 
tionen,  Abschnitt  xv.,  §  146. 


origin.  In  Mr.  Stanley's  case,'  both  artery 
and  nerve  were  above  the  hernial  sac ; 
the  former  to  its  inner  side,  the  latter 
towards  its  outer. 

Both  sexes  are  liable  to  the  formation 
of  this  hernia,  but  a  large  majority  of  the 
cases  on  record  occurred  in  females.  The 
anatomical  reasons  for  this  are  obvious. 

There  are  cases  on  record  in  which  this 
hernia  had  existed,  and  in  which  the 
viscus  was  strangulated  without  anj'  local 
signs  of  a  tumor.  Mr.  Hilton's  case,2  in 
which  the  entire  calibre  of  the  ileum  was 
in  the  sac ;  and  Mr.  Tebay's,3  in  which 
only  a  part  was  found,  are  marked  illus- 
trations. In  Mr.  Obre's  case,4  "the  eye 
detected  a  slight  degree  of  fulness  in  Scar- 
pa's triangle,"  and  "a  distinct  hardness 
could  be  felt,  slight  in  its  extent."  In  the 
only  instance  we  have  seen,  the  hernia 
gave  rise  to  a  very  distinct,  well-defined 
tumor,  deeply-seated  among  the  adductor 
muscles,  to  the  pubic  side  of  the  femoral 
vessels.  In  Mr.  Stanley's  case,5  a  crural 
epiplocele  existed  on  the  same  side  as  the 
obturator  entero-epiplocele.  The  latter 
was,  however,  extremely  small,  and  pro- 
duced "no  swelling  on  the  inside  of  the 
thigh."  The  hernia  "  was  found  with  its 
peritoneal  sac  beneath  the  obturator  ex- 
ternus  muscle,  between  the  muscle  and 
the  obturator  fascia." 

The  foregoing  observations  illustrate 
the  difficulties  which  attend  the  detec- 
tion of  protrusions  through  the  obturator 
canal. 

We  have  collected  twenty-five  of  the 
most  recently  recorded  cases  of  this  vari- 
ety of  hernia,  and  the  remarkable  features 
they  present  are  well  worthy  the  atten- 
tion of  the  reader.  They  may  be  divided 
into  two  classes :  the  first  embraces  a 
large  majority,  and  consists  of  those  cases 
in  which  the  hernial  tumor  was  not  dis- 
covered during  life  ;  the  second,  those  in 
which  it  was  discovered  by  palpable  ex- 
amination, either  immediately  at  the 
inner  side  of  the  thigh,  or,  as  in  one  in- 
stance, only  by  an  examination  per  vagi- 
na m. 

In  several  of  the  cases  of  the  first  class, 
the  tumor  produced  by  the  protrusion  was 
so  small  that  the  sac,  with  its  contents, 
being  placed  deeply  among  the  adductor 
muscles  and  beneath  the  pectineus  mus- 
cle, could  not  give  rise  to  any  local  exter- 
nal swelling.  In  two  cases  the  tumor 
was  found  between  the  obturator  liga- 
ment and  obturator  externus  muscle.    The 

1  Trans,  of  the  Path.  Society,  vol.  iii.,  p.  94. 

2  Med.-Chir.  Trans.,  xxxi.,  p.  323. 

3  Med.  Times  and  Gaz.,  vol.  ii.,  p.  270, 
1852. 

4  Med.-Chir.  Trans.,  xxxiv.,  p.  233. 

5  Trans,  of  the  Path.  Society,  vol.  iii.,  p.  94. 
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contents  of  the  sac  in  six  cases  consisted 
of  only  a  portion  of  the  calibre  of  the  ca- 
nal of  the  intestine.  This  had,  however, 
become  converted  into  a  diverticulum,  in 
some  instances  of  considerable  length. 
We  meet  with  this  condition  of  the  hernia 
occasionally  in  other  regions,  but  the 
cases  are  not  common ;  and  we  may 
therefore  conclude  that,  in  proportion  to 
the  rarity  of  obturator  hernia,  this  may 
be  considered  to  be  one  of  its  remarkable 
features.  In  one  case  the  Fallopian  tube 
and  ovary  formed  the  contents  of  the  sac  ; 
in  another  a  portion  of  the  urinary  blad- 
der. 

[Zoja  (Am.  Journ.  of  the  Med.  Sci.,  July, 
1877,  from  London  Med.  Record,  May 
15)  records  another  case  of  this  latter  kind, 
which  he  thought  to  be  unique.  "Along 
the  outer  side  of  the  neck  of  the  hernia 
ran  the  obturator  artery,  derived  in  this 
instance  from  the  epigastric ;  the  pro- 
truded portion  of  bladder  was  not  adhe- 
rent to  surrounding  parts,  contained  a 
little  urine,  and  was  covered  with  perito- 
neum on  its  inner  and  lower  posterior 
segment,  which  protruded  like  a  hernial 
sac,  while  the  front  of  the  hernia  was  de- 
void of  peritoneum."] 

The  hernial  sac,  which  is  never  want- 
ing, consisted  always  of  a  portion  of  the 
parietal  peritoneum  of  the  pelvis  thrust 
through  the  canal,  and  tolerably  firmly 
attached  to  the  parts  with  which  it  was 
in  contact.  The  sac  was  therefore  slowly 
formed.  On  this  account  some  of  the  pa- 
tients had  experienced,  during  the  devel- 
opment of  the  hernia,  repeated  attacks  of 
bowel  derangement,  evidenced  by  symp- 
toms of  obstruction,  termed  colic  pains, 
uneasiness  at  tiie  inner  and  upper  part  of 
the  thigh,  and  even  cramp  or  spasmodic 
pains  in  the  muscle^  of  the  femoral  region, 
and  which  extended  down  the  leg. 

In  a  large  number  of  the  cases,  the 
acute  pain  in  the  course  of  the  obturator 
nerve,  described  by  the  patient,  wras  a 
marked  feature  of  the  case,  and  pressure 
over  the  site  of  the  external  aperture  of 
the  obturator  canal  gave  rise  to  paroxysms 
of  pain  of  great  severity.  It  is  due  to  the 
tact  of  Mr.  Howship'  to  state  that  he 
seems  to  have  been  the  first  writer  to 
dwell  particularly  upon  this  fact,  which 
some  years  afterwards  was  strongly  in- 
sisted upon  by  Romberg.2  The  only  pa- 
tient we  have  seen  with  this  variety  of 
hernia  complained  bitterly  of  feeling  a 
sudden  pain  at  the  upper  and  inner  part 
of  the  right  thigh,  which  extended  thence 


1  Howship's  Practical  Remarks  on  the  Dis- 
crimination and  Appearances  of  Surgical  Dis- 
ease, 1840,  p.  323.  Prep,  in  Mus.  Coll.  Surg., 
No.  1359. 

2  Romberg,  in  Dieffenbach's  Operative  Chi- 
rurgie,  b.  ii.,  p.  621,  8vo.,  Leipzig,  1848. 


down  the  inside  of  the  limb  to  the  knee, 
front  of  the  leg,  foot,  and  great  toe 

The  cases  of  the  second  class  ant  those 
in  which  the  tumor  was  discovered  during 
life,  either  in  consequence  of  its  bulk,  or 
by  a  careful  examination  of  the  region  in 
which  it  was  developed. 

Dr.  Roeser1  proposed  that  advantage  should 
be  taken  of  the  rectal  passage  of  the  male, 
and  the  vaginal  of  the  female,  to  institute  a 
more  searching  examination  of  the  obturator 
region  within  the  pelvis  ;  and  by  this  means 
Dr.  Lorinser,  in  1857,  discovered  an  obtura- 
tor hernia.2  Dr.  Nuttall,  of  Leicester,  in  the 
same  year,  in  a  case  in  which  not  even  ful- 
ness of  the  adductor  fossa  was  perceptible, 
was  induced,  by  the  severity  of  the  constitu- 
tional symptoms  of  strangulated  bowel,  and 
the  pain  caused  by  local  pressure  made  di- 
rectly upon  the  obturator  region,  to  explore 
that  part;  and  his  judicious  treatment  was 
rewarded  by  the  discovery  of  a  very  small 
hernial  tumor,  the  contents  of  which  were 
returned  into  the  abdominal  cavity  by  gentle 
pressure,  without  incision  of  the  sac.3  Before 
this  Mr.  Obre  had  succesfully  operated  upon 
a  case  of  strangulated  obturator  hernia,  in 
1851,  in  which  "the  eye  detected  a  slight 
degree  of  fulness  in  Scarpa's  triangle,  on  the 
right  side;"  this  triangle  of  the  opposite 
limb  being  well-marked,  with  a  hollow  or  de- 
pression passing  down  its  centre,  but  which 
was  lost  on  the  affected  side.  Also,  on  press- 
ing firmly  "a  little  below  the  saphenous 
opening,  a  distinct  hardness  could  be  felt." 
Lastly,  in  the  case  successfully  operated  upon 
by  Mr.  B.  B.  Cooper,  in  1853,  the  woman  be- 
ing very  thin,  there  was  both  ocular  and  pal- 
pable evidence  of  an  indisputable  nature. 
At  first  sight  the  swelling  in  Scarpa's  triangle 
seemed  to  be  identical  with  that  which  might 
be  produced  by  a  protrusion  through  the 
crural  canal ;  although  it  had  not  the  appear- 
ance of  being  in  close  relation  with  Poupart's 
ligament,  for  it  formed  a  somewhat  globular 
fulness,  rather  than  a  circumscribed  tumor. 
Then  the  point  of  the  finger  could  be  placed 
in  the  crural  ring,  which  of  course  was  con- 
clusive evidence  that  the  hernia  had  not  es- 
caped through  it.  Really,  therefore,  there 
were  no  practical  difficulties  to  prevent  the 
formation  of  a  correct  diagnostication  in  this 
case.  We  may  here  state  that  these  observa- 
tions are  made  from  notes  of  the  case  taken 
personally  at  the  bedside  of  the  patient. 

Complications. — But  we  must  allude  to 
a  class  of  cases,  of  which  there  have  been 
several  instances,  in  which  the  existence 
of  an  obturator  hernia  was  complicated 
with  the  development  of  other  kinds,  es- 
pecially those  in  the  inguino-femoral  re- 
gions.    In  one  ease  there  was  a  reducible 

»  Archiv.  f.  phys.  Heilkunde,  1851,  p.  142 
et  seq. 

2  Lehre  v.  blutigen  Operationem,  Abschnitt 
xv.,  §  147. 

3  British  Medical  Journal,  p.  566,  1857. 
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crural  hernia  on  either  side ;  in  three 
cases,  a  crural  hernia  on  the  same  side  as 
the  obturator ;  in  one  case,  on  the  oppo- 
site side  ;  and  in  another  case,  an  ingui- 
nal hernia  on  the  same  side  as  the  obtu- 
rator. 

The  treatment  adopted  in  three  of 
these  cases  was  that  which  most  surgeons 
would  approve.  The  symptoms  of  stran- 
gulated intestine  being  clearly  marked, 
an  exploration  was  made  of  the  hernial 
sacs,  which  were  visible  and  tangible,  in 
the  expectation  of  finding  a  small  knuckle 
of  bowel  retained  within  them.  But 
nothing  of  the  kind  being  found,  the  ex- 
amination was  not  prosecuted  further ; 
although,  in  two  of  the  cases,  an  obtura- 
tor hernia,  seated  immediately  beneath 
the  site  of  the  operation,  was  proved,  by 
after-death  examination,  to  have  been  the 
cause  of  death. 

As  a  possible  complication,  we  must 
here  allude  to  the  fact  that  in  some  of  the 
cases,  in  the  same  individual,  a  sac  was 
found  to  pass  through  both  right  and  left 
obturator  canals. 

[Dr.  John  Chiene  records  (Edinb.  Med. 
Journal,  January,  1871)  the  finding  in  a 
dissecting-room  subject  of  three  obtu- 
rator hernias  :  one  on  the  left  side,  with  a 
portion  of  the  ileum  strangulated  in  it ; 
and  two  on  the  right.  One  of  the  latter 
contained  the  outer  half  of  the  corre- 
sponding Fallopian  tube.] 

In  fourteen  of  the  cases  the  obturator  her- 
nia was  not  discovered  until  after  death.  In 
one  case  the  symptoms  indicated  the  existence 
of  this  variety  of  hernia,  and  the  patient  re- 
covered without  any  interference  on  the  part 
of  the  surgeon.  In  ten  of  the  other  cases  the 
protrusion  through  the  obturator  canal  was 
discovered  during  life ;  and  the  treatment 
adopted  and  its  results  we  may  briefly  de- 
scribe. In  one  case  the  protrusion  was  re- 
duced after  the  application  of  the  taxis  by 
Dr.  Roeser,  of  Bartenstein.  This  was  in  a 
female  thirty  years  of  age,  rather  corpulent, 
who  had  been  frequently  troubled  with  intes- 
tinal disturbance.  By  careful  manipulation 
a  small  tumor  was  felt  over  the  external  aper- 
ture of  the  left  obturator  canal,  upon  which 
pressure  caused  great  pain.1  In  another  case 
Dr.  Roeser  was  not  so  successful  in  the  treat- 
ment. This  was  a  male,  fifty  years  old,  who 
had  been  frequently  troubled  with  pains  in 
the  abdomen,  called  colic.  The  case  was 
rendered  obscure  by  enlargement  of  the  in- 
guinal glands  on  the  same  side  as  the  hernia  ; 
nevertheless  Dr.  Roeser  diagnosticated  the 
obturator  rupture,  and  partially  reduced  it. 
The  man,  however,  died,  and  after  death  a 
part  only  of  the  wall  of  the  intestinal  tube 
was  found  in  the  sac.2  In  one  case  the  ob- 
turator  hernia   was    discovered    during   life 


1  Archiv.  f.  phys.  Heilkunde,  1846,  §  408. 

2  Ibid.,  1851,  §  142. 


after  the  performance  of  gastrotomy.1  Dr. 
Arntz  saw  a  woman,  sixty-two  years  old, 
when  she  had  been  suffering  three  weeks. 
He  discovered  and  diagnosticated  an  obtura- 
tor hernia,  the  integuments  over  which  were 
inflamed  and  becoming  gangrenous.  He  made 
an  incision ;  the  contents  of  the  tumor  es- 
caped ;  and  the  patient  died  next  day.2  The 
accuracy  of  the  diagnosis  was  verified  after 
death. 

Dr.  Heiberg  operated  upon  a  woman,  fifty 
years  old,  after  distinctly  feeling  an  elastic 
swelling  in  the  left  adductor  region.  Upon 
this  tumor  he  cut  down,  opened  the  hernial 
sac,  stretched  the  obturator  canal  with  his 
finger,  and  returned  the  bowel.  The  patient, 
however,  died.3  Mr.  Heath,  of  Newcastle, 
operated  upon  a  woman  seventy-five  years 
old.  The  tumor,  although  small,  was  per- 
ceptible ;  the  pain  on  pressure  and  down  the 
limb  very  characteristic.  The  sac  was  opened, 
its  orifice  cut  out,  and  a  piece  of  dark-colored 
intestine  returned.  The  aged  patient  sur- 
vived the  operation  thirty-six  hours,  and  the 
commencement  of  the  attack  about  four  days.* 
Dr.  Nuttall,  of  Leicester,  being  called  to  a 
woman,  aged  seventy-five  years,  suffering 
with  well-marked  indications  of  strangulated 
intestine,  but  without  any  tumor  in  the  usual 
site  of  hernial  protrusions,  was  led,  in  con- 
sequence of  pain  being  produced  in  that  part 
when  he  pressed  in  one  particular  spot,  to 
diagnosticate  an  obturator  hernia,  although 
there  was  not  even  "fulness"  perceptible, 
over  the  site  of  the  obturator  region.  He  cut 
over  this  painful  spot,  found  a  small  tumor, 
exposed  the  hernial  sac,  and  reduced  its  con- 
tents by  gentle  pressure.  This  old  woman 
survived  thirteen  days.  After  death  the  bowel 
which  had  been  strangulated  was  found  in 
process  of  repair.  An  obturator  heraial  sac 
was  seen  on  both  sides.5 

We  have  now  to  describe  the  cases  which 
have  been  cured  by  operation.  The  late  Mr. 
Obre,  of  London,  was  the  first  surgeon  to  cure 
a  case  of  strangulated  obturator  hernia.  This 
was  in  1851.  In  a  woman,  aged  fifty-five 
years,  tall  and  stout,  he  diagnosticated  this 
hernia.  He  cut  down  upon  the  swelling,  in- 
cised the  sac  and  its  orifice  slightly,  and  re- 
turned a  small  piece  of  blue  congested  bowel.6 

In  1853  I  assisted  Mr.  Bransby  Cooper  in  an 
operation  he  performed  at  Guy's  Hospital  on 
a  woman  forty-nine  years  old.  She  was  ex- 
ceedingly emaciated,  had  given  birth  to 
twelve  children,  and  was  affected  with  bron- 
chitis. She  was  not  aware  of  being  ruptured. 
For  sixty-two  hours  before  coming  to  the  hos- 
pital she  had  been  suffering  with  strangulated 
intestine.      Her  illness   began  with  a  sudden 


1  Mr.  Hilton,  Med.-Chir.  Trans.,  1848,  vol. 
xxxi.,  p.  323. 

2  Grunther's    Lehre  v.   d.   blutigen  Opera- 
tionen,  Abschnitt  xv.,  §  148. 

3  Ibid. 

1  Lancet,  1857,  vol.  ii.,  p.  109. 

5  Brit.  Med.  Journal,  1857,  p.  566. 

6  Med.-Chir.'  Trans.,  1851,  vol.  xxxiv.,  p. 
233. 
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pain  at  the  upper  and  inner  part  of  the  right 
thigh,  and  extended  from  that  spot  along  the 
the  inside  of  the  thigh,  knee,  front  of  leg, 
and  to  the  great  toe.  Upon  examination  of 
the  region  below  Gimbernat's  ligament,  a 
deeply-seated  swelling  was  felt.  Mr.  Cooper 
made  an  incision  over  the  tumor,  divided  the 
pectineus  muscle,  and  reached  the  hernial 
sac.  Gentle  pressure  was  made  upon  it,  and 
the  contents  passed  readily  into  the  abdomen. 
She  slowly  recovered,  and  the  wound  entirely 
healed ;  but  before  she  left  the  hospital  she 
was  seized  with  acute  bronchitis,  which  caused 
her  death. 

Dr.  Lorinser,  in  1857,  discovered  an  ob- 
turator hernia  by  an  examination  per  vagi- 
nam.  The  age  of  the  patient  is  not  stated. 
On  the  eleventh  day  after  the  commencement 
of  the  attack,  he  cut  down  upon  the  tumor, 
opened  the  sac,  and  found  the  contents  in  a 
state  of  gangrene.  A  fecal  fistula  was  estab- 
lished, which  subsequently  closed,  and  the 
woman  survived  the  operation  eleven  months.1 

We  believe  that  we  have  now  given  a  brief 
but  instructive  summary  of  the  cases  on 
record  from  which  useful  practical  lessons 
may  be  derived.  There  are  more  instances 
published,  which  have  been  discovered  after 
death,  and  therefore  simply  attest  the  fact  of 
the  existence  of  the  disease. 

Mr.  Kingdon  believes  he  has  met  with  five 
cases  of  obturator  hernia  in  living  persons. 
Two  of  them  were  in  men ;  in  both  the  fem- 
oral artery  was  in  front  of  the  swelling,  and 
pushed  forwards  at  each  forced  expiration. 
The  men  were  past  forty  years  of  age,  thin 
and  gaunt.  He  does  not  recollect  whether 
the  femoral  artery  was  pushed  forward  in  the 
female,  whose  case  he  otherwise  well  remem- 
bers, but  he  distinctly  recollects  that  he  was 
able  to  feel  the  bony  rim  at  the  upper  edge 
of  the  aperture  through  which  he  had  re- 
turned the  hernia.  The  woman  was  ema- 
ciated to  the  last  degree  of  voluntary  locomo- 
tion. 

We  propose  next  to  select  the  most 
prominent  facts  from  the  whole  number 
of  cases,  with  an  especial  view  to  the  cli- 
agnostication  of  those  cases  in  which 
there  may  not  be  any  palpable  or  ocular 
evidence  of  a  rupture. 

Diagnostication  of  an  obturator  hernia, — 
from  its  position.  After  passing  along 
the  obturator  canal,  it  emerges  upon  the 
thigh  below  the  horizontal  ramus  of  the 
pubes,  to  the  inner  side  of  the  capsule  of 
the  hip-joint  ;  behind,  and  a  little  to  the 
inner  side  of  the  femoral  artery  and  vein  ; 
and  to  the  outer  side  of  the  tendon  of  the 
adductor  longus.  The  tumor  formed  by 
the  protrusion  is  covered  by  the  pectineus 
muscle.  From  crural  hernia,  therefore, 
it  may  be  distinguished  by  observing  the 
relative  positions  of  the  horizontal  ramus 
of  the  pubes  and  of  the  femoral  artery. 

1  Giinther's  Lehre  v.  d.  blutigen  Opera- 
tionen,  Abschnitt  xv.,  §  147. 


Those  structures  occupy,  in  fact,  a  posi- 
tion between  these  two  kinds  of  hernia. 
In  obturator  hernia  they  are  in  front  of 
the  tumor ;  in  crural  hernia  they  are  be- 
hind it.  In  the  former,  then,  they  are 
easily  felt ;  in  the  latter  they  cannot  be 
without  difficulty— not,  perhaps,  until  the 
hernia  be  reduced.  In  those  cases  in 
which  either  a  fulness,  slight  hardness, 
tumefaction,  or  swelling  exists,  coupled 
with  well-marked  indications  of  obstruc- 
tion or  strangulation  in  some  part  of  the 
alimentary  tube,  the  difficulty  of  diag- 
nosis is  not  so  very  great ;  but  how  much 
embarrassment  arises  when  those  symp- 
toms which  betoken  strangulated  bowel 
exist,  and  a  tumor  is  nowhere  to  be  felt, 
let  the  numerous  cases  on  record  attest, 
in  which  the  rupture  has  only  been  found 
after  death. 

Assuming,  for  the  sake  of  illustration, 
that  we  have  before  us  a  patient  suffering 
with  well-marked  constitutional  indica- 
tions of  strangulated  bowel,  and  that,  af- 
ter the  most  careful  examination  of  all 
those  apertures  through  which  ruptures 
more  commonly  escape,  we  have  failed  to 
detect  any  palpable  tumor  to  assist  in  ex- 
plaining them,  how  are  we  to  discover  an 
obturator  protrusion,  or  obtain  sufficient 
evidence  of  the  probable  existence  of  one 
to  justify  an  exploration  of  the  obturator 
region  by  means  of  the  scalpel  ?  We  re- 
ply, By  pain  during  the  development  of 
the  hernia  ;  by  pain  at  the  commencement 
of  the  present  attack  ;  by  pain  of  a  pecu- 
liar character  during  the  progress  of  the 
illness  ;  by  pain  referred  to  the  course  of 
the  cutaneous  filaments  of  the  obturator 
nerve  and  the  plexus  formed  with  it,  and 
the  internal  cutaneous  and  its  distribu- 
tions ;  by  pain  excited  by  certain  definite 
movements  of  the  hip-joint ;  by  pain  in- 
duced by  local  pressure  carefully  applied ; 
and  by  pain  when  an  examination  of  the 
pelvic  orifice  of  the  obturator  canal  is 
made  per  vaginam  [or  per  rectum]. 

We  shall  now  describe  these  important 
indications  with  a  little  more  precision. 
During  the  formation  of  the  hernia,  some 
of  the  patients  had  suffered  at  irregular 
intervals  with  constipation,  nausea,  and 
pain  resembling  colic  in  the  pelvic  region ; 
and  one  woman  related  how  upon  re- 
peated occasions  she  had  suffered  thus, 
and  felt  relieved  directly  after  experienc- 
ing a  sensation  as  if  something  slipped 
back  into  the  abdomen  at  the  lower  part. 
In  Mr.  Hilton's  case,  some  months  before 
the  fatal  attack  from  hernia  on  the  left 
side,  the  patient  had  suffered  with  symp- 
toms of  bowel-obstruction  and  pain  re- 
ferred to  the  right  side.  After  death  a 
right  obturator  hernial  sac  was  found, 
"more  distinct  than  on  the  left  side,  large 
enough  to  admit  freely  the  forefinger." 

One  patient  narrated,  in  a  very  striking 
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manner,  how  she  had  been  suddenly- 
seized  with  a  violent  pain  at  the  inner 
and  upper  part  of  the  thigh.  Soon  after- 
wards, nausea,  followed  by  vomiting  and 
all  the  other  indications  of  strangulated 
bowel,  existed. 

In  several  of  the  cases  there  appears  to 
have  been  something  very  characteristic 
in  the  nature  of  the  pain.  Admitting  the 
difficulty  of  meeting  with  any  two  or  more 
persons  who  would  describe  pain  so  closely 
resembling  each  other's  sensations  as  to 
prove  an  infallible  guide,  yet  that  de- 
scribed during  the  progress  of  the  illness 
seems  to  afford  some  clue  in  these  cases. 
It  is  described  as  spasmodic  contraction 
of  the  abdominal  muscles,  and  not  as  pain 
within  the  abdomen.  For  the  explana- 
tion of  this  phenomenon,  we  may  refer  to 
the  association  existing  between  the  cuta- 
neous filaments  of  the  obturator  nerve, 
which  are  irritated  by  the  pressure  of  the 
tumor  in  the  obturator  canal,  and  the 
muscular  filaments  distributed  in  the  ab- 
dominal muscles ;  for  all  are  branches  of 
the  lumbar  plexus. 

The  pain  described  by  several  patients, 
in  both  instances,  when  a  hernial  tumor 
was  palpable,  as  well  as  when  it  was  en- 
tirely concealed,  could  not  have  failed  to 
attract  the  notice  of  the  surgeon  to  the 
distribution  of  the  cutaneous  filaments  of 
the  obturator  nerve,  and  the  more  inter- 
nal of  the  internal  cutaneous.  In  this 
fact  we  have  a  most  valuable  aid  to  the 
diagnosis  of  some  abnormal  pressure 
upon  its  trunk,  as  it  traverses  the  obtu- 
rator canal.  Certain  definite  movements 
of  the  hip-joint  may  subserve  very  use- 
fully in  diagnostication,  as,  for  example, 
when  there  may  be  some  doubt  on  which 
side  the  protrusion  exists,  or  when  it 
chances  to  be  so  small  as  to  be  under  the 
influence  of  the  obturator  muscles,  when 
only  in  a  violently  contracted  state.  We 
may  therefore  employ  the  actions  of  these 
rotators  of  the  femur  outwards,  to  com- 
press the  tumor,  and  thus  excite  pain  ; 
and  by  comparing  the  influence  of  these 
muscles  on  both  sides  of  the  pelvis,  valu- 
able aid  might  be  obtained.  It  has  been 
demonstrated  after  death,  that  in  some 
cases  the  protrusion  passes  between  the 
fibres  of  the  external  obturator ;  and 
therefore  we  may  suppose  that  they  could 
readily  compress  the  neck  of  the  tumor. 
"Want  of  space  prevents  further  detail ; 
we  must  therefore  leave  the  "adoption  of 
this  test,  and  the  method  of  employing  it, 
to  the  intelligence  of  the  surgeon. 

In  several  cases,  the  effect  of  local  pres- 
sure over  the  external  outlet  of  the  obtu- 
rator canal  has  been  to  cause  acute  pain, 
and  even  the  detection  of  slight  fulness 
or  hardness  when  no  other  sign  existed  at 
the  site  of  the  protrusion.  But  even  this 
examination  should  be  made  with  great 


discrimination.  A  careful  distinction 
must  be  made  between  pain  caused  by 
pressure  on  the  obturator  nerve  and  on  a 
hernial  protrusion;  the  muscles,  especially 
the  pectineus,  must  be  relaxed ;  and  a 
comparison  of  the  results  of  the  same 
amount  of  pressure  on  the  two  sides  of 
the  body  in  the  same  locality  should  be 
instituted  with  proper  precautions.  The 
femur  should  be  supported  by  an  assistant 
in  a  position  of  slight  flexion,  with  rota- 
tion outwards,  and  between  abduction 
and  adduction. 

The  pelvic  aperture  of  the  obturator 
canal  may  be  reached  from  the  vagina  in 
the  female,  and  from  the  rectum  in  tbe 
male.  In  cases  of  difficulty  and  doubt, 
therefore,  some  assistance  may  be  gained 
by  taking  advantage  of  the  opportunities 
these  passages  afford  for  the  necessary 
examination. 

Accuracy  in  diagnosis  being  of  para- 
mount importance,  we  cannot  conclude 
this  part  of  the  subject  without  alluding 
to  the  great  advantage  to  be  derived  from 
carefully  comparing  the  outline  of  Scarpa's 
triangle  on  both  sides  of  the  body;  and  of 
impressing  upon  those  who  may  happen 
to  have  a  case  of  suspected  obturator 
hernia  under  examination,  the  practical 
value  of  seriously  reflecting  upon  all  the 
features  of  the  case  referable  to  nervous 
derangements,  as  aids  to  diagnosis  in 
these  most  perplexing  and  difficult  cases. 

Treatment. —  Should  a  hernia  be  de- 
tected, the  application  of  pressure  to  the 
tumor  may  succeed  in  reducing  it.  The 
pressure  should  be  directed  in  such  a  man- 
ner as  to  free  the  hernia  from  the  ramus 
of  the  pubes,  and  pass  it  underneath  it. 

Failing  to  do  this,  or  even  with  a  well- 
grounded  suspicion  of  hernia,  the  surgeon 
should  explore  the  region  below  Poupart's 
ligament.  The  incision  through  the  in- 
teguments should  be  either  parallel  with 
the  trunk  of  the  femoral  artery,  or  with 
the  fibres  of  the  adductor  longus  mus- 
cle. It  must  be  sufficiently  far  inside  the 
artery  to  avoid  the  femoral  vein.  It  may 
commence  a  little  above  Poupart's  liga- 
ment, at  a  point  midway  between  the 
spine  of  the  pubes  and  the  spot  where  the 
femoral  artery  passes  over  the  ramus  of 
that  bone.  The  fascia  covering  the  pec- 
tineus muscle  being  exposed,  perhaps  the 
hernial  tumor  may  be  felt ;  and  if  not. 
pain  on  local  pressure  may  incite  to  a 
deeper  prosecution  of  the  search.  This 
fascia  and  the  pectineus  muscle  being  di- 
vided in  the  line  of  the  original  incision, 
or  its  fibres  being  separatee!  with  the  han- 
dle of  the  scalpel,  some  fat  and  the  fascia 
of  the  obturator  muscle  are  reached.  As 
yet,  however,  the  tumor  has  not  been  felt; 
nevertheless  it  may  still  be  there,  under 
cover  of  the  fibres  of  the  obturator  mus- 
cle.    These  must  be  separated  ;  for  it  is 
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not  until  the  finger  can  be  placed  upon 
the  outlet  of  the  obturator  canal  that  the 
search  for  the  hernia  should  be  abandoned 
as  hopeless.  Care  must  be  taken  to  avoid 
cutting  the  filaments  of  the  obturator 
nerve. 

How  far  the  surgeon  would  be  justified 
in  making  an  examination  of  the  opposite 
side,  after  having  failed  to  find  the  hernia 
on  the  one  first  explored,  is  a  proposition 
we  must  leave  to  the  judgment  of  those 
who  may  happen  to  be  placed  in  such  an 
unpleasant  dilemma. 

We  conclude  with  this  observation  of 
Camper:  "Forsan  frequentiores  sunt, 
quam  quidern  creditur ;  in  ilio  igitur  ad 
omnis  generis  herniarum  possibilitatem 
necessario  atteudendum  est." 

Perineal  hernia. — The  sac  of  this  hernia 
is  formed  of  the  peritoneum,  which  in  the 
male  lies  between  the  prostate  gland  and 
rectum,  and  in  the  female  between  the 
vagina  and  rectum.  In  both  sexes,  when 
the  hernia  fills  the  sac,  there  is  a  tumor 
in  the  perineum.  This  kind  of  hernia  is 
most  common  in  women,  and  usually  con- 
sists of  a  portion  of  the  alimentary  canal, 
of  the  omentum,  or  of  the  urinary 
bladder. 

The  sac  of  a  perineal  hernia  escapes 
between  the  anterior  fibres  of  the  leva- 
tores  ani,  and  is  covered  by  the  internal 
abdominal  fascia  of  that  region  of  the 
pelvis. 

The  protrusion  of  the  hernia  may  be 
prevented  by  using  a  T-  shaped  bandage. 

Pudendal  hernia. — Pudendal  hernia 
forms  a  small  elastic  tumor  in  the  labium 
pudendi.  It  lies  in  the  posterior  and  in- 
ferior half  of  that  organ,  and  forms  a 
somewhat  elongated  projection  at  the 
side  of  the  vagina.  The  neck  of  the  sac 
is  placed  between  the  ascending  ramus  of 
the  ischium  on  the  outside,  and  the  vagi- 
na on  the  inside. 

This  hernia  may  be  developed  at  the 
early  age  of  22  years  (Sir  A.  Cooper) ;  and 
in  this  case  it  had  existed  some  months. 

The  tumors  in  the  labium,  which  may 
be  confused  with  this  hernia,  are  those 
formed  by  inguinal  protrusions  and  col- 
lections of  fluid.  Of  the  last  are  cystic 
formations  and  hydrocele  of  the  round 
ligament.  These,  however,  are  never  re- 
ducible ;  they  are  not  diminished  by 
pressure,  and  they  slowly  increase  in  size 
from  their  first  appearance. 

From  inguinal  hernia  it  is  distinguished 
by  its  position,  shape,  and  relations.  It 
has  not  passed  through  the  external  in- 
guinal ring,  but  lies  parallel  with  the 
axis  of  the  vagina.  It  does  not  form  a 
pyriform  tumor  in  the  labium,  but  a 
somewhat  rounded  mass.      It  lies  by  the 


side  of  the  ramus  of  the  ischium,  and  not 
over  the  body  of  the  pubes. 

From  crural  hernia  it  is  distinguished 
by  the  neck  of  the  tumor  being  placed 
entirely  to  the  inside  of  the  ramus  of  the 
ischium,  and  the  muscles  attached  thereto. 

A  suitable  bandage  is  required  to  sup- 
port the  protrusion. 

Vaginal  hernia. — This  hernia  is  usually 
developed  in  women  who  have  borne 
several  children.  It  is  only  covered  by 
the  peritoneum,  and  by  that  portion  of  the 
walls  of  the  vagina  which  protrudes.  The 
orifice  of  the  sac  is  usually  large,  and 
readily  yields  to  pressure.  Consequently 
it  is  easily  reduced,  and,  with  the  excep- 
tion of  the  discomfort  and  annoyance  it 
causes,  it  is  not  attended  with  urgent 
symptoms.  The  rectum  and  urethra 
may,  however,  become  so  much  com-' 
pressed,  that  inconvenience,  and  some- 
times suffering,  may  arise  from  this  cause. 
The  protrusion  requires  to  be  replaced 
in  the  pelvis,  and  the  necessary  support  to 
maintain  it  there  is  afforded  by  making 
use  of  a  suitable  bandage. 

When  the  urinary  bladder  forms  the 
rupture,  which  occasionally  happens, 
great  distress  arises  from  a  constant  de- 
sire to  micturate.  The  urine  becomes 
ammoniacal,  and  the  bladder  so  irritable, 
that  a  few  drops  of  urine,  constantly 
escaping,  cause  intolerable  inconvenience. 
Treatment  is,  therefore,  urgently  required 
to  improve  the  condition  of  this  secretion, 
and  to  empty  the  bladder,  whilst  the  rup- 
ture must  be  at  the  same  time  supported. 

[See  a  paper  by  Dr.  Fordyce  Barker,  of 
New  York,  in  the  Am.  Journ.  of  Obstet- 
rics, June,  1876.] 

Ischiatic  hernia.— -This  kind  of  hernia 
escapes  through  the  ischiatic  notch,  and 
forms  a  tumor  beneath  the  gluteus  maxi- 
mus  muscle.  The  neck  of  the  sac  is  either 
above  or  below  the  pyriformis  muscle,  but 
generally  below  it.  The  fundus,  at  first 
covered  by  the  gluteus  muscle,  as  it  ex- 
tends further  out  of  the  pelvis,  escapes 
below  the  edge  of  that  muscle,  and  lies 
under  the  integuments. 

When  the  hernia  is  in  the  sac,  it  forms 
a  tumor  of  variable  size,  soft,  tense, 
yielding,  reducible  on  pressure,  and  caus- 
ing more  or  less  pain.  [See  an  interesting 
case  reported  to  the  Dublin  Pathological 
Society  by  Dr.  F.  C.  Crossle  (Dublin 
Journal  of  Med.  Science,  Sept.  1873 ; 
quoted  in  the  Am.  Journ.  of  the  Med. 
Sciences,  Jan.  1874).] 

Should  the  hernia  become  strangulated, 
and  the  operator  be  required  to  enlarge 
the  mouth  of  the  sac,  Sir  A.  Cooper  ad- 
vises that  the  incision  be  carried  directly 
forwards. 
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Under  the  term  urinary  organs  will  be 
here  comprised  the  kidnej^s,  ureter,  blad- 
der, prostate,  and  urethra. 

It  is  extremely  desirable,  when  dealing 
with  any  disease  the  symptoms  of  which 
are  referred  chiefly  or  entirely  to  some 
limited  portion  of  the  important  system 
derined  above  as  urinary  organs,  to  pos- 
sess an  intelligent  acquaintance,  not  mere- 
ly with  any  part  which  may  be  especially 
liable  to  suffer  morbid  changes,  but  with 
the  system  itself  as  a  whole.  It  is  abso- 
lutely necessary  to  the  formation  of  a 
correct  diagnosis,  to  be  familiar  with  the 
intimate  relations  which  exist  between 
each  portion  of  that  system,  as  well  as 
with  the  various  peculiarities  which  each 
is  prone  to  exhibit  when  influenced  by 
disease.  Few  things  conduce  more  to 
error  in  estimating  symptoms  than  a  too  j 
exclusive  specialism  in  the  observation 
of  disease.  The  study  of  stricture  and 
of  other  forms  of  urethral  obstruction,  of 
vesical  diseases,  of  calculous  formations, 
and  of  those  chronic  changes  in  the  se- 
creting structure  of  the  kidney  which  are 
conventionally  assigned  to  the  province 
of  the  physician,  must  be  pursued  to-  ' 
gether  if  the  surgeon  is  properly  to  ap- 
preciate the  import  of  any  one  of  these 
affections.  For  example,  suppose  a  sur- 
geon to  perform  an  important  operation 
upon  the  bladder  or  urethra  (and  what 
operation  there  is  not  important?),  who  is 
unacquainted  with,  or  is  at  least  indiffer- 
ent to,  the  chemical  and  microscopical 
characters  of  the  patient's  urine ;  will 
any  one,  who  knows  what  those  indica- 
tions reveal,  deny  that  elements  most  im- 
portant to  the  formation  of  a  correct 
diagnosis,  and,  therefore,  to  an  appro- 
priate therapeutical  scheme,  must  be  ab- 
sent from  the  mind  of  the  surgeon  in  re- 
lation to  that  case  ?  It  may  be  replied, 
that  the  necessary  information  can  be  ob- 


tained from  the  physician.  Ought  the 
surgeon  to  be  dependent  for  an  acquaint- 
ance with  the  facts  required  upon  any  other 
observer  in  such  a  case  ?  Assuredly  not ; 
not  only  is  the  knowledge  easy  to  attain, 
and  convenient  to  possess,  but  it  may  be 
safely  held  that  the  medical  man  who 
views  with  equal  intelligence  the  lesions, 
both  functional  and  organic,  which  affect 
the  kidneys,  the  bladder,  and  the  urethra, 
will  be,  coeteris  paribus,  the  safest  and 
most  successful  adviser  in  the  ailments  of 
any  one  of  those  viscera.  The  relations 
which  mutually  subsist  between  each  of 
the  series,  not  only  by  contiguity,  but  by 
other  and  less  obvious  connections,  are  so 
numerous  and  constant,  that  a  study  of 
the  whole  can  alone  qualify  the  practi- 
tioner intelligently  to  treat  disordered 
function  in  any  part  thereof.  I  do  not 
hesitate  to  affirm,  that  no  man  can  deal 
adequately  and  safely  with  cases  of  im- 
paired urinary  function,  whose  hand  is 
not  well  trained  to  the  use  of  the  sound 
or  catheter,  whose  eye  is  not  familiar 
with  urinary  deposits  in  all  their  varieties 
of  crystals,  corpuscles,  and  renal  casts, 
and  who  is  not  acquainted  with  their  in- 
dications so  far  as  these  are  known,  as 
well  as  with  the  significance  of  those  sub- 
jective phenomena  which  are  found  ac- 
companying them.  The  exploring  sound 
is  quite  as  essential  to  the  diagnosis  of 
urinary  disease  as  the  stethoscope  is  to 
affections  of  the  chest.  He  who  is,  con- 
ventionally speaking,  a  physician  only, 
will  (and  does)  constantly  overlook  cal- 
culus and  stricture,  to  the  great  detriment 
of  the  patient ;  while  the  mere  surgical 
handicraftsman  will  (and  does)  treat  me- 
chanically many  a  case  which  can  only  be 
injured  by  his  manipulations.  With  these 
views,  the  careful  study  of  all  acute  and 
chronic  renal  affections  is  recommended 
to  the   student   who   desires    to    qualify 
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ly  demand  bis  services.  The  limit  as- 
signed to  the  department  of  urinary  dis- 
ease in  this  work  forbids  more  than  the 
slightest  glance  at  them  ;  it  appears,  there- 
fore, the  more  necessary  to  make  these 
introductory  remarks. 


himself  specially  for  the  practice  of  sur- 
gery. 

The  following  is  a  table  of  those  renal 
affections  which  necessarily  come  under 
the  observation  of  the  surgeon,  in  con- 
nection with  the  diseases  of  the  bladder, 
prostate,  and  urethra,  which  so  frequent- 

Tiie  Kidneys  :— 
Malformations. 
Injuries  (vol.  L,  p.  898). 

traumatic,  idiopathic,  and  by  extension. 
Inflammation  (nephritis),  acute      <j  calculous. 

from  obstruction  in  the  passage  below. 

calculous. 
Inflammation  (nephritis),  chronic  ■{  from  obstruction. 

diathetic. 

t  j,  ,.         *      ,  .     j.  7.7        f  from  obstruction. 

Inflammation  of  pelvts  of  kidney     calculous 

(pyelitis)  acute  and  chronic         j  ScrofuiOUs. 


Calculous  nephralgia. 
Abscess  of  kidney  and  fistula. 
Ferinejjhrit ic  a bscess. 
Tumors  of  tJie  kidney. 
Suppression  of  urine. 
Hematuria. 

Malformations. — There  are  few  devia- 
tions from  the  normal  conditions  which 
can  be  regarded  as  malformations,  and 
these  are  unimportant  to  the  surgeon.  It 
is  only  necessary  therefore  to  enumerate 
the  ordinary  varieties.  (1)  There  may  be 
only  one  kidney,  which  is  then  usually 
larger  than  natural ;  it  may  lie  in  its 
usual  place,  or  may  in  reality  consist  of 
the  two  organs  joined  in  the  median  line, 
and  occupy  a  position  in  front  of  the 
vertebral  column.  In  the  last-named 
condition  the  form  is  sometimes  that  of  a 
horseshoe  with  its  convexity  downwards. 
(2)  One  kidney  may  occupy  its  ordinary 
situation,  and  a  second  may  be  movable, 
forming  a  tumor  recognizable  during  life  : 
or  it  maybe  fixed  in  an  unusual  situation, 
generally  lower  than  natural,  or  within 
the  pelvis.  (3)  The  kidney  may  present 
an  outline  more  or  less  lobulated,  show- 
ing the  persistence  of  a  form  existing  in 
foetal  life,  and  natural  in  some  of  the  lower 
animals. 

Nephritis. — Acute  and  chronic. 

Acute  nephritis,  of  a  severe  form,  is 
common  in  surgical  practice.  It  exists 
also  as  a  sequel  to  pre-existing  chronic 
inflammation  of  the  kidney,  and  in 
Bright's  disease. 

The  causes  of  the  first-named  variety, 
with  which  almost  exclusively  we  have  to 
deal  here,  are  as  follows  : — 

Wounds,  bruises,  and  strains ;  by  ex- 
tension from  the  bladder  in  cases  of 
calculus,  stricture,  and  cystitis,  following 
operations  or  otherwise ;  retention  of 
urine,    causing   distension  of  the  ureter 


and  fluid  pressure  on  the  kidney  ;  renal 
calculus  ;  entozoa  ;  extension  of  inflam- 
mation from  neighboring  parts,  as  dis- 
eased vertebra;,  etc.  ;  diuretics  in  over 
doses  ;  cantharides  and  turpentine  ;  expo- 
sure to  cold;  and  alcoholic  drinks.  It 
will  be  observed  that  many  of  these  causes 
act  almost  exclusively  on  the  male,  and 
in  connection  with  surgical  affections.  In 
the  female,  nephritis  is  more  commonly 
associated  with  uterine  diseases. 

Symptoms. — The  first  is  usually  an  at- 
tack of  rigors  ;  nausea,  often  vomiting, 
prone  to  be  obstinate,  generally  soon 
succeed.  Pains  in  the  back  and  loins, 
dull  and  heavy,  sometimes  lancinating, 
increased  by  the  upright  position,  by 
coughing  and  vomiting,  even  by  respira- 
tion, and  often  extending  along  the 
ureter.  Occasionall}'  there  are  aching  or 
numbness  in  the  thigh  of  the  side  affected, 
and  tenderness  on  pressure  in  the  renal 
region,  sometimes  considerable.  Mictu- 
rition is  frequent ;  the  urine  is  mostly 
high-colored  and  scanty  ;  neutral  or  alka- 
line ;  often  mingled  with  blood,  and  then 
becoming  albuminous,  not  otherwise ; 
later  in  the  disease  it  may  be  purulent. 
Under  the  microscope  renal  casts  may  be 
found  containing  pus  and  blood-corpuscles. 
Sometimes  total  suppression  occurs.  Gen- 
eral signs  of  fever  are  present,  as  heat  of 
skin,  dry  furred  tongue,  headache,  thirst, 
quick  and  hard  pulse.  Anasarca  often 
appears  also,  in  cases  suddenly  occurring 
from  exposure  to  cold  ;  not  commonly  in 
cases  of  extension  from  the  bladder. 

In  the  latter  instances,  suppuration  in 
the  substance  of  the  kidney  is  to  be 
dreaded  ;  the  symptoms  are  then  more 
intense,  there  is  great  depression  of  the 
vital  powers,  and  fatal  coma  often  occurs 
by  ursemic  poisoning.  If  pyelitis  accom- 
panies or  supervenes  on  nephritis,  there  is 
also  generally  pain  and  retraction  of  the 
testicle  on  the  affected  side. 
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As  it  is  impossible  to  include  in  this 
work  a  history  of  all  the  renal  and  allied 
affections  with  which  the  surgeon  should 
be  familiar,  a  few  remarks  will  follow  here 
on  the  differential  diagnosis  of  nephritis, 
so  as  to  illustrate  the  leading  characters 
of  those  other  diseases  which  might  be 
confounded  with  it. 

The  diagnosis  is  not  generally  difficult, 
although  in  a  few  instances  it  may  be  ob- 
scure. If  a  patient,  who  has  suffered  long 
from  urethral  or  vesical  disease,  or  who 
has  recently  undergone  an  operation  for 
stone  or  stricture,  suddenly  shows  signs 
of  an  acute  febrile  invasion,  with  vomiting, 
pain  and  tenderness  in  the  renal  region, 
scanty  urine,  or  urine  mixed  with  blood, 
there  can  be  little  doubt  of  the  presence  of 
acute  nephritis.  When  there  is  no  his- 
tory of  previous  urinary  complaints,  an 
attack  of  primary  acute  nephritis  may 
sometimes  be  confounded  with  the  follow- 
ing affections  :  calculous  nephralgia  ;  pye- 
litis, simple  and  calculous  ;  perinephritis  ; 
peri  nephritic  abscess  ;  spinal  disease,  or 
abscess  of  the  psoas  or  adjacent  parts ; 
lumbago ;  renal  neuralgia  and  hysteria  ; 
inflammation  of  the  bladder  ;  vesical  cal- 
culus. 

1.  Calculous  nephralgia;  by  which  is  in- 
tended the  pain  and  systemic  disturbance 
occasioned  by  the  descent  of  a  calculus 
from  the  kidney  to  the  bladder,  and  which 
sometimes  resembles  very  closely  acute 
nephritis.  Indeed,  excepting  only  the  se- 
vere febrile  symptoms,  all  those  of  nephri- 
tis are  present.  There  is  acute  pain,  gen- 
erally limited  to  one  side,  and  shooting 
along  the  loins  to  the  sacrum,  with  re- 
tracted testicle  ;  but  the  invasion  is  more 
sudden,  and  the  pain  more  acute,  than  in 
nephritis.  There  may  be  vomiting,  fre- 
quent micturition,  and  bloody  urine  ;  but 
the  constitutional  disturbance,  although 
it  may  sometimes  be  present  in  moderate 
degree,  certainly  falls  short  of  the  fever 
which  always  accompanies  the  inflamma- 
tory affection.  If  the  calculus  obstructs 
the  pelvis  or  ureter  for  any  length  of  time, 
symptoms  of  calculous  pyelitis  may  arise. 
And  lastly,  all  the  phenomena  may  sud- 
denly disappear,  which  confirms  the  diag- 
nosis of  calculus. 

2.  Acute  calculous  pyelitis  may  be  distin- 
guished by  the  following  characters  :  the 
pain  in  the  back  is  excessively  severe  and 
lancinating,  much  more  so  than  in  ne- 
phritis ;  shooting  pains  are  felt  in  the 
groin  and  inner  part  of  the  thigh,  radiat- 
ing to  the  testicle,  which  is  generally 
strongly  retracted.  When  the  pyelitis  is 
unaccompanied  by  renal  affection,  the 
urine  is  often  acid  ;  and  although  it  may 
be  scanty  at  first,  is  subsequently  voided 
in  natural  quantity.  It  may  have  much 
pus  and  epithelium  mixed  with  it,  and 
sometimes  blood  ;  if  so,  these  matters  are 


found  in  intimate  admixture  with  the 
urine.  The  course  of  the  complaint  is 
less  rapid  than  that  of  nephritis,  and 
there  are  frequently  considerable  intervals 
of  freedom  from  pain. 

3.  Perinephritis;  caries  of  spine. — In- 
flammation of  the  tissue  surrounding  the 
kidney  does  not  generally  make  its  ap- 
pearance with  an  acute  attack.  The  sub- 
sequent formation  of  matter,  if  it  takes 
place,  is  accompanied  by  febrile  symptoms; 
but  the  gradually  increasing  swelling,  in 
its  later  stages  presenting  fluctuation, 
while  at  the  same  time  the  urine  is 
healthy,  is  significant  of  simple  perine- 
phritic  abscess,  provided  the  special  signs 
of  spinal  disease  are  absent.  If,  on  the 
contrary,  there  has  been  marked  tender- 
ness on  pressure  or  percussion  at  one  spot 
over  the  vertebral  column,  and,  d  fortiori, 
if  there  exists  angular  curvature,  if  there 
has  been  any  interference  with  the  func- 
tions, either  of  sensation  or  of  motion, 
the  spine  is  obviously  the  seat  of  disease. 
AVhen  abscess  of  the  psoas  exists  inde- 
pendently of  the  signs  of  spinal  disease, 
there  will  generally  be  noted  some  dis- 
turbance in  the  nerve-function  of  the  cor- 
responding thigh;  and  at  the  same  time 
the  motions  of  the  hip-joint  will  be  im- 
paired by  the  inability  to  act,  from  the 
loss  of  power  in  the  psoas  muscle.  Pain 
on  pressure  also  is  more  marked  in  front 
than  behind,  the  reverse  occurring  in 
perinephritis,  and  sometimes  in  nephritis. 

4.  Rheumatic  affection  of  the  dorsal  mus- 
cles, or  lumbago,  is  usually  productive  of 
great  pain,  on  any  effort  being  made  which 
necessitates  the  slightest  movement  of 
these  muscles,  much  more  so  than  in  ne- 
phritis ;  pains  also  often  exist  elsewhere, 
but  vomiting  and  other  constitutional 
signs  are  absent.  Again,  the  urine  is 
neither  suppressed  nor  materially  altered 
in  character ;  it  may  be  more  than  usu- 
ally acid,  but  it  is  not  alkaline. 

5.  lienal  neuralgia  is  met  with,  but 
chiefly  in  women.  Very  severe  pains  are 
complained  of  by  individuals  of  nervous 
and  hysterical  temperaments,  which  it 
does  not  require  very  acute  observation 
to  separate  from  nephritis.  The  condition 
of  the  urine,  mostly  pale  and  abundant, 
the  absence  of  constitutional  symptoms, 
and  the  existence  of  mental  excitement, 
will  be  sufficient  to  mark  these  cases. 

6.  Acute  cystitis  is  sometimes  attended 
with  phenomena  which  seem  to  indi- 
cate that  the  kidney  is  the  seat  of  dis- 
ease. There  may  be  present  great  pain 
in  the  renal  regions,  and  febrile  symptoms 
of  severe  character  ;  but  also  in  the  pubic 
and  perineal  regions;  and  there  are  supra- 
pubic tenderness  and  suffering  in  passing 
water,  while  the  urine,  which  is  usually 
acid,  exhibits  abundance  of  small  flakes 
of  exudation-matter  floating  throughout, 
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and  is  clouded,  yet  has  only  traces  of  al- 
bumen and  no  blood  mixed  with  it.  It 
may  contain  pus,  and  be  alkaline  ;  but  this 
is  generally  as  the  acute  subsides  into  the 
chronic  form  of  disease.  In  later  stages 
of  severe  cystitis  the  urine  becomes 
bloody. 

7.  Calculus  of  the  bladder  is  sometimes 
attended  with  an  aggravation  of  symp- 
toms which  may  be  mistaken  for  acute 
nephritis.  All  the  local  and  much  of  the 
constitutional  disturbance  of  the  latter 
complaint  maybe  produced,  as  their  rapid 
subsidence  seems  to  indicate,  from  mere 
temporary  irritation  of  the  kidney,  occa- 
sioned by  the  presence  of  calculus  in  the 
bladder.  An  examination  of  the  previous 
history  and  symptoms,  of  the  urine  itself, 
and  the  speedy  relief  which  follows  sim- 
ple remedial  means,  will  indicate  the  real 
cause,  respecting  which  the  sound  subse- 
quently employed  at  the  proper  time  will 
enable  us  to  clear  up  any  doubts  which 
may  still  exist. 

Treatment  of  acute  nephritis. — It  is  of 
importance  at  the  outset  to  insure  free 
action  of  the  liver  and  bowels,  which  are 
often  very  obstinate.  In  addition  to  ac- 
tive purgatives,  enemata  are  recom- 
mended ;  but  distension  of  the  colon  with 
irritating  fluids  is  undesirable,  and  emol- 
lient injections  alone  are  admissible ; 
thus,  turpentine  should  be  avoided,  lest 
absorption  should  irritate  the  kidney. 
Perfect  rest  in  bed,  and  low  diet,  are  to 
be  enjoined.  Local  bleeding  by  leeches 
or  by  cupping  is  very  serviceable  ;  by  the 
latter  mode  ten  or  twelve  ounces  may  be 
taken,  and  the  bleeding  may  be  repeated 
with  advantage  if  the  patient  is  hale  and 
the  attack  severe  ;  otherwise,  it  should 
be  followed  by  dry  cupping,  daily  or  on 
alternate  days.  The  utility  of  antimony 
and  salines  (generally  more  or  less  diu- 
retic) is  questionable,  and  the  repeated 
administration  of  diuretics  is  contraindi- 
cated ;  the  moderate  use  of  simple  dilu- 
ents, water,  linseed-tea,  barley-water,  or 
milk-and-water,  is  preferable.  Free  ac- 
tion of  the  skin  should  be  promoted  by 
hot  baths  or  large  hot  fomentations.  For 
the  vomiting,  when  obstinate  and  dis- 
tressing, hydrocyanic  acid  and  creasote 
fail,  though  sometimes  successful  in  mild 
cases  ;  hut  counter-irritation  to  the  loins 
and  pit  of  the  stomach  affords  better  re- 
sults ;  a  constant  supply  of  ice  in  the 
mouth  also  helps  to  allay  it.  When  head- 
symptoms  appear,  the  most  efficient  rem- 
edies are  purgation  and  renewed  counter- 
irritation  over  the  renal  region  ;  similar 
applications  should  be  made  to  the  tem- 
ples and  to  the  nape  of  the  neck,  with  hot 
bottles  and  sinapisms  to  the  feet  and  legs. 
In  applying  counter-irritation,  cantha- 
rides  should  not  be  employed,  on  account 
of  its  known  irritant  action  on  the  kidney, 


in  some  cases  even  by  endermic  applica- 
tion ;  the  desired  result  may  be  attained 
equally  well  by  chloroform,  ammonia, 
mustard,  or  more  slowly  by  nitrate  of  sil- 
ver. If  either  of  the  two  former  are  se- 
lected, dilute  with  equal  parts  of  spirit : 
soak  a  piece  of  lint  of  the  size  desired,  and 
lay  on  the  surface,  covering  instantly  with 
oiled  silk,  and  making  gentle  pressure  ;  in 
a  few  minutes  the  full  effect  will  be  seen. 
In  later  stages  of  the  complaint,  internal 
stimuli  and  support  may  be  necessary. 

Where  acute  nephritis  first  shows  itself, 
as  is  often  the  case  in  surgical  practice, 
by  extension  from  the  urethra  or  bladder 
in  a  debilitated  subject,  the  general  prin- 
ciples enumerated  ahove  must  guide  the 
treatment,  but  actual  depletion  is  rarely 
permissible.  All  unnecessary  irritation 
of  the  urinary  apparatus  must  be  avoided, 
and  no  catheters  be  passed,  if  they  have 
been  necessary  before,  unless  absolutely 
demanded  by  the  exigencies  of  the  case, 
and  then  with  the  utmost  care  and  gen- 
tleness. If  following  lithotrity,  all  me- 
chanical interference  must  be  suspended, 
and  catheterism  used  only  to  relieve  an 
obvious  retention.  If  suppuration  take 
place  in  the  kidney,  or  the  urine  be  sup- 
pressed, little  can  be  hoped  for  from  treat- 
ment ;  active  counter-irritation  of  the 
renal  region  and  internal  stimuli  must  be 
perseveringly  employed  while  any  hope 
exists. 

Treatment  of  the  etttack  of  ccdcidous  ne- 
phralgia.— The  hot  bath  ;  antispasmodics 
and  opium  liberally  administered  ;  cup- 
ping to  the  renal  region,  and  hot  cata- 
plasms afterwards ;  mild  diuretics,  par- 
ticularly the  decoction  of  the  couch  grass 
or  triticum  repens  ;  abundance  of  diluent 
drinks.  Sometimes  the  occasional  inha- 
lation of  chloroform,  to  relax  the  muscles 
for  a  period  of  ten  to  twenty  minutes,  has 
has  been  of  service.  [Morphia  subcuta- 
neously,  enough  to  relax  general  muscular 
spasm  and  quiet  pain,  is  of  great  value, 
especially  as  it  may  be  combined  with 
copious  draughts  of  Bethesda  or  Poland 
water,  or  even  of  light  beer.  Manipula- 
tions and  frictions  of  the  parts  about  the 
kidney  have  been  found  of  value,  as  has 
also  the  local  application,  during  the 
paroxysms  of  pain,  of  the  induced  elec- 
trical current.] 

Treatment  of  chronic  pyelitis. — If  occur- 
ring from  obstruction  in  the  urethra,  the 
most  efficient  treatment  consists  in  over- 
coming it,  and  enabling  the  urine  to  pass 
freely,  so  as  to  relieve  the  dilated  and 
diseased  pelvis  of  the  kidney  from  disten- 
sion and  pressure.  At  the  same  time,  the 
purulent  discharge  is  sometimes  dimin- 
ished by  full  doses  of  buchu,  and  small 
doses  of  cubebs  and  the  balsams  ;  some- 
times by  mineral  acids.  Abundant  nutri- 
ment is  generally  necessary.     If  the  com- 
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plaint  depends  on  calculus  in  the  kidney, 
and  an  examination  of  the  urine  or  the 
history  has  indicated  pretty  clearly  the 
nature  of  the  formation,  appropriate  rem- 
edies can  be  taken  with  the  view  of  dis- 
solving it,  or  at  least  of  hindering  its 
increase.  Such  are  alkaline  salts,  as  the 
citrate  of  potash  in  uric  acid  calculi,  and 
acids,  mineral  or  benzoic,  for  those  which 
are  phosphatic.  All  sources  of  local  irri- 
tation must  •  as  much  as  possible  be 
avoided,  as  sudden  or  violent  movements 
of  the  body,  and  irregular  habits  of  all 
kinds.  Wherever  the  signs  of  general 
malassimilation  are  present,  especially 
tbose  of  the  tuberculous  diathesis,  the  ap- 
propriate constitutional  treatment  must 
be  enjoined.  Scrofulous  pyelitis  is,  how- 
ever, rare. 

Abscesses  may  be  formed  under  these  cir- 
cumstances ;  also  as  the  sequel  of  nephri- 
tis ;  they  should  not  be  opened  until  the 
tumor  points  and  the  diagnosis  is  per- 
fectly clear.  Often  they  are  perinephritic, 
although  originated  by  disease  within  the 
kidney  itself;  occasionally  a  calculus  may 
be  removed  through  the  opening  made. 
If  not  opened  sufficiently  early,  these  ab- 
scesses may  make  their  way  internally,  or 
along  the  sheaths  of  muscles,  and  open  in 
the  groin  or  elsewhere.  They  may  heal 
soundly,  or  give  rise  to  renal  fistula. 

[If  there  are  reasonable  grounds  upon 
which  to  base  an  opinion  of  the  existence 
of  a  collection  of  pus  in  the  pelvis  of  the 
kidney,  or  in  the  secreting  portion  of  the 
organ,  which  cannot  easily  void  itself,  it 
is  certainly  sound  surgery  to  explore  such 
a  suspected  kidney  with  the  aspirator, 
and  if  pus  be  detected,  to  perforin  ne- 
phrotomy, cutting  down  through  the  loin, 
and  liberating  the  morbid  accumulation. 
In  one  such  case  I  operated  in  this  man- 
ner in  connection  with  Dr.  Van  Buren, 
letting  out  a  pint  of  pus  with  the  happiest 
result,  although  the  perinephritic  tissues 
were  normal,  and  the  kidney  nowhere 
adherent.] 

It  is  necessary  to  bear  in  mind  that 
other  tumors  in  the  renal  region  may  be 
confounded  with  abscess,  such  as  cystic 
disease  of  the  kidney  ;  simple  fluid  disten- 
sion of  the  pelvis;  accumulation  of  blood 
in  the  same  situation ;  encephaloid  and 
tubercular  deposits,  and  hydatid  cysts 
adjacent  to  the  kidney  ;  besides  abscesses, 
which  are  the  effects  of  spinal  caries. 
Among  these,  ordinary  cystic  disease  af- 
fords no  very  obvious  signs ;  the  character 
of  the  urine  may  be  unaffected  ;  if  the  cyst 
is  large,  dulncss  on  percussion  is  present. 
Distension  of  the  pelvis  with  fluid  may  be 
due  to  retained  urine,  or  merely  serous 
fluid,  and  may  in  very  rare  cases  afford 
the  sense  of  fluctuation  externally.  If 
there  is  a  partial  communication  with  the 
ureter,  the  amount  of  water  passed  will 


differ  greatly  on  different  days.  Cancer 
of  the  kidney  is  encephaloid  in  six  cases 
out  of  seven ;  the  pain  is  severe,  the 
growth  rapid ;  the  tumor  extremely  large 
and  abdominal ;  hematuria  is  present, 
and  the  diathesis  is  generally  marked. 
Tubercle  in  the  kidney  rarely  produces  a 
tumor  appreciable  during  life,  and  its 
symptoms  point  much  more  to  the  blad- 
der than  to  the  organ  affected  ;  tubercle 
in  the  lungs,  and  elsewhere,  usually  co- 
exist. Tumors  containing  blood  are  al- 
most invariably  recognized  as  originating 
from  direct  violence,  or  from  a  strain  in 
violent  exercise.  Tumors  containing  ace- 
phalocysts  are  very  rare  ;  they  are  usually 
in  connection  with  the  pelvis  of  the  kid- 
ney, and  may  exist  for  a  very  long  period 
without  rupture,  subsequent  to  which 
booklets,  etc.,  are  found  in  the  urine.  In 
rare  instances  both  these  and  the  tumor 
produced  by  great  distension  of  the  pelvis 
of  the  kidney  have  been  successfully 
punctured. 

Chronic  nephritis  is  not  always  a  well- 
marked  disease,  except  as  a  sequel  of  the 
acute  attack,  not  including  under  the  term 
that  constitutional  state  of  which  the  most 
marked  sign  is  the  admixture  of  albumen 
in  the  urine,  and  which  is  ordinarily 
known  as  Bright's  disease.  Here  the 
kidney  is,  strictly  speaking,  perhaps  sec- 
ondarily affected ;  but  the  fact  of  its 
degeneration  may  be  always  noted  in 
advanced  stages.  It  is  of  the  utmost  im- 
portance that  the  surgeon  should  be  fa- 
miliar with  its  phenomena,  as,  in  dealing 
with  diseases  affecting  the -bladder  or 
urethra,  the  presence  of  Bright's  disease 
is  a  circumstance  of  grave  import,  which 
may  greatly  influence  the  treatment  re- 
quired by  the  other  affection;  neverthe- 
less, its  purely  medical  character  as  a 
blood  disease  must  exclude  its  considera- 
tion here. 

The  remedial  means  for  simple  chronic 
nephritis  consist  in  local  stimulating  ap- 
plications to  the  renal  region,  avoiding 
specific  renal  irritants,  before  specified, 
combined  with  the  constitutional  treat- 
ment of  chronic  inflammation. 

Renal  calculi.— See  the  essay  on  Cal- 
culus.) 

Hematuria  signifies  simply  the  presence 
in  the  urine  of  blood,  which  may  exist  in 
any  quantity,  from  an  amount  discover- 
able only  by  the  microscope,  up  to  that  in 
which  it  constitutes  the  major  proportion 
of  the  fluid  passed  by  the  urethra.  It  is 
a  symptom  merely  of  disease  in  some  part 
of  the  urinary  organs.  When  blood  is 
present  in  small  proportion,  and  has  been 
in  contact  with  the  urine  for  a  considera- 
ble time,  the  latter  presents  a  peculiar 
brownish  color,  characteristic  to  the  prac- 
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tised  eye,  and  commonly  known  as  the 
"smoky  tint."  If  in  large  quantity,  un- 
der similar  circumstances,  the  mixture 
has  the  appearance  of  thick  or  muddy 
coffee.  The  source  of  the  blood  in  hema- 
turia may  be  any  one  or  more  of  the  fol- 
lowing parts :  the.  kidney,  the  pelvis  of 
the  kidney,  the  ureter,  bladder,  prostate, 
or  urethra. 

Hematuria  occurs  in  acute  and  chronic 
diseases  of  the  kidney  ;  from  injury,  as  by 
blows,  strains,  etc.  ;  from  calculus  in  any 
part  of  the  urinary  tract ;  from  violent 
diuretics,  as  turpentine  or  cantharides ; 
in  cystitis  sometimes ;  in  prostatic  disease  ; 
in  malignant  disease  of  any  part  of  the 
urinaiw  organs ;  in  villous  tumors  of  the 
bladder;  in  the  hemorrhagic  diathesis; 
and  in  certain  states  of  the  blood,  as  in 
fever,  purpura,  and  allied  conditions  ;  in 
stricture  of  the  urethra  ;  from  chordee  ; 
from  the  local  application  of  mechanical 
and  chemical  agents. 

It  is  always  important  to  determine  its 
source  ;  the  following  hints  will  assist  in 
forming  a  correct  diagnosis  : — 

Renal  hemorrhage,  not  being  trauma- 
tic, is  usually  preceded  or  accompanied 
by  some  signs  of  kidney  disease  ;  which  is 
most  frequently  acute  desquamative  ne- 
phritis, and  renal  casts  are  usually  found 
in  the  urinary  deposit ;  the  blood  is  always 
intimately  mixed  with  the  urine,  which 
shows  the  smoky  tint.  Further,  it  may 
be  said,  as  a  general  rule,  that  such  urine 
passed  without  pain,  or  any  other  local 
symptom  whatever,  is  more  likely  to  de- 
rive its  blood  from  the  kidney  than  else- 
where. Hematuria  from  a  calculus  im- 
pacted in  the  pelvis  or  ureter  is  associated 
with  the  history  and  signs  of  the  occur- 
rence (see  Calculous  Nephralgia).  Hema- 
turia caused  by  a  blow  on  the  back  is 
mostly  from  the  pelvis  or  ureter.  Malig- 
nant disease  occasioning  hematuria  pre- 
sents sooner  or  later  some  physical  char- 
acters associated  with  the  organ  which  is 
affected. 

Blood  derived  from  the  neck  of  the 
bladder  or  prostate  generally  remains 
within  the  cavity,  and  if  in  large  quan- 
tity forms  a  clot  there,  perhaps  distending 
the  viscus  ;  or  the  urine  has  the  color  of 
porter,  and  a  darker  sanies  comes  away 
at  the  close  of  micturition.  When  al- 
together from  the  prostate,  a  portion 
usually  issues  unmixed  with  urine  by  the 
urethra.  In  malignant  disease  of  the 
bladder  or  prostate,  disintegrated  shreds 
of  tissue  come  away  with  the  urine,  and 
occasionally  cancer-cells  (so  called),  and 
the  blood  is  apt  to  appear  suddenly  in 
large  quantity.  In  villous  tumor,  char- 
acteristic shreds  of  that  growth  are  some- 
times detached  ;  in  both  this  and  the  pre- 
ceding case  the  bleeding  is  large,  and  its 
occurrence  irregular,  but  it  is  much  less 


so  in  the  latter  case  than  in  the  former. 
With  villous  growth  the  blood  is  more  in- 
timately mixed  with  the  urine,  which  is 
constantly  more  or  less  stained.  The 
appearance  of  a  drop  or  two  of  almost 
unmixed  blood  at  the  end  of  passing 
water  may  be  caused  by  either  calculous 
or  chronic  prostatitis  ;  the  history,  the 
distinctive  symptoms,  and  the  sound  will 
determine  which. 

When  the  hematuria  is  due  to  urethral 
sources,  and  these  are  numerous  (such  as 
injury  to  the  penis  from  blows  or  lacera- 
tions, and  in  falls,  with  or  without  frac- 
ture of  the  pelvic  bones  ;  chordee  ;  occa- 
sionally from  rupture  in  sexual  inter- 
course ;  from  surgical  instruments ;  in 
some  forms  of  stricture,  from  severe 
efforts  to  pass  water  ;  impacted  calculus  ; 
sometimes  in  severe  gonorrhoea  ;  phage- 
denic ulceration;  and  malignant  disease), 
it  will  be  found  that  although  blood  is 
often  mingled  with  the  urine,  it  generally 
issues  from  the  urethra  in  a  pure  state, 
unmixed  with  the  contents  of  the  blad- 
der, and  at  other  times  than  during  the 
act  of  micturition  ;  long  and  slender  clots, 
also,  forming  casts  of  the  urethral  canal, 
are  often  voided. 

It  is  necessary  to  take  care  that  the 
color  of  the  secretion  in  the  alleged  hema- 
turia is  due  to  blood.  Bile,  rhubarb,  and 
other  coloring  matters,  also  mere  concen- 
tration, will  produce  a  dark  and  reddish 
tinge.  The  disappearance  of  the  color  by 
heat,  and  the  precipitate  of  albumen, 
indicate  blood  ;  but  the  microscope  deter- 
mines it  without  fail.  For  minute  quan- 
tities, often  a  matter  of  extreme  im- 
portance to  identify,  in  connection  with 
calculus  in  its  early  stage  and  in  other 
circumstances,  the  detection  of  the  blood- 
corpuscle  by  means  of  the  microscope  is 
the  only  certain  method. 

Treatment. — Renal  hemorrhage  must  be 
treated,  when  clue  to  calculus,  malignant 
disease,  and  violence,  by  absolute  rest,  in 
the  recumbent  position,  and  by  internal 
styptics,  such  as  gallic  and  sulphuric 
acid,  matico,  and  acetate  of  lead,  com- 
bined with  opium ;  when  produced  by 
purpura  and  Bright's  disease,  by  iron 
and  other  appropriate  remedies.  Hemor- 
rhage of  the  bladder  may  demand  similar 
general  management,  if  it  is  considera- 
ble ;  but  local  means  are  here  more  pow- 
erful. Thus  ice  should  be  applied  to  the 
perineum  and  hypogastrium,  the  patient 
maintaining  perfect  quiet  in  bed  ;  a  little 
ice-cold  water,  or  iced  infusion  of  matico, 
may  also  be  injected  into  the  rectum,  or 
small  pieces  of  ice  may  be  placed  in  the 
bowel.  It  is  recommended  that  a  cathe- 
ter should  be  passed  into  the  bladder,  the 
clot  broken  up,  and  that  efforts  to  remove 
it  should  be  made  by  applying  an  ex- 
hausted   gum-bottle,    or  syringe,  to  the 
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instrument ;  but  such  interference  is  un- 
desirable, unless  absolutely  necessary 
from  retention  of  urine.  The  breaking 
up  or  otherwise  disturbing  a  clot  is  liable 
to  open  orifices  of  vessels  closed  by  re- 
cently deposited  fibrin,  and  to  provide  a 
fresh  cavity  into  which  more  blood  may 
be  poured.  Besides,  there  is  no  ground 
for  regarding  the  clot  as  a  great  evil, 
which  must  be  got  rid  of  at  all  hazards. 
The  solvent  power  of  urine,  possessing 
a  temperature  of  about  100°  Fahr.,  is 
very  great,  and  is  probably  the  most  effi- 
cient and  the  safest  agent  in  effecting  the 
purpose. 

It  does  happen,  though  very  rarely  in- 
deed, that  mechanical  means  must  be 
adopted  to  remove  firmly  adhering  coag- 
ula,  and  the  bladder  has  even  been  opened 
above  the  pubes  for  that  purpose  ;  in  al- 
most all  cases  it  is  wiser  to  allow  nature 
to  do  the  work,  than  to  be  officious  in 
rendering  assistance.  The  distress  occa- 
sioned to  the  patient  by  the  urgent  wants 
to  micturate  is  greatly  relieved  by  the  use 
of  opium  either  by  mouth  or  rectum. 
When  it  is  necessary,  however,  to  use  an 
instrument,  as  when  the  patient  is  inca- 
pable of  passing  any  urine  by  his  own 
efforts,  a  full-sized  catheter  should  be 
passed,  and  a  syringe,  or  stomach-pnmp, 
or,  better  still,  Clover's  exhausting  appa- 
ratus for  lithotrity,  adapted  to  it,  by 
means  of  which  a  considerable  portion  of 
clot  may  be  gently  withdrawn.  It  should 
not  be  forgotten  that  Sir  B.  Brodie  records 
a  case  in  which,  all  other  remedies  having 
failed,  a  dose  of  Kuspini's  styptic,  ad- 
ministered internally  two  or  three  times 
in  the  course  of  twelve  hours,  was  fol- 
lowed by  complete  cessation  of  the  bleed- 
ing. 

Suppression  of  urine. — -This  term  applies 
only  to  a  condition  in  which  the  kidney 
fails  to  perform  its  function  of  secreting 
urine.  The  bladder  is  empty,  or  having 
been  emptied,  continues  so,  since  it  re- 
ceives no  more  by  the  ureters.  Meantime 
the  materials  of  the  excretion  accumulate 
in  the  blood,  and  the  vital  powers  become 
oppressed  ;  a  comatose  state  ensues,  and 
finally  death,  unless  the  eliminating  func- 
tion of  the  kidney  is  resumed,  and  the 
urine  again  excreted.  This  function  is 
sometimes  totally,  but  only  temporarily, 
suspended ;  more  commonly  it  is  after 
long  impairment  by  chronic  disease  gradu- 
ally extinguished.  Advanced  chronic 
disease  existing,  any  sudden  shock  from 
operation,  however  slight,  from  acute 
attack,  etc.,  may  rapidly  induce  fatal 
suppression.  The  two  conditions  of  sup- 
pression and  retention  have  been  much 
confounded.  None,  however,  can  be  more 
distinct :  in  the"  former  the  bladder  is 
empty,  in  the  latter  it  is  unnaturally  full ; 
in  the  former  no  urine  is  secreted,  in  the 


latter  the  secretion  goes  on  as  usual,  but 
some  obstacle  opposes  its  removal  from 
the  bladder.  The  symptoms  are  these : 
the  patient  usually  complains  of  languor, 
fever,  vomiting,  more  or  less  pain  in  the 
back  and  loins  ;  he  is  unable  to  pass  urine, 
or  only  a  very  small  quantity  ;  he  soon 
becomes  drowsy,  perhaps  delirious,  then 
comatose,  and  dies  in  from  two  to  four 
days  if  suppression  remains  complete. 
There  may  be  anasarca,  but  often  there  is 
none.  Catheterism  shows  that  the  bladder 
is  empty. 

Treatment. — Local  cupping  ;  but  if 
the  patient  is  in  low  condition,  without 
abstraction  of  blood  ;  hot  fomentations 
and  counter-irritation  to  the  renal  region. 
The  hot-air  bath  and  free  purgation,  to 
aid  in  eliminating  excreta  from  the  sys- 
tem. I  have  seen,  in  one  case  only,  re- 
cover}^  after  forty-eight  hours  of  complete 
suppression  ;  I  have  seen  it  not  unfre- 
quently  after  twenty  hours.  In  the  later 
stage  of  chronic  renal  disease,  little  is  to 
be  hoped  for  from  treatment. 

The  Ureters  present  very  little  occasion 
for  notice. 

Malformations. — The  most  common  de- 
viation from  the  natural  condition  is  that 
of  increase  in  number ;  two  or  three  ure- 
ters may  issue  from  one  kidney,  and  may 
be  continued  down  to  the  bladder,  but 
much  more  frequently  unite  to  form  one 
channel.  Sometimes  one  ureter  only 
exists  ;  sometimes  the  ureter  is  incom- 
plete, and  forms  a  canal  with  a  closed 
extremity.  None  of  these  conditions 
possess  interest  from  a  surgical  point  of 
view.  The  ureter  is  liable  to  inflamma- 
tion, which  extends  by  it  from  the  bladder 
to  the  kidney.  It  may  be  the  subject 
either  of  stricture  or  of  obliteration, 
which  conditions  are  generally  produced 
by  injury  caused  by  the  passage  or  im- 
paction of  calculi ;  occasionally  from  pres- 
sure by  a  tumor ;  rarely  from  external 
injury.  It  is  often  greatly  dilated,  when 
obstruction  exists  at  the  neck  of  the  blad- 
der, or  in  the  urethra,  from  hydraulic 
pressure  slowly  acting  upon  it ;  and  some- 
times to  such  an  extent  as  to  become  a 
supplementary  reservoir  to  the  bladder. 
It  has  even  been  seen  prolapsed  into  the 
bladder,  forming  a  tumor  there.  It  may 
be  the  subject  of  malignant  and  tubercu- 
lar disease  by  extension  downwards  from 
the  kidney,  or  upwards  from  the  bladder. 
A  calculus  is  sometimes  arrested  in  its 
passage  through  the  ureter,  occasioning 
great  agony  (see  Calculous  Nephralgia). 


The  Bladder. 

Malformations. — These  are  happily  not 
very  common,   since,  of  whatever  kind. 
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they  are  the  source  of  great  discomfort, 
and  even  of  misery,  to  the  subjects  of 
them. 

1.  Absence  of  the  bladder.  The  organ 
is  sometimes,  although  very  rarely,  ab- 
sent, (a)  The  ureters  have  been  seen  to 
communicate  directly  with  the  urethra  ; 
in   one  case  these  ducts  were  somewhat 


less  hernia  of  the  bowels  on  either  side 
and  beneath  the  extroverted  bladder, 
into  a  pouch-like  fold  of  integument, 
which  is  covered  with  hair,  represents  the 
scrotum  and  contains  the  testes.  The 
mucous  membrane  is  very  sensitive, 
readily  bleeds  when  touched,  and  from 
the  projecting  orifices  of  the  ureters  urine 


dilated  before  entering  it,  in  another  this  i  is   almost   continually  distilling  over  its 


condition  was  not  noticed.  This  abnor 
mity  has  been  only  observed  in  the  male 
sex.  (b)  Less  rarely  the  ureters  have 
been  fouud  entering  the  rectum,  and  dis- 
charging the  renal  excretion  entirely  by 
that  channel.  These  instances  have 
chiefly,  although  not  entirely,  been  dis- 
covered in  the  male,  (c)  A  few  instances 
are  on  record  in  which  the  ureters  opened 
directly  into  the  vagina. 

2.  Two  or  more  bladders,  it  is  said,  may 
coexist  in  the  same  subject  as  a  congenital 
malformation.  Two  cases  only  are  re- 
corded which  have  any  title  to  be  so  re- 
garded :  one  of  these  occurred  in  a  man  in 
whom  the  ureter  of  each  side  appeared  to 
have  its  own  distinct  bladder,  the  two  re- 
servoirs being  closehy  united  to  each  other 
at  their  adjacent  surfaces  (Blasius)  ;  the 
other  in  a  woman  who  is  reported  to  have 
had  five  bladders,  five  kidneys,  and  six 
ureters  (Molinetti).  I  am  satisfied  that 
other  cases  reported  as  belonging  to  this 
category,  including  one  recently  de- 
scribed with  great  detail,  were  evi- 
dently examples  of  sacculation  re- 
sulting from  long-standing  disease. 
Sometimes  the  organ  appears  to  be 
partially  divided  by  a  septum,  or  to 
be  formed  of  two  more  or  less  symme- 
trical lobes  :  but  although  these  cases 
have  been  often  regarded  as  instances 
of  malformation,  they  are  in  reality 
also  the  effects  of  disease. 

3.  Extroversion  of  the  bladder. 
This  is  the  least  rare  of  all  the  vices 
of  conformation  to  which  the  organ 
is  subject.  In  these  cases  the  anterior 
wall  of  the  bladder  is  wanting,  while 
frequently,  but  not  invariably,  the 
pubic  symphysis  is  absent  also.  The 
posterior  wall  and  base  of  the  organ 
are  then  pushed  forward  by  the  abdo- 
minal viscera,  and  form  a  red  and 
vascular  flattened  prominence,  cover- 
ed by  mucous  membrane,  in  the  situa- 
tion of  the  pubes.  The  extroverted 
portion  is  in  the  adult  usually  about 
the  size  of  the  palm  of  the  hand  ;  the  ori- 
fices of  the  ureters  maybe  seen  just  below 
the  centre,  and  from  beneath  the  lower 
margin  a  short  imperfect  penis  projects, 
which  is  flattened,  as  if  cleft  in  the  median 
line,  into  the  urethra.  At  the  root  of  the 
penis  a  rudimentary  prostatic  structure 
exists,  the  ducts  of  which  can  be  seen 
opening  into  the  angle  between  the  blad- 
der and  pubes.     There  is  usually  more  or 


surface.  This  condition  produces  much 
excoriation  of  the  skin  on  the  parts  be- 
neath, besides  infecting  the  patient  with 
a  continual  urinous  odor.  The  malfor- 
mation thus  described  affects  both  sexes, 
but  appears  to  be  more  common  in  the 
male.  Of  eight  cases  which  I  have  per- 
sonally examined,  two  only  were  in  the 
female.  From  the  condition  thus  de- 
scribed, there  are  some  slight  peculiarities 
of  detail  iu  different  cases  ;  but  most  con- 
form very  much  to  the  characters  given. 
The  defect  is  of  a  less  serious  character, 
sexually  considered,  in  the  female,  as  the 
generative  function  does  not  necessarily 
remain  in  abeyance  ;  the  male,  however, 
is,  from  the  condition  of  the  penis,  wholly 
incapacitated  for  its  exercise. 

Treatment  of  malformations. — The  re- 
sults of  extroversion  may  be  palliated  by 
well-adapted  mechanical  means  ;  an  arti- 
ficial reservoir  may  be  employed,  but 
great  nicety  of  fit  and  capability  for  ad- 
Fig.  429. 


Extroversion  of  the  bladder,  drawn  from  life.  The 
upper  and  largest  prominence  is  the  mucous  membrane  of 
the  bladder,  with  an  aspect  like  red  velvet  ;  the  mouths 
of  the  ureters  are  hidden  beneath  its  lower  margin.  Below 
that  is  the  short  and  wide  penis  ;  the  exposed  urethra 
opened  out  in  its  whole  course,  on  the  upper  aspect.  The 
large  pendulous  bag  below  all  contains  the  testicles  and 
some  intestine. 


justment  in  various  positions  of  the  body 
must  be  attained  by  the  mechanician. 
Little  formerly  could  be  said,  from  the 
results  of  past  experience,  in  favor  of  the 
employment  of  operative  measures  to 
remedy  these  defects.  Dieffenbach  and 
Langenbeck  in  Germany,  Richard  and 
ISTelaton  in  Paris,  have  made  attempts  to 
remedy  deficiencies  of  this  kind,  the  cases 
of  the  latter  bein"  however  rather  exam- 
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pies  of  complete  epispadias,  than  of  extro- 
version of  the  bladder.  Pancoast  of 
Philadelphia,  in  1858,  was  also  partially 
successful  in  an  instance  of  the  last-named 
condition.  In  our  own  country  Mr. 
Simon,  of  St.  Thomas's  Hospital,  has 
attempted,  in  a  male  case,  to  turn  back 
the  orifices  of  the  ureters  into  the  rectum  ; 
but  with  results  which  could  scarcely 
be  considered  successful,  although  ap- 
proximating thereto.  Other  cases  of 
operation  have  been  fatal.1  In  the  female 
the  nature  of  the  operation  required  is 
less  formidable,  inasmuch  as  the  indica- 
tion is  rather  simply  to  cover  the  bladder 
than  to  alter  the  course  of  the  ureters. 
Dr.  Daniel  Ayres,  of  Brooklyn,  U.  S., 
appears  to  have  succeeded  in  covering  the 
extroverted  bladder  of  a  young  woman 
with  integuments  borrowed  from  the 
neighboring  parts  of  the  abdomen.2  The 
operation  consisted  in  bringing  down  a 
flap  of  skin  from  the  part  above,  and 
turning  it  down  over  the  bladder  below, 
so  that  the  cutaneous  surface  was  in  con- 
tact with  the  mucous  membrane,  and  in 
bringing  up  the  integuments,  previously 
raised  by  dissection,  from  each  side  of 
the  vulva  towards  the  middle  line  to 
meet  the  flap  described.  The  result  ob- 
tained was  a  covering  to  the  bladder,  and 
a  small  opening  for  the  exit  of  the  urine, 
which  admitted  with  ease  the  application 
of  an  efficient  apparatus  to  retain  it.  But 
Mr.  Holmes  has  recently  succeeded  in 
covering  the  part  by  lateral  flaps,  in  a 
young  male  child.  Incontinence  exists  of 
course  as  before  ;  but  an  instrument  may 
now  be  easily  contrived  to  catch  the 
urine,  and  the  patient  no  longer  suffers 
pain  or  abrasion  by  friction.  I  have  ex- 
amined this  patient,  and  consider  the 
improvement  beyond  question.  (See 
Lancet,  1863,  vol.  i.,  p.  714.) 

Since  this  period,  Mr.  Holmes  has  de- 
veloped and  improved  his  method,  having 
several  times  repeated  the  operation.  By 
covering  in  the  exposed  mucous  surface 
and  contriving  to  leave  a  small  opening 
only  at  the  lower  part  for  the  escape  of 
urine,  he  has  saved  the  pain  of  contact 
between  the  sensitive  surface  and  the  pa- 
tient's clothes,  and  insured  the  removal 
of  urine  without  excoriating  the  skin  : 
very  important  objects,  and  well  repaying, 
when  attained,  the  somewhat  tedious  and 
repeated  steps  of  a  plastic  operation. 

He  has  also  designed  a  procedure  for 

['  See  a  very  interesting  case  recorded  by 
Mr.  Simon  in  St.  Bartholomew's  Hospital  Re- 
ports, vol.  xv.] 

2  Congenital  Exstrophy  of  the  Urinary  Blad- 
der. By  Daniel  Ayres,  M.D.  New  York, 
1859.  Another  successful  case  is  reported  by 
Mr,  E.  Barker,  of  Melbourne,  in  the  Medico- 
Chirurgical  Transactions,  vol.  liii.,  p.  187. 


forming  artificially  a  kind  of  cloaca,  com- 
mon to  the  ends  of  the  ureters  and  the 
rectum,  by  inducing  sloughing  of  the  tis- 
sues composing  the  trigone  of  the  bladder 


Plastic  operation  for  extroversion  of  the  bladder. 
(From  a  patient  in  the  Children's  Hospital.— Ash- 
hurst.)] 
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and  the  anterior  wall  of  the  bowel.  For 
details  in  relation  to  both  these  methods, 
it  will  be  necessary  to  consult  the  author's 
work.1 

Mr.  John  Wood,  of  King's  College  Hos- 
pital, has  also  practically  studied  tne  sub- 
ject of  plastic  operations  for  this  deformity, 
and  with  considerable  success.  He  has 
operated  (up  to  the  summer  of  1868)  on 
eight  cases,  and  an  interesting  account  of 
his  modes  of  proceeding,  and  of  the  re- 
sults obtained,  is  to  be  found  in  the  Medi- 
cal and  Chirurgical  Transactions  for  1869. 2 

[Mr.  Wood's  plan  is  shown  in  the  an- 
nexed cuts,  taken  from  Prof.  Ashhurst's 
Principles  and  Practice  of  Surgery.  Fig.  ' 
430  represents  the  plan  of  the  operation,  ; 
by  three  flaps,  of  which  the  upper,  A,  is 
turned  down,  while  tbe  other  two,  B  and 
C,  are  brought  toward  the  median  line  so 
that  their  edges,  a  b,  a'  6',  come  together. 

Fig.  431  exhibits  the  completed  opera- 
tion, and  fig.  432  the  result,  from  a  patient 
of   Prof.    Ashhurst's    at    the  Children's 


Hospital  in  Philadelphia.  Methods  have 
been  described  by  Pancoast,  Ay  res, 
Maury,  Barker,  Bigelow  and  others, 
varying  in  different  details  from  the 
above,  which  however  affords  the  best 
prospect  of  success.] 

Injuries  of  the  bladder. — (See  vol.  i.,  p. 
821  et  seq.) 

Diseases  of  the  bladder. — In  entering 
upon  a  consideration  of  the  numerous 
affections  which  range  themselves  under 
this  heading,  I  shall  adopt  the  following 
classification  for  the  sake  of  perspicuity. 
"\Ye  shall  study  first  those  diseases  which 
present  local  anatomical  characters,  estab- 
lishing the  nature  and  extent  of  the  lesion 
which  has  given  rise  to  the  symptoms  ob- 
served ;  and,  secondly,  those  more  obscure 
diseases  in  which  similar  symptoms  occur, 
but  which  do  not  necessarily  or  generally 
involve  any  organic  structural  changes. 


I.  Diseases  which  involve  organic  structural  changes,  the  existence  of  which  is  generally 
recognized  during  life,  and  is  always  appreciable  after  death. 

These  may  be  arranged  as  follows  : — 

'  due  to  injuries  and  operations. 

"     presence  of  foreign  bodies  (calculi,  etc.). 


Inflarnrnaiion  ,  A 
(cystitis)  : 


Inflammation 
(cystitis) : 


Chronic  (a  with, 
and  b  without, 
catarrh) : 


as  the  result 
obstruction 
the   outflow 
urine  from 


of 
to 
of 


prolonged  retention  of  urine, 
extension  from  urethra  or  kidney,  or  super- 
vening on  chronic  cystitis, 
external  cold. 

chemical  irritants  taken  by  the  mouth, 
chemical  irritants  injected  into  the  bladder. 
\  as  a  sequel  of  acute. 

"  stricture  of  urethra, 
tumors  in  urethra, 
bar  at  the  neck  of  the  blad- 
der, 
enlarged  prostate, 
calculi  or  other  foreign  bodies 

in  the  urethra, 
tumors  of  the  penis  itself, 
from  foreign  bodies  in  the  bladder. 
"     growths  in  the  bladder. 
"     altered  urine. 
"     paralysis. 

"     over-distension  or  atony. 
"     displacement. 

"     disease    of    neighboring     organs     (uterus, 
rectum,  etc.). 


Suppuration  of  the  bladder. 

Abscess  of  the  bladder. 

Ulceration,  simple  and  non-malignant, 
and  gangrene. 

Vesicointestinal  fistula. 

Hypertrophy  and  sacadatirm  of  the  blad- 
der: dilatation. 

Vesical  hematuria.     (See  Hematuria.) 

'  The    Surgical    Treatment   of    Children's 
Diseases.     London,  1868,  pp.  146—49. 
2  Vol.  lii.,  pp.  85-131. 


Tumors  and 
growilis. 


\l.  Fibrous  {™*v, 

\  2.  Villous  or  vascular. 
|  3.  Epithelioma. 
I  4.  Malignant. 


Tubercle  of  the  bladder. 
Bar  at  the  neck  of  the  bladder. 
Hernia  of  the  bladder. 
Foreign  bodies  in  the  bladder. 
Calculi.     (See  the   essay  on   that 
ject.) 


sub- 
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Inversion  of  the  bladder. 
Rupture  of  the  bladder.    (See  the  section 
on  Stricture.) 

2.  Conditions  which  do  not  necessarily 
involve  organic  structural  changes  appre- 
ciable by  known  methods  of  observation, 
and  sometimes  associated  with  some  in- 
jury or  derangement  of  a  nervous  centre. 

Paralysis. 

[  organic  obstruction  to 

Atony  from  \  ^IrLion  of  urine,  vol- 
over-distension,  -|  untary  m,  involu^taryj 
caused  by  nQ  organic  obstruction 

[     being  present. 

"Irritable  bladder"  (i.  e.,  act  of  micturi- 
tion abnormally  frequent). 

"  Spasm  of  the  bladder"  (i.  e.:  contrac- 
tions of  the  bladder  involuntary,  and  ex- 
ceedingly painful). 

Perverted  sensibility  of  the  neck  of  the 
bladder,  or  neuralgia. 

I  shall  then  consider  separately  certain 

effects   on   the   function   of   micturition, 

produced  by   the  above-named  diseases, 

viz. — 

r        ,.  ,     .       f  in  youth. 

Incontinence  of  urine,  j  in  advanced  age. 

Habitual  engorgement  of   bladder,   and 
overflow  of  urine  (stillicidium  urince). 
Retention  of  urine. 

Inflammation  of  the  bladder  (cystitis) : 
acute. — The  anatomical  seat  of  inflamma- 
tion of  the  bladder  is  almost  invariably 
the  mucous  membrane  ;  occasionally,  by 
duration  or  by  intensity  of  the  process, 
the  cellular  and  muscular  tissues  external 
to  it  may  be  involved,  and  perhaps  some- 
times the  peritoneal ;  but  there  is  no  evi- 
dence whatever  of  the  existence  of  any 
separate  and  independent  inflammation 
limited  to  or  chiefly  affecting  the  middle 
and  outer  coats,  as  they  are  anatomically 
termed. 

The  mucous  membrane,  situated  near 
to  the  internal  meatus  of  the  urethra  or 
neck  of  the  bladder,  is  most  frequently, 
and  often  most  severely,  affected.  It  is 
so  particularly  in  that  very  common  form 
of  cystitis,  viz.,  cystitis  by  extension  from 
the  urethra,  as  in  gonorrhoea.  In  the 
most  severe  forms  the  whole  of  the  lining 
membrane  is  affected.  This  may  be  found 
after  death  simply  injected  and  reddened, 
or  thickened  also  ;  or  it  may  have  become 
more  or  less  dark,  of  a  chocolate  hue,  or 
even  slaty  in  color,  as  happens  when  the 
action  has  existed  for  a  considerable 
period  of  time.  Occasionally  some  lymph 
is  exuded,  and  membrane-like  shreds  or 
patches,  and  sometimes  even  an  extended 
layer  of  this  organized  product,  may  be 
found  slightly  adhering  to  the  whole  sur- 
face. In  very  rare  instances  such  a  false 
membrane  has  become  the  cause  of  reten- 


tion of  urine,  and  necessitated  puncture 
of  the  bladder  in  the  male  ;  in  the  female 
it  is  sometimes  thrown  off  entire. 

Causes. — The  traumatic  are  numerous. 
Injuries  such  as  blows  and  pelvic  frac- 
tures  ;  operations  of  lithotomy,  lithotrity, 
and  ordinary  catheterism  ;  injections  ;  in 
the  female,  prolonged  and  instrumental 
labors ;  mechanical  irritation  of  calcu- 
lus ;  the  chemical  action  of  cantharides 
and  of  some  mineral  poisons,  and  strong 
diuretics  ;  action  of  the  urine  itself,  re- 
tained  and  decomposed,  as  in  stricture 
and  prostatic  enlargement ;  inflammation 
of  adjacent  parts,  as  kidneys,  prostate, 
rectum  (?),  urethra,  especially  the  last, 
giving  rise  to  a  common  but  mild  variety ; 
from  chronic  pre-existing  inflammation  ; 
rarely  from  external  cold,  and  occasion- 
ally from  gout. 

Symptoms;  of  the  graver  form,  occur- 
ring after  operations  and  pre-existing 
chronic  disease.  The  invasion  is  ushered 
in  by  rigors,  the  signs  of  general  fever, 
followed  by  perspiring  skin."  The  desire 
to  pass  water  is  very  frequent,  sometimes 
quite  uncontrollable  ;  the  act  is  excessively 
painful,  often  accompanied  by  rectal  pain 
and  tenesmus.  Pain  is  constant  behind 
the  pubic  symphysis  and  in  the  perineum 
and  in  the  penis  ;  also  in  the  sacrum  and 
loins  ;  sometimes  in  the  groin  and  upper 
part  of  the  thigh.  There  is  tenderness 
to  supra-pubic  pressure,  often  on  the 
lower  half  of  the  abdomen,  the  patient's 
legs  being  raised  to  relax  its  parietes  ; 
much  pain  is  produced  by  rectal  exami- 
nation, still  more  by  catheterism.  The 
urine  is  at  first  high-colored,  scanty,  and 
clouded  ;  then  obviously  reddish,  like  the 
washings  of  raw  meat ;  soon  purulent 
and  loaded  with  shreds  ;  while  the  blood- 
tint  continues,  perhaps  deepens.  Mean- 
time the  patient's  condition  becomes  low ; 
he  is  often  delirious  ;  and  if  the  disease  is 
not  checked,  he  dies  in  from  seven  to 
fourteen  clays.  The  attack  is  frequently 
fatal. 

The  symptoms  of  the  milder  form, 
which  occurs  by  extension  from  gonor- 
rhoeal  inflammation  of  the  urethra,  are 
chiefly  local.  They  are,  painful  irrita- 
bility of  the  bladder,  sometimes  very  dis- 
tressing ;  supra-pubic  pain  ;  pains  in  the 
sacrum,  perineum,  and  thighs  ;  loss  of 
appetite,  but  not  always  marked  fever. 
The  want  to  pass  water  must  be  complied 
with  instantly,  and  is  extremely  painful. 
The  urine  is  cloudy,  and  deposits  more  or 
less  mucus  and  pus.  It  may  be  fairly 
supposed  that  in  this  group  of  symptoms 
the  mucous  membrane  of  the  neck  of  the 
bladder  is  chiefly  affected,  and  not  that  of 
the  entire  viscus  ;  the  most  common  ter- 
mination is  resolution  ;  while  in  the  more 
serious  form  described  above,  the  whole 
of  the  mucous  membrane  is  affected,  and 
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perhaps  some  of  the  tissues  subjacent ;  it 
may  also  become  ulcerated  or  gangrenous 
in  the  worst  cases. 

Treatment,  of  the  milder  form.  A  tol- 
erably active  mercurial  purge  at  the  out- 
set. Leeches  to  the  perineum,  if  the  at- 
tack is  rather  severe,  followed  by  hot 
poultices,  and  perfect  rest  in  bed.  Hot 
hip-baths  twice  a  da}r,  100°  to  105°,  or 
more.  A  moderate  supply  of  diluent 
drinks,1  as  barley-water  or  linseed-tea, 
with  a  little  citrate  of  potash,  say  one 
drachm  daily ;  no  saline  diuretics,  but 
small  doses  of  antimony,  at  tbe  outset  only, 
if  the  attack  be  severe.  Hot  linseed-poul- 
tices to  the  hypogastrium,  if  there  is  much 
pain  there.  If  the  irritability  of  the  blad- 
der is  great,  half-drachm  to  one-drachm 
doses  of  the  tincture  of  hyoscj'amus  every 
two  or  three  hours  should  be  taken  un- 
til it  is  mitigated  ;  this  failing,  opium  and 
hyoscyamus  suppositories  or  small  ene- 
mata  may  be  administered.  The  diet 
should  be  light  but  not  lowering.  As  the 
acute  stage  passes  off,  the  effect  of  buchu 
may  be  watched,  in  one  or  two  ounce 
doses  four  times  a  day,  and  then  of  small 
quantities  of  tincture  of  cubebs  in  addi- 
tion, or  of  capivi,  giving  twenty  minims 
of  the  former,  or  five  to  eight  of  the  lat- 
ter, thrice  daily.  In.the  severe  form,  the 
treatment  advised  above  is  to  be  adopted 
at  the  commencement ;  but  if  the  gene- 
ral fever  heightens,  and  symptoms  of  de- 
pression appear  or  threaten,  support  and 
alcoholic  stimulants  must  be  given  freely, 
and  large  hot  local  fomentations,  constant- 
ly maintained,  should  be  substituted  for 
the  hip-bath  ;  morphia,  by  the  mouth,  is 
usually  necessary  to  tranquillize  the  sys- 
tem, with  warm  enemata,  daily,  to  unload 
the  bowels.  Retention  must  be  watched 
for,  and  the  catheter,  a  soft  gum-elastic 
one,  employed  if  necessary  ;  but  never  un- 
less it  be  really  required.  If  there  are 
signs  of  renal  inflammation,  the  appro- 
priate local  treatment  must  be  vigorously 
applied. 

Cystitis  resulting  from  cantharides  lo- 
cally or  internally  absorbed  comes  on  usu- 
ally within  two  to  four  hours  after  the 
dose ;  the  symptoms  resemble  those  of 
gonorrhceal  cystitis,  soon  reach  their  max- 
imum of  intensity,  and  subside  in  from 
six  to  twelve  hours.     When  at  the  worst, 

[J  In  this  country,  where  i.t  may  be  ob- 
tained freshly  from  the  springs,  Bethesda,  or 
Poland  water,  used  freely,  is  unquestionably 
a  better  diluent  drink  in  most  cases  than  any 
of  those  ordinarily  used.  The  hot  poultice 
over  the  abdomen  may  also  be  very  advan- 
tageously substituted  by  the  flat  rubber  bot- 
tle, containing  a  thin  film  of  very  hot  water. 
The  effect  is  the  same  as  that  of  a  poultice, 
and  the  convenience  of  the  application  very 
much  greater.] 


the  spasmodic  ejection  of  the  urine,  as 
soon  as  a  few  drops  have  accumulated  in 
the  bladder,  is  excessively  painful.  If  the 
dose  has  been  large,  blood  appears  in  the 
urine,  but  not  otherwise ;  sometimes 
shreds  of  lymph  also.  The  treatment 
consists  in  bicarbonate  of  potash  and  full 
doses  of  hyoscyamus  every  half-hour  for 
three  or  four  hours,  and  perfect  rest ;  all 
movements  of  the  bod}'  aggravate  the 
symptoms.  It  is  highly  important,  if  a 
blister  has  been  the  cause,  to  remove  it  at 
once,  and  to  sponge  well  the  surface  in 
order  to  detach  every  particle  of  the  can- 
tharides which  may  be  adhering  to  the 
skin. 

Chronic  cystitis.— Of  all  urinary  affec- 
tions, this  is  one  of  the  most  common, 
since  it  is  apt  to  complicate  almost  every 
other  at  one  time  or  another.  Its  causes 
also  are  numerous  and  varied.  First  of 
all,  on  the  subsidence  of  the  acute  form, 
a  chronic  condition  commonly  supervenes, 
and  may  continue  for  a  very  considerable 
period.  Kext,  all  forms  of  obstruction  to 
the  exit  of  urine  produce  chronic  cystitis, 
by  confining  the  urine  until  it  becomes 
slightly  decomposed,  and  consequently 
irritating  to  the  mucous  lining  of  the  blad- 
der. The  condition  is  intensified  if  the 
contractions  of  the  bladder  are  also  unu- 
sually frequent  and  painful.  Inability  to 
empty  the  viscus,  from  paralysis  or  atony, 
when  no  obstruction  is  present,  acts  in  a 
precisely  similar  manner.  If  the  urine  is 
unduly  acid  or  alkaline  ;  if  it  be  loaded 
with  deposits  from  the  kidney;  sometimes 
if  diluted  or  watery  ;  if  it  be  morbid,  as 
in  Bright's  disease,  or  charged  with  irri- 
tating matters,  such  as  diuretic  salts,  etc. 
— chronic  cystitis  may  be  induced.  For- 
eign bodies  in  the  cavity  of  the  bladder 
powerfully  excite  this  disease  ;  also  tu- 
mors of  all  kinds,  simple  and  malignant. 
Diseases  of  the  rectum  sometimes,  such 
as  piles,  prolapsus,  and  cancer,  those  of 
the  uterus  also,  by  causing  pressure,  and, 
a  fortiori,  when  implicating  the  coats  of 
the  bladder,  are  among  well-recognized 
causes.  The  bladder  is  sometimes,  al- 
though rarely,  displaced  by  adhesion  to 
neighboring  parts,  as  to  the  intestine, 
usually  to  a  portion  of  the  lesser  bowel ; 
or  it  may  be  forced  into  a  hernial  protru- 
sion ;  in  either  case  its  contents  are  par- 
tially retained  by  pressure,  and  thus  pro- 
duce more  or  less  of  the  affection  in 
question. 

The  structure  affected  is  the  mucous 
membrane  lining  the  bladder ;  rarely  is 
any  other  implicated.  After  long-persist- 
ing inflammation,  it  is  thick,  velvety,  and 
dark  in  color,  its  vessels  being  loaded, 
while  the  underlying  fibres  are  usually 
hypertrophied.  Chronic  or  subacute  cys- 
titis appears  in  two  distinct  forms  :   the 
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first,  an  ordinary  inflammation,  in  which  a 
more  or  less  active  hypersemia,  hypersensi- 
bility,  and  very  slight  increase  of  secretion, 
are  the  main  elements  ;  the  second,  often 
a  condition  succeeding  to  this  or  to  the 
acute  form,  in  which  a  passive  or  conges- 
tive hypersemia  from  local  debility  in  the 
capillaries,  some  hypersensibility,  and  an 
inordinate  secretion  of  mucus  mingled  with 
pus  in  varying  quantity,  mark  the  com- 
plaint. The  latter  form  is  popularly  rec- 
ognized as  "catarrh  of  the  bladder,"  and 
is  sometimes  called  cystorrhcea. 

The  first,  or  simple  chronic  cystitis,  is  in 
fact  the  condition  which  exists  in  most 
cases  of  irritable  bladder,  be  the  cause 
what  it  may.  Wherever  undue  frequency 
in  micturition  exists  with  increased  mu- 
cous secretion  from  the  bladder,  however 
small  the  amount  (the  signs  of  the  acute 
disease  being  absent),  there  is  present  sub- 
acute or  chronic  cystitis.  Pus  also  is  al- 
ways present,  capable  of  being  detected 
by  the  microscope,  in  these  circumstances: 
and  is  therefore  by  no  means  a  matter  of 
grave  import,  as  it  is  often  taken  to  be. 
Any  source  of  irritation  in  or  near  the 
bladder  may  give  rise  to  chronic  cystitis  ; 
and  the  cause  being  removed,  the  effects 
generally  soon  cease  also.  Ordinarily  it 
ceases  with  rest,  hot  hip-baths,  local 
fomentation,  mild  aperients,  and  suffi- 
cient alkali  to  neutralize  the  natural  acid- 
ity of  the  urine  or  nearly  so,  not  to  render 
it  alkaline  ;  if  necessary,  the  use  of  bu- 
chu,  triticum  repens,  cubebs,  or  capivi, 
in  small  doses,  may  be  adopted.  The 
second  and  more  severe  form  of  the  com- 
plaint, however,  is  that  to  which  the 
question  of  treatment  becomes  wide  and 
important. 

Chronic  cystitis  with  increased  secretion : 
catarrh. — The  condition  of  the  mucous 
membrane  has  been  already  described. 
Respecting  the  nature  of  the  discharge 
itself,  much  difference  of  opinion  has  been 
manifested  by  different  writers.  Its  naked- 
eye  characteristics  are  well  known.  At 
the  bottom  of  the  vessel  into  which  the 
urine  has  been  passed,  a  quantity  of 
semi-transparent,  tenacious,  ropy  mate- 
rial, very  much  resembling  the  white  of 
an  egg,  is  soon  deposited.  On  pouring  oft' 
the  contents  of  the  vessel,  it  is  seen  at 
first  to  adhere  to  the  sides  ;  but  soon  it 
slides  down  in  a  mass,  almost  resembling 
jelly,  and  then  falls  out  suddenly  and 
heavily.  This  material  has  been  regarded 
by  some  as  simple  mucus ;  by  others  as 
prostatic  secretion  ;  and  more  recently  as 
merely  pus  altered  by  an  alkali.  None  of 
these  descriptions  appear  to  be  correct. 
!NTo  doubt  it  contains  a  considerable  ad- 
mixture of  pus ;  but  it  is  by  no  means 
identical  with  a  specimen  of  that  secre- 
tion to  which  alkali  has  been  added,  al- 
though there  is  a  strong  apparent  resem- 


blance between  the  two  products.  The 
mucous  membrane  of  the  bladder  in  these 
cases  appears  to  secrete,  as  the  bronchial 
membrane  is  also  prone  to  do,  much  of  a 
homogeneous  structureless  fluid,  contain- 
ing numerous  pus  corpuscles  and  young 
epithelial  cells  ;  but  the  proportion  of  the 
liquor  to  the  corpuscles  is  much  larger  than 
in  ordinary  pus.  The  old  term,  mueo- 
pus,  describes  it  perhaps  more  correctly 
than  any  other. 

Causes. — An  attack  of  acute  cystitis  ; 
permanent  obstruction  of  any  kind,  caus- 
ing retention,  stagnation,  and  decomposi- 
tion of  the  urine  ;  calculi  and  other  for- 
eign bodies ;  tumors  in  the  bladder ; 
spinal  paralysis,  not  only  as  a  cause  of 
retained  urine,  but  as  occasioning  per- 
verted action  of  the  mucous  membrane 
by  impaired  nervous  supply  ;  and  all 
causes  which  produce  a  long-continued 
irritation  of  the  organ. 

Treatment.  —  The  inflammation  is  of 
chronic  and  atonic  character ;  depletion 
and  antiphlogistic  remedies  are  there- 
fore contra-indicated.  On  the  contrary, 
the  treatment  should  be  mainly  tonic  and 
astringent.  It  is  also  more  topical  than 
general,  since  the  remedies  taken  inter- 
nally appear  to  act  mainly,  if  not  entire- 
ly, by  their  local  influence,  impregnating 
the  urine  which  is  retained  in  the  blad- 
der. It  will  nevertheless  be  advantageous 
to  regard  it  under  two  heads,  as  topical 
and  as  general  treatment. 

1.  Topical  treatment,  strictly  so-called. 
One  important  indication  in  the  treat- 
ment of  this  affection  is  to  maintain  the 
mucous  membrane  of  the  bladder  as  free 
from  inorganic  or  other  deposit  as  is  pos- 
sible. The  urine  itself  also,  if  alkaline 
and  irritating,  must  not  be  permitted  to 
remain  in  constant  contact  with  the  dis- 
eased membrane.  It  is  therefore  desira- 
ble to  introduce  the  catheter  for  the  pur- 
pose, first,  of  insuring  the  complete  con- 
traction and  evacuation  of  the  bladder,  if 
its  own  efforts  do  not  accomplish  this ; 
and  secondly,  to  remove  morbid  deposits 
by  injecting  warm  water,  and  washing 
out  the  interior  of  the  viscus.  This  is  of- 
ten productive  of  great  comfort  to  the 
patient  ;  and  increased  benefit  may  some- 
times be  obtained  by  cautiously  impreg- 
nating the  water  so  employed  with 
astringent  or  sedative  agents.  Of  the 
former  kind,  one  of  the  best  is  the  ace- 
tate of  lead,  commencing  with  one-sixth 
of  a  grain  to  the  ounce  of  water ;  next  to 
this,  the  nitrate  of  silver,  commencing 
with  one  grain  to  eight  ounces  of  distilled 
water  ;  or  nitric  acid  may  be  used,  in  the 
proportion  of  ten  minims  of  dilute  acid 
to  four  ounces  of  water.  By  slow  degrees 
the  nitrate  may  be  increased  as  far  as  to 
one  grain  to  the  ounce  in  some  obstinate 
cases,  and  with  much  advantage.     After 
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washing  out  the  bladder  with  plain  water, 
at  a  temperature  of  about  (,)8°  or  100°  (a 
gum  catheter  aud  India-rubber  bottle, 
with  nozzle  and  stopcock,  is  the  best  ap- 
paratus), about  two  or  three  ounces  of 
the  fluid,  which  should  have  the  same 
temperature,  should  be  slowly  injected, 
and,  after  remaining  two  or  three  min- 
utes, be  allowed  to  flow  out.  Two  or 
three  drops  of  carbolic  acid  to  half  a  pint 
of  water  is  a  useful  injection  when  the 
urine  is  fetid. 

Anodyne  solutions  may  be  used,  but  are 
of  small  value.  1  have  employed  the  fol- 
lowing :  Dissolve  one  drachm  of  each  ex- 
tract, conium  and  hyoscyamus,  and  half 
a  drachm  of  extract  of  opium,  in  two 
drachms  of  proof  spirit  and  fourteen 
drachms  of  water ;  of  this  solution  add  a 
sixth  or  a  fourth  part  to  three  ounces  of 
warm  water  for  an  injection,  to  remain 
in  the  bladder  five  minutes ;  two-thirds 
should  then  be  permitted  to  How  out,  and 
the  catheter  withdrawn  ;  the  rest  is  re- 
tained in  the  bladder. 

All  the  manipulation  connected  with 
these  processes  must  be  of  the  most  gen- 
tle kind ;  otherwise  more  harm  will  be 
done  by  the  manual  interference  than 
good  by  the  therapeutical  element.  And 
where  the  plan  is  manifestly  not  produc- 
ing some  marked  benefit  after  a  few  trials, 
and  a  fortiori,  if  it  increases  the  symp- 
toms, the  application  must  be  discontin- 
ued. 

[Probably  it  will  give  most  satisfaction 
to  a  patient  when  the  nature  of  his  case 
is  such  as  to  require  more  or  less  irriga- 
tion of  the  bladder  during  a  long  period, 
and  where  self-injection  becomes  a  neces- 
sary part  of  the  treatment,  to  use  a  foun- 
tain syringe  with  a  two-way  stopcock,  in- 
stead of  any  other  variety  of  syringe. 
Fig.  433  represents  such  an  instrument 
attached  to  a  soft  rubber  catheter.  The 
catheter  most  suitable  for  continued  use  I 
by  a  patient  upon  himself  is  the  velvet- 
eyed  soft-rubber  catheter,  made  by  Tie- 
mann,  of  New  York — when  a  soft-rubber 
instrument  will  pass,  othrewise  a  Mercier 
elbowed  soft  catheter.  The  use  of  a  foun- 
tain obviates  all  shock  to  the  neck  of  the 
bladder,  allows  the  viscus  to  be  moderate- 
ly distended  until  the  feeling  of  a  desire 
to  urinate  is  experienced,  when  by  turn- 
ing the  two-way  cock  the  bladder  empties 
itself,  and  may  be  refilled  and  emptied 
again  and  asmin  until  it  is  clean,  with  no 
further  trouble  than  that  of  turning  the 
button  of  the  stopcock.] 

It  should  be  borne  in  mind,  however, 
that  on  all  occasions  of  washing  out  the 
bladder,  a  small  quantity  of  liquid  only, 
such  as  two  to  three  ounces,  is  to  be  in- 
jected. This  may  often  be  highly  useful, 
while  the  employment  of  double  this  quan- 
tity may  be  productive  of  nothing  but  mis- 


chief. The  bladder  is  usually  more  or 
less  irritated  by  throwing  in  so  much  as 
five  or  six  ounces  ;  and  it  is  on  this  ac- 
count that  I  have  long  ceased  to  employ 
injections  in  lithotrity,  a  plan  attended 
with  no  little  benefit.  " 

[Fig.  433. 


A.  Bag  holding  from  one  to  three  pints,  to  be  hung 
about  six  feet  above  the  floor.  D.  Two-way  cock  of 
metal.  F.  Nozzle  of  hard  rubber.  The  water  placed 
in  the  bag  should  have  a  temperature  of  about  110° 
F.,  as  it  loses  from  10°  to  20°  in  passing  from  the  bag 
to  the  bladder.] 

Counter  -  irritation  is  not  very  man- 
ageable in  these  cases,  although  some- 
times useful.  I  have  employed  a  Bur- 
gundy pitch  plaster,  croton-oil  in  soap 
liniment,  and  strong  tincture  of  iodine, 
over  the  pubes,  the  latter  to  the  perineum 
also,  with  some  advantage,  after  shaving 
the  hair.  Cantharides,  it  is  said,  must  be 
avoided  ;  but  I  have  found  no  disadvan- 
tage from  its  application  to  the  perineum 
in  the  form  of  the  strong  acetum  lyttse  ; 
and  where  the  inflammation  chiefly  affects 
the  neck  of  the  bladder,  it  has  sometimes 
an  excellent  effect.  Ko  better  applica- 
tion to  the  pubes  for  general  purposes 
exists  than  a  hot  linseed-poultice,  the 
surface  of  which  has  been  sprinkled  with 
mustard. 

The  pain  and  loss  of  sleep  often  present 
demand  the  use  of  opiates  either  by 
mouth  or  rectum,  and  generally  also  such 
use  of  aperients  as  the  system  demands 
in  consequence.  Each  case  requires  often 
a  different  treatment ;  some  experiencing 
more  relief  from  opium  by  the  mouth, 
ethers  from  suppositories  or  small   ene- 
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mata.  Opium  alone,  or  with  belladonna, 
or  conium,  or  hyoscyamus,  may  be  ad- 
ministered often  with  the  best  results, 
through  the  rectum,  and  with  a  most 
tranquillizing  effect  on  the  bladder. 

2.  Internal  remedies. — Among  the  most 
popular  are  the  infusions  of  buchu  and 
uva  ursi,  and  the  decoction  of  pareira 
brava.  The  indications  for  their  use  ap- 
pear to  be  the  following  :  chronic  mucous 
discharge  from  the  bladder  in  large  quan- 
tity, associated  with  relaxation  and  de- 
bility, no  inflammation  being  present, 
may  be  controlled  by  the  astringent  tonic 
uva  ursi ;  or  this  agent  may  be  employed 
with  equal  parts  of  decoction  of  pareira. 
Chimaphila  is  considered  by  some  appro- 
priate in  this  complaint.  The  decoction 
of  senega  is  perhaps  superior.  In  this 
state  also  small  doses  of  copaiba  or  oil  of 
cubebs  diminish  the  secretion  considera- 
bly. When  micturition  is  frequent,  the 
urine  is  cloudy,  and  inflammation  is  pres- 
ent, a  pint  daily  of  decoction  of  triticum 
repens  (two  ounces  to  the  pint),  or  a  half- 
pint  of  the  infusion  of  buchu  during  the 
same  period,  may  afford  great  relief. 

Dr.  Gross  employs  a  combination,  some- 
times useful  in  irritable  and  inflammatory 
states  of  the  bladder.  One  ounce  and  a 
half  of  the  leaves  of  uva  ursi,  and  half  an 
ounce  of  hops,  are  infused  in  two  pints  of 
boiling  water  in  a  covered  vessel  for  two 
hours  ;  a  wineglass  to  be  taken  several 
times  a  day. 

Demulcents  are  useful  by  diluting  the 
renal  secretion,  at  the  same  time  that 
they  furnish  some  little  nutriment  to  the 
body,  and  in  some  instances,  perhaps, 
exert  some  special  therapeutic  influence. 
They  are  also  agreeable  vehicles  for  the 
administration  of  acids,  alkalies,  and 
other  agents,  when  these  are  required. 
Among  the  most  useful  are  the  decoction 
of  marsh  mallow,  or  of  the  common  mal- 
low in  its  absence ;  the  decoction  of  carra- 
geen, or  Irish  moss  ;  the  infusion  of  lin- 
seed ;  the  infusion  of  the  bark  of  slippery 
elm ;  the  decoction  of  barley,  better 
known  as  barley-water ;  and  a  solution  of 
gum  arabic  in  water. 

The  alkalies  and  the  acids  are  valuable 
remedies  when  appropriately  given.  The 
old  rule  of  administering  the  former  when 
the  urine  is  too  acid,  and  the  latter  when- 
ever it  is  alkaline,  is  not  to  be  followed, 
^"o  doubt,  when  there  is  an  excess  of  acid, 
it  may  be  most  effectually  diminished  and 
nicely  controlled  by  the  alkaline  bicarbo- 
nate, as  well  as  by  the  tartrates  and 
citrates ;  but  this  is  rarely  the  case  in 
chronic  cystitis.  It  is  far  less  easy  to 
neutralize  the  alkalinity  of  urine,  the 
condition  most  constantly  present  in  ca- 
tarrh. Some  benefit  is,  however,  occa- 
sionally to  be  obtained  from  small  doses 
of  the  alkali,  even  when  the  urine  is  aika- 
vol.  ii.— 49 


line  from  large  admixture  of  mucous 
secretions  and  decomposition  of  urinary 
salts  in  the  bladder.  If  the  urine  is  se- 
creted with  its  full  amount  of  normal  acid, 
or  with  excess,  it  is  liable  to  irritate  a 
vesical  mucous  membrane  whose  sensi- 
bility is  already  exalted  by  inflammation. 
Hence  Dr.  O.  Rees  has  proposed  to  give 
in  such  cases  enough  alkali,  such  as  the 
citrate  of  potash,  to  neutralize  the  acid 
reaction  of  the  urine,  so  that  this  cause 
of  irritation  may  be  removed ;  and  in 
some  cases  a  certain  benefit  is  thus  at- 
tained. Care  must  be  taken,  however, 
not  to  produce  alkalinity  of  the  urine, 
which  it  is  our  object  to  diminish.  The 
mineral  acids  have  little  or  no  influence 
on  the  reaction  of  the  urine.  Large 
quantities  of  nitric  or  of  hydrochloric 
may  be  given,  without  producing  any  re- 
sult whatever.  The  benzoic  acid  is  ex- 
creted by  the  kidneys,  but  a  large  quan- 
tity of  this  insoluble  drug  must  be  taken 
to  acidify  alkaline  urine.  Lemon-juice 
in  full  quantity  has  a  similar  effect. 
Alkaline  urine  chiefly  depends  on  me- 
chanical obstruction,  and  local  treatment 
is  mainly  required. 

In  almost  all  instances,  the  patient 
should  have  light  and  nutritious  diet ; 
and  sometimes  the  moderate  use  of  stimu- 
lants is  called  for.  It  is  of  great  import- 
ance to  maintain  the  digestive  system  in 
good  order,  and  to  avoid  obstruction  of 
the  abdominal  viscera ;  an  occasional 
dose  of  blue-pill  is  sometimes  very  ser- 
viceable to  the  patient.  Rest  in  the  re- 
cumbent position,  and  abstinence  from 
all  exertion,  especially  walking  or  riding, 
are  in  themselves  matters  of  the  First  im- 
portance in  treatment. 

Suppuration  of  the  bladder  is  that  con- 
dition in  which  the  catarrh,  already  de- 
scribed, consists  mainly  or  entirely  of  a 
purulent  secretion.  It  is  to  be  treated 
chiefly  with  local  mild  astringent  injec- 
tions, and  has  been  sufficiently  considered 
with  the  last  subject.  The  larger  the  pro- 
I  portion  of  pus  in  the  fluid  of  catarrh,  the 
I  graver  is  the  existing  affection. 

Abscess  of  the  bladder.  —  Occasionally 
I  deposits  of  pus  occur  in  the  walls  of  the 
J  bladder ;  these  are  always  the  result  of 
I  pre-existing  severe  disease,  usually  of  a 
chronic  character.  Their  existence  is 
I  rarely  to  be  diagnosed  or  even  suspected 
J  during  life,  and  no  special  treatment  is 
indicated. 

Ulceration  of  the  bladder. — This  is  by  no 
means  a  common  affection,  and  seldom 
occurs,  except  in  the  last  stage  of  urethro- 
vesical  disease,  arising  from  obstruction 
when,  after  long-standing  inflammation 
of  the  mucous  membrane,  ulceration  takes 
place.  It  may  result  also  in  advanced 
tubercular  and  malignant  diseases  of  the 


762 


DISEASES    OF    THE    URINARY    ORGANS, 


bladder ;  the  ulceration  following  soften- 
ing of  the  tubercular  deposit  and  disinte- 
gration of  the  cancerous  growths.  A 
simple  form  of  ulcer  has  been  observed  to 
occur  from  permitting  a  silver  catheter 
to  remain  with  a  large  portion  of  the  in- 
strument within  the  cavity  of  the  bladder, 
upon  the  mucous  membrane  of  which  it 
has  rested  or  impinged  for  some  days. 
Signs  of  ulceration  are,  blood  in  the  urine, 
severe  pain  at  a  fixed  spot,  constitutional 
depression,  usually  soon  ending  in  death. 
The  urine  contains  debris  of  mucous 
membrane ;  and  if  the  ulcer  increases 
rapidly,  or  the  tissues  become  gangrenous, 
there  is  much  fetor  and  dark  sanious  mat- 
ter mixed  with  the  excretion.  Instru- 
mental explorations  are  exceedingly  pain- 
ful ;  there  is  constant  desire  to  pass 
water,  and  the  effort  produces  often  se- 
vere agon}7. 

Treatment. — Stimulants  and  support  for 
the  general  condition  ;  full  doses  of  opi- 
ates, by  mouth  and  rectum  ;  small  doses 
of  alkali  internally,  and  diluents  ;  no  un- 
necessary mechanical  interference  to  be 
permitted. 

Vesicointestinal  fistula. — Fistulous  open- 
ings sometimes  form  between  the  bladder 
and  some  portion  of  the  intestinal  canal. 
The  result  is,  that  some  of  the  liquids 
from  this  latter  source  enter,  at  fir^t  in 
minute  quantity,  and  give  rise  usually  to 
much  irritability  of  the  bladder,  and  other 
symptoms  of  subacute  cystitis.  These 
are  sometimes  the  earliest  signs, of  the 
existence  of  an  abnormal  communication. 
If  the  urine  is  examined  at  this  early 
period,  fragments  of  vegetable  and  of 
animal  fibre  may  be  discovered  under  the 
microscope.  I  have  myself  been  able  to 
diagnose  at  an  early  stage,  in  otherwise 
doubtful  circumstances,  the  existence  of 
vesicointestinal  fistula  by  this  means. 
Usually  the  symptoms  become  gradually 
more  severe,  and  the  fecal  odor  and  color 
are  communicated  to  the  urine.  At 
length,  considerable  fragments  of  fecal 
matter  enter  the  viscus,  become  partially 
dissolved  there,  and  pass  through  the 
urethra.  I  have  seen  several  cases  of  this 
distressing  condition,  both  in  the  male 
and  in  the  female,  but  chiefly  in  the  for- 
mer ;  and  in  these,  carcinomatous  disease 
in  the  abdomen  has  been  the  most  fre- 
quent but  not  the  only  cause.  Thus,  ad- 
hesion may  take  place  between  an  ulcer- 
ating bowel  and  the  bladder;  and  the 
ulceration  may  extend  into  the  latter,  no 
cancerous  disease  being  present. 

Treatment.— Little  can  be  said  in  rela- 
tion to  this  matter.  The  lesion  having 
been  determined,  instrumental  interfer- 
ence is — except  under  special  necessity, 
such  as  for  the  purpose  of  removing  for- 
eign bodies  from  the  bladder,  which  are  a 


source  of  great  misery — to  be  shunned. 
The  use  of  purgatives  is  also  to  be  avoid- 
ed ;  but  the  bowels  should  be  maintained, 
as  far  as  possible,  in  the  natural  condi- 
tion. The  food  is  to  be  such  as  will 
nourish  the  body  without  producing  a 
large  and  coarse  residue  of  fecal  matter. 
In  one  case  under  my  own  care,  in  which 
a  gentleman  passed  for  several  months 
the  whole  of  the  feces  by  the  urethra,  a 
great  amount  of  suffering  was  occasioned 
by  swallowing  indigestible  substances,  like 
grape-stones  and  husks.  Subsequently, 
by  a  careful  selection  of  fluid  nutriment, 
the  most  painful  features  of  the  case  were 
much  ameliorated.  Xowand  then  wash- 
ing out  the  bladder  with  small  quantities 
of  tepid  water  gently  thrown  in  con- 
tributed to  the  patient's  comfort.  In 
this  case  the  ulceration  was  not  due  to 
cancer. 

For  some  of  these  cases  of  non-malig- 
nant disease  another  form  of  treatment 
remains.  When  it  can  be  determined 
that  the  fistulous  passage  connects  the 
bladder  with  the  rectum,  or  with  the  sig- 
moid flexure  of  the  colon,  the  propriety  of 
opening  the  descending  colon  (Amussat's 
operation)  ought  to  be  considered.  In 
one  case,  recorded  in  the  Medical  and 
Chirurgical  Transactions,  vol.  xxxiii., 
Mr.  Pennell,  of  Rio  Janeiro,  performed 
this  operation  with  success,  diverting  the 
passage  of  feces  from  the  bladder  by  the 
artificial  anus.  More  lately  Mr.  Holmes 
has  achieved  a  similar  success  in  a  case 
in  which  the  fistula  was  believed  to  exist 
low  down  in  the  colon.  It  is  reported  in 
the  same  Transactions,  vol.  xlix.,  p.  66 
et  seq.  The  point  to  be  determined,  if 
possible,  before  operating,  is  whether  the 
communication  exists  between  the  small 
or  the  large  intestine  or  rectum,  and 
the  bladder.  If  it  is  in  the  descending 
colon  or  below,  urine  will  probably  issue 
at  some  time  or  another  per  rectum  ;  if 
the  small  intestine  is  the  seat  of  ulcera- 
tion and  opens  into  the  bladder,  no  urine 
can  be  expected  to  issue  by  the  bowel. 
In  favorable  cases,  then,  this  proceeding 
should  certainly  be  adopted. 

Hypertrophy  and  sacculation  of  the  blad- 
der, dilatation,  etc. — The  muscular  walls 
of  the  bladder  become  hypertrophied  in 
most  cases  of  obstruction  to  the  outlet. 
Increased  force  being  necessary  to  expel 
the  urine,  the  organic  fibres  are  aug- 
mented in  proportion  to  the  action  re- 
quired. Ht'nce  the  vesical  coats  may  be 
seen  rugose  and  columnar,  resembling  in 
appearance  the  left  ventricle  of  the  heart; 
and  they  may  reach  half  an  inch,  and 
sometimes  even  an  inch  in  thickness. 
From  the  interlacing  of  the  fibrous  bands 
which  constitute  the  parietes  of  the  blad- 
der, it  often  happens,  when  hypertrophy 
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exists,  that  the  mucous  membrane  is 
forced  by  pressure  into  the  interstices  be- 
tween, and  that  gradually  sacculi  arc 
termed.      These  at  first  are  very  small, 

Fig.  434. 


A  large  sac  projecting  from  the  right  side  of  the 
bladder.  The  communicating  orifice  just  admits  a  com- 
mon quill.  Cause,  long-standing  hypertrophy  of 
the  prostate,  the  three  portions  seen  to  be  enlarged 
below,  a,  prostate  gland  divided.  6,  cavity  of  sac 
laid  open. 


but  if  the  action  is  continued  and  power- 
ful, they  become  large  in  size,  protruding, 
in  the  form  of  tumors,  beyond  the  peri- 
phery of  the  bladder,  and  forming  addi- 
tional reservoirs  for  the  urine.  A  sac,  or 
sacculus,  may  thus  sometimes  attain  the 
size  of  a  healthy  bladder,  although  the 
communication  with  the  original  viscus  is 
by  a  comparatively  small  orifice.  When 
large,  its  structure  is  chiefly  mucous  mem- 
brane and  cellular  tissue  ;  here  and  there 
a  few  muscular  fibres  sometimes  cross  the 
tumor.  Sacculi  not  unfrequently  become 
receptacles  for  calculi,  and  are  always  so 
for  urine,  which  is  unduly  retained  by 
them,  and  becomes  a  source  of  irritation. 
There  is  no  special  sign  by  which  their 
existence  can  be  certainly  diagnosed,  al- 
though it  may  be  suspected  ;  neither  is 
any  specific  treatment  requisite  beyond 
that  necessary  to  all  those  cases  in  which 
the  bladder  fails  to  expel  its  contents,  and 
is  the  subject  of  chronic  inflammation. 

In  addition  to  hypertrophy,  the  walls  of 
the  bladder  are  sometimes  thickened  by 
an  interstitial  deposit  of  lymph  from  in- 
flammation ;  a  circumstance  which  im- 
pairs, and  almost  destroys,  the  muscular 
action  of  the  viscus.  Very  frequently 
the  bladder  is  simply  dilated,  and  even 


distended,  as  a  result  of  obstruction,  the 
walls  being  thinner  instead  of  thicker 
than  natural.  This  condition  occurs,  not 
in  stricture,  but  in  those  cases  of  enlarged 
prostate  where,  by  reason  of  the  size  of 
the  prostatic  mass  implicating  the  muscu- 
lar apparatus  at  the  neck  of  the  bladder, 
the  viscus  is  incapacitated  from  contract- 
ing ,  and  suffers  passive  distension.  Hy- 
pertrophy does  not  then  take  place  be- 
cause muscular  action  is  impossible,  or 
nearly  so. 


Vesical   hematuria. 
p.  751.) 


(See   Hematuria, 


Tumors  of  the  blarller. — These  affec- 
tions may  be  classified  as  follows :  — 

1.  Fibrous  growths,  of  a  warty  and  of 
a  polypoid  character. 

2.  "V  illous  or  vascular  growths. 

3.  Epithelial  growths. 

4.  Malignant  growths. 

1.  Fibrous  grotvths  are  rarely  met  with, 
but  the  few  specimens  preserved  in  our 
museums  indicate  the  classification  pre- 
sented here.  They  are  non-malignant  in 
character,  causing  injury  and  almost  al- 
waj-s  death  solely  by  the  obstruction  they 
occasion  to  the  urinary  outlet.  They  are 
connected  with  the  mucous  membrane 
and  submucous  tissue,  and  are  made  up 
of  elements  normally  belonging  to  the  lat- 
ter. They  appear  to  commence  in  the 
form  of  a  simple  circumscribed  elevation 
of  the  mucous  membrane,  resembling  a 
warty  growth ;  and,  subsequently,  they 
enlarge,  protrude,  and  assume  a  polypoid 
form.  A  single  anatomical  preparation 
may  afford  examples  of  all  stages  of  de- 
velopment between  the  earliest  elevation 
and  the  fully  formed  polypoid  tumor. 
There  is  no  analogy  whatever  in  origin 
or  structure  between  them  and  the  uterine 
growths  ;  nor  between  them  and  the  poly- 
poid outgrowth,  which  is  frequently  found 
springing  from  the  posterior  part  of  the 
prostate. 

The  symptoms  are  those  common  to  all 
forms  of  obstruction  to  micturition,  added 
to  the  special  signs  of  foreign  body  in  the 
bladder.  Careful  sounding  may  detect 
their  position  and  form,  and  will  prove 
the  absence  of  stone.  The  complaint  is 
most  frequent  in  children  and  young  peo- 
ple. Unlike  the  villous  and  the  malignant 
growths,  they  rarely  give  rise  to  blood  in 
the  urine. 

Treatment. — ISTo  special  curative  treat- 
ment is  applicable  in  the  male  subject  of 
these  growths  ;  much  may  be  done  to 
palliate  the  symptoms  and  to  support  the 
powers  of  life,  by  adopting  those  means 
which  are  fully  detailed  in  considering 
the  effects  of  obstruction  under  the  heads 
Stricture,  Enlarged  Prostate,  and  Chronic 
Cystitis.     In  the  female,  a  growth  of  this 
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kind  has  been  removed  by  ligature,  the 
urethra  easily  admitting  the  requisite 
degree  of  dilatation. 

[In  the  male  of  late  years  there 
have  been  several  successful  cases  of 
removal  of  myomata  (sometimes 
called  fibromata)  from  the  bladder. 
Billroth  successfully  removed  such  a 
tumor,  eight  centimetres  long  and 
four  broad,  from  a  boy  of  twelve  years, 
by  the  combined  lateral  and  high 
operations. ' 

Volkmann  failed  to  save  his  patient, 
a  man  of  fifty-four,  from  whom  he 
removed  a  myoma  as  large  as  a 
lien's  egg  by  the  high  operation.2 
G.  M.  Humphry  successfully  re- 
moved a  similar  growth  as  large  as 
an  orange,  from  a  man  of  twenty-one, 
by  the  lateral  operation.3 

Specimens  in  Guy's  Hospital  de- 
monstrate the  existence  of  peduncu- 
lated myxomatous  polyps.  The  sur- 
gery of  the  future  will  doubtless 
justify  operation  in  all  cases  of  pe- 
dunculated growths  within  the  blad- 
der,] 


urine,    pain    is    not    necessarily   severe. 
Small  shreds  are  frequently  found  in  the 
urine,  which,  under  the.  microscope,  some- 
Fig.  435. 


Villous  growth.  From  a  specimen  in  the  author's  possession. 


2.  Villous  growths. — These  have  usually 
been  classified  as  "  malignant,"  but  have 
no  claim,  either  by  their  structure,  their 
action,  or  by  the  presence  of  constitutional 
cachexia,  to  be  so  considered.  The  villous 
growth  of  the  bladder  is  a  soft,  flocculent 
body,  about  the  size  of  a  large  marble 
when  fully  developed,  made  up  of  in- 
numerable villous  processes,  floating  in 
water  and  branching  off'  in  every  direction 
from  the  base,  which  is  connected  solely 
with  the  mucous  and  submucous  tissues. 
These  villi  are  identical  in  structure  with 
the  villous  processes  of  the  chorion  in  its 
normal  state,  and  are  very  vascular. 
Several  such  tumors  may  coexist  in  one 
bladder  ;  and  the  whole  or  a  large  portion 
of  the  mucous  lining  of  the  organ  may, 
if  closely  examined,  be  found  more  or 
less  studded  with  small  villous  processes, 
similar  to  those  of  the  tumor  itself. 

The  symptoms  have  nothing  special  to 
distinguish  them  from  those  of  other  tu- 
mors, excepting  the  frequent  or  almost 
constant  appearance  of  some  blood  in  the 
urine  without  provocation.  Indeed,  death 
occurs  rather  from  hemorrhage  than  from 
obstruction  in  these  cases,  as  well  as  in 
part  from  the  exhaustion  which  pain  in- 
duces. Pain,  however,  chiefly  depends 
on  the  amount  of  obstruction  occasioned 
by  the  growth  ;  if.  this  is  situated  so  as 
not  to  interfere  much  with  the  outflow  of 

['  Archiv    f.    Klin.    Chir.,    Bd.    xviii.,    s. 

411.] 

[2  Archiv  f.  Klin.  Chir.,  Bd.  xix.,  s.  682.j 
[3  Med.-Chir.   Trans.,   1879,  vol.   lxii.,  p. 

421.] 


times  present  appearances  indicating  the 
nature  of  the  disease.  The  growths  are 
too  soft  to  be  identified  by  the  sound,  and 
instrumental  interference  almost  always 
greatly  aggravates  the  symptoms. 

Treatment. — The  indications  are,  to  al- 
lay pain,  to  subdue  spasmodic  action  of 
the  bladder,  to  prevent  hemorrhage  by 
internal  remedies,  and  to  counteract  its 
effects  on  the  system  by  chalybeates  and 
nutritious  diet.  Astringent  injections 
very  carefully  introduced  into  the  blad- 
der, such  as  weak  solutions  of  acetate  of 
lead  or  of  nitrate  of  silver,  may  be  tried  ; 
they  are,  however,  not  to  be  repeated 
more  than  once  or  twice,  unless  marked 
benefit  is  observed,  and  signs  of  vesical 
irritation  have  not  been  produced  by  their 
employment. 

[Robert  S.  Hudson  reports1  a  case  of 
villous  growth  lasting  eleven  years.  The 
first  hemorrhages  were  treated  by  injec- 
tions of  nitrate  of  silver  at  intervals  dur- 
ing several  weeks.  The  patient  then  recov- " 
ered  and  remained  well  during  eight  years. 
Then  the  bleeding  recurred,  and  termi- 
nated life  in  three  years,  when  an  autopsy 
revealed  eight  pedunculated  growths  in 
the  bladder^  Alexander2  claims  to  have 
wired  off  this  variety  of  tumor  through  a 
dilated  urethra  in  the  female  with  success, 
and  refers  to  a  case  in  the  male  as  having 
been  successfully  operated  on  by  Billroth. 

Kocher,3  of  Bonn,  reports  a  successful 

['  Dublin  Journ.  of  Med.  Sci.,  June,  1879.] 

[2  Lancet,  Aug.  17,  1878,  p.  209.] 

[s  Centralblatt  f.  Chirurgie,  April  1,  1876.] 
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operation  upon  the  male  by  scraping  with 
a  sharp  spoon  through  a  perineal  incision. 
The  case  is  reported  fifteen  months  after 
the  operation,  at  which  time  the  patient 
was  well.] 

3.  Epithelioma. — This  is  a  rare  affection, 
and  appears  to  be  of  slow  growth. 

A  preparation  which  I  exhibited  at  the 
Pathological  Society  was  from  the  body  of  a 
patient  who  certainly  had  been  the  subject 
of  it  eight  or  ten  years.  In  his  case  the 
symptoms  resembled  those  of  stone,  only  that 
the  slightest  degree  of  movement  produced 
bleeding,  in  the  later  stage.  Injections  of 
nitrate  of  silver,  from  the  half  of  a  grain  to 
one  grain  to  the  ounce,  controlled  this  ten- 
dency remarkably,  and  enabled  him  to  walk 
a  mile  or  two  without  hemorrhage.  After 
death  the  same  deposit  was  found  in  one 
kidney.  (Path.  Trans.,  vol.  xviii.,  pp. 
162-4.) 

4.  Malignant  disease  of  the  bladder  is 
mora  frequent  than  the  growths  just  de- 
scribed. Sometimes  it  is  primary,  com- 
mencing independently  in  the  bladder ; 
at  other  times  it  is  secondary,  extending 
from  the  prostate,  from  the  uterus,  or 
from  the  rectum.  The  species  may  be 
scirrhus,  but  is  usually  encephaloid  when 
originating  in  the  bladder;  always  the 
latter  when  spreading  from  the  prostate  ; 
when  from  the  rectum,  it  is  commonly 
scirrhus  ;  from  the  uterus,  the  same,  or 
epithelioma.  Colloid  is  said  to  have  ex- 
isted, although  it  must  be  extremely  rare. 
The  disease  generally  runs  a  rapid  course, 
and  presents  the  constitutional  characters 
significant  of  malignant  action.  In  cases 
of  encephaloid  a  large  mass  is  soon  formed, 
which  sometimes  almost  fills  the  cavity  of 
the  bladder. 

Symptoms.— One  of  the  most  strongly 
marked  signs  of  this  affection  is  hemor- 
rhage into  the  bladder,  generally  occur- 
ring suddenly  and  in  large  quantities, 
rather  than  by  frequent  or  continuous 
oozings  from  capillary  vessels,  which  lat- 
ter mode  is  more  characteristic  of  villous 
growths.  The  pain  is  also  very  severe 
and  lancinating,  and  is  referred  as  much 
to  the  loins,  back,  and  thighs  as  to  the 
pubic  and  perineal  regions.  All  the  signs 
of  obstructive  disease  and  chronic  cystitis 
are  present.  Constitutional  cachexia  ac- 
companies the  local  disease  in  its  advanced 
stage  ;  glandular  enlargements  are  usually 
distinguishable  in  the  iliac  regions ;  and 
the  patient  suffers  from  loss  of  blood  and 
rest.  Small  portions  of  disintegrated  tis- 
sue and  bloody  sanies  are  often  voided 
from  the  bladder  ;  occasionally  cells  may 
be  found  in  the  urine,  which,  when  exam- 
ined by  the  microscope,  seem  to  indicate 
the  specific  character  of  the  disease  ;  but 
the  diagnosis  is  generally  tolerably  clear 


without  the  somewhat  questionable  sup- 
port which  is  to  be  derived  from  this 
source.  Without  in  any  respect  under- 
valuing the  utility  of  microscopic  exami- 
nation, I  am  compelled  to  conclude  that 
too  much  stress  must  not  be  laid  on  the 
indications  which  cell-growths  in  the  urine 
afford  in  respect  of  the  presence  of  malig- 
nant or  non-malignant  disease  in  the  uri- 
nary passages.  When  large  masses  of 
soft  growth,  however,  are  frequently 
passed,  made  up  of  large  cells  with  more 
than  one  nucleus,  the  diagnosis  of  cancer 
is  strongly  confirmed. 

The  principles  of  treatment  vary  in  no 
respect  from  those  which  have  been  laid 
down  under  the  head  of  villous  tumors. 
Opium  in  some  form,  administered  both 
by  mouth  and  by  rectum,  and  occasion- 
ally by  injection  into  the  bladder,  is  of 
great  value  in  alleviating  the  severe  suf- 
fering ;  and  must  usually  be  given  to- 
wards the  later  stages  of  the  complaint 
with  great  freedom.  In  all  those  com- 
plaints of  the  urinary  organs  where  little 
or  nothing  remains  to  be  done  but  to  al- 
leviate pain  and  support  the  powers  of 
life,  the  remedies  necessary  should  be 
given  with  no  sparing  hand.  So  severe 
is  the  anguish  which  the  patient  suffers  if 
left  to  the  action  of  his  complaint,  un- 
checked or  only  partially  checked  by  ano- 
dynes and  anaesthetics,  that  it  must  be 
regarded  as  cruel  to  deprive  him  of  their 
aid  in  mitigating  his  distress,  so  far  as 
they  can  be  made  available  without  dan- 
ger to  life  ;  while  at  the  same  time  alco- 
holic stimulants  are  in  some  cases  scarcely 
less  valuable  than  opium  in  enabling  him 
to  endure  the  progress  of  his  malady. 

[In  many  conditions  of  malignant  dis- 
ease the  neck  of  the  bladder  becomes  in- 
volved, and  the  new  formation  becomes  a' 
mechanical  obstacle  to  urination,  some 
time  before  the  patient's  vitality  has  been 
destroyed  by  the  disease  itself.  Under 
such  circumstances  a  permanent  opening 
should  be  established  either  above  the 
pubes  or  through  the  perineum,  and  a  sil- 
ver tube  should  be  worn  to  prevent  clo- 
sure of  the  wound.  In  this  way  fife 
may  be  prolonged,  and  much  suffering 
averted.] 

Tubercle  of  the  bladder. — One  of  the 
rarest  of  the  affections  of  the  bladder  is 
tubercular  deposit ;  probably  it  never  oc- 
curs unassociateel  with  tubercular  disease 
in  other  parts  of  the  body  :  indeed,  in  al- 
most all — perhaps  it  may  be  said  in  all — 
cases,  other  parts  of  the  urinary  system 
are  similarly  affected,  and  these  are  gen- 
erally the  kidneys  and  prostate.  In 
women  it  has  been  found  to  have  followed 
primary  disease  in  the  uterus.  The  dis- 
ease commences  by  a  deposit  in  the  coats 
of  tne  bladder  of  small  tubercles  ;  these 
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become  numerous,  and  coalesce :  subse- 
quently tbe  morbid  material  softens,  the 
mucous  membrane  gives  way,  disintegra- 
tion takes  place,  and  a  ragged  ulcer  en- 
sues, a  large  extent  of  the  inner  coat  being 
sometimes  destroyed  before  death. 

The  symptoms  of  this  disease  are  not 
peculiar,  and  the  diagnosis  depends  rather 
on  negative  than  on  positive  signs.  The 
absence  of  much  or  frequent  hemorrhage 
may  serve  to  distinguish  it  from  malig- 
nant and  villous  tumors.  Great  pain  and 
extreme  irritability,  frequency  in  making 
water,  the  absence  of  calculus  or  other  for- 
eign body  in  the  bladder,  as  ascertained  by 
sounding,  together  with  the  presence  of  tu- 
bercle elsewhere,  and  progressive  emacia- 
tion, and  lastly  the  patient's  age,  usually 
early  or  middle  adult  life,  will  serve  to  in- 
dicate the  true  character  of  the  disease. 

Treatment. — That  which  is  adapted  for 
constitutional  tuberculosis  in  relation  to 
the  general  health.  For  the  local  com- 
plaint, 'anodynes,  the  remedies  for  chronic 
cystitis,  rest ;  and  no  mechanical  inter- 
ference when  the  diagnosis  is  tolerably 
clear. 

Bar  at  the  neck  of  the  bladder. — The 
enlargement  of  the  prostate,  common  in 
old  age,  often  produces  an  elevation  of 
the  structures,  sometimes  amounting  to  a 
distinct  ridge,  which  exists  at  the  inferior 
aspect  of  the  neck  of  the  bladder.  A  bar 
may  be  thus  said  to  be  formed  there  ; 
nevertheless,  it  has  not  been  usual  in  this 
country  to  apply  that  term  to  any  pro- 
duct of  the  enlarged  prostate ;  it  has 
been  thought  more  desirable  to  reserve  it 
rather  to  denote  any  bar  which  may  exist 
in  the  spot  described,  but  which  is  not 
prostatic  in  its  character.  Such  bars 
occasionally  exist,  and  usually  in  elderly 
subjects.  Mr.  Guthrie  was  the  first  to 
point  out  this  fact.  He  believed  the  bar 
to  consist  in  disease  of  "  the  elastic  struc- 
ture," existing  at  the  neck  of  the  bladder, 
and  as  such  to  be  quite  distinct  from  the 
very  common  complaint  already  referred 
to.  After  considerable  study  of  this  ques- 
tion, I  cannot  but  consider  the  non-pros- 
tatic  bar  as  extremely  rare,  since  almost 
all  permanent  obstructions  at  the  vesical 
neck  are  due  to  enlargement  of  the  gland 
or  to  its  effects  ;  nevertheless,  in  very  ex- 
ceptional instances  the  bar  in  question  is 
undoubtedly  to  be  met  with. 

In  all  long-continued  diseases  of  the 
urethra  and  bladder  it  is  common  to  find 
a  hypertrophied  condition  of  the  uvula 
[vesica?]  and  associated  muscular  fibres, 
and  more  or  less  elevation  at  the  neck  of 
the  bladder,  or  bar,  as  its  consequence  ; 
but  this  is  not  to  be  regarded  as  an  ex- 
ample of  the  disease  in  question. 

The  treatment  mainly  consists  in  com- 
bating the  symptoms  of  chronic  cystitis 


which  may  arise,  and  occasionally  passing 
a  large  catheter,  so  as  to  insure  a  patent 
condition  of  the  neck  of  the  bladder.  Mr. 
Guthrie  and  others  have  proposed  to 
divide  the  bar  by  incisions  ;  but  the  rarity 
of  any  true  barrier  here,  apart  from  pros- 
tatic enlargement,  will  induce  extreme 
caution  in  affirming  positively  the  pres- 
ence of  this  affection  during  life,  and  any 
severe  surgical  operation  for  its  relief 
could  only  be  contemplated  in  presence 
of  very  serious  symptoms  as  its  undoubted 
effects.  The  subject  of  operations  for 
relief  of  obstruction  at  the  neck  of  the 
bladder  is  considered  at  the  close  of  the 
section  devoted  to  treatment  of  the  en- 
larged prostate  of  age. 

Hernia  of  the  bladder  is  a  rare  affection, 
liable  to  occur  in  both  sexes  :  in  the  male, 
as  inguinal ;  in  the  female  usually  as 
vaginal  hernia,  although  it  may  be  femo- 
ral. In  the  former  it  generally  forms 
part  of  a  large  mass  occupying  the  scro- 
tum, pressure  on  which  sometimes  evac- 
uates the  portion  of  urine  which  is  liable 
to  be  retained  in  that  situation,  the  blad- 
der occupying  in  part  the  pelvis,  and  in 
part  the  scrotum.  It  ma}'  be  associated 
with  a  hernial  protrusion  of  bowel,  or  may 
exist  independently  of  this.  In  the  for- 
mer condition  it  has  been  met  with  in  the 
operation  for  strangulated  inguinal  her- 
nia, and  has  even  been  opened  by  mis- 
take, as  in  one  of  the  two  cases  recorded 
by  Pott.  The  portion  of  bladder  form- 
ing the  hernia  always  escapes  from  be- 
neath the  peritoneum,  and  consequently 
is  never  found  covered  by  that  structure. 
In  cases  which  are  detected  early,  a  truss 
may  be  successful  in  retaining  the  viscus 
within  the  pelvis ;  where  permanent 
adhesions  in  the  anomalous  position  have 
taken  place,  mechanical  support  is  to  be 
applied  to  prevent  further  protrusion. 

Inversion  of  the  bladder. — This  is  an  ex- 
ceedingly rare  affection,  and  is  found  ex- 
clusively among  female  children.  Three 
cases  only  have  come  to  nvy  knowledge  ;' 
their  ages  when  first  seen  were  from  two 
to  four  years,  although  the  condition 
probably  commenced  at  a  very  early  age. 
The  bladder  is  gradually  prolapsed  and 
protruded  through  the  urethi'a,  which 
becomes  much  distended,  until  the  viscus 
presents  the  appearance  of  a  pyriform, 
red,  and  vascular  tumor.  One  of  these 
cases  narrowly  escaped  the  application  of 
a  ligature,  on  the  supposition  referred  to  ; 
but  on  careful  examination  the  orifices  of 
the  ureters  were  discovered,  and  reduc- 
tion was  accomplished  by  manual  press- 

'  Lond.  Med.  Gaz.,  1833,  Jan.  19  ;  Trans. 
Prov.  Med.  and  Surg.  Assoc,  1846,  by  Mr. 
Crosse,  with  plate ;  Lancet,  1862,  vol.  i.,  p. 
250,  by  John  Lowe,  M.D. 
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ure.  Considerable  incontinence  existed 
subsequently  in  the  two  former  ;  but  in 
the  third  it  occurred  to  the  surgeon  (Dr. 
Lowe,  of  Lynn)  to  apply  a  heated  iron  to 
the  urethra  (in  all  rive  times),  and  to 
maintain  a  silver  catheter  with  a  bulbous 
extremity  in  the  bladder,  between  two 
and  three  weeks  ;  by  which  means  the 
viscus  was  maintained  in  its  place,  and 
cicatrization  of  the  dilated  canal  ensued. 
The  bladder  was  enabled  subsequently  to 
retain  some  ounces  of  nrine,  and  slight 
incontinence  only  remained. 

II.  Conditions  which  do  not  necessarily  in- 
volve organic  structural  changes,  appre- 
ciable by  known  methods  of  observation, 
and  which  are  generally  associated  with 
some  injury  or  derangement  of  a  ner- 
vous centre. 
Paralysis  of  the  bladder. — One  of  the 
most  common  terms  used  in  relation  to 
complaints  of  the  bladder  is  paralysis. 
Yet  true  paralysis  of  the  bladder  never 
occurs  without  some  lesion  of  a  nervous 
centre  ;  so  that  the  word  is  often  incor- 
rectly employed.  For  example  ;  the 
bladder  when  unable  to  evacuate  its  con- 
tents, from  obstruction  by  stricture  or  by 
prostatic  enlargement,  or  by  atony  from 
over-distension,  is  commonly  said  to  be 
"paralyzed,"  although  there  is  no  de- 
rangement of  the  nervous  supply ;  to 
which  condition  the  use  of  that  term  ought, 
in  accordance  with  our  employment  of  it 
elsewhere,  to  be  limited.  The  bladder 
may  possess  its  normal  contractile  power, 
but  be  unable  to  overcome  an  abnormal 
obstacle  in  the  outlet,  and  so  fail  to  expel 
its  contents  ;  the  complaint  in  this  case  is 
not  paralysis  of  the  bladder,  but  solely 
obstruction  in  the  channel  of  exit— two 
totally  different  conditions.  This  distinc- 
tion must  be  clearly  kept  in  view  in  our 
consideration  of  this  subject. 

True  paralysis  of  the  bladder  is  a  con- 
dition in  which  the  contractile  power  of 
its  muscular  fibres  is  lost  or  impaired 
from  failure  of  nervous  supply  ;  thus  there 
may  be  partial  as  well  as  total  paralysis. 
The  usual  cause  of  this  accident  is  cere- 
bral or  spinal  lesion.  It  happens  in  some 
injuries  to  the  brain,  in  almost  all  serious 
injuries  of  the  spine,  in  softening,  in  apo- 
plexy and  in  all  serious  organic  affections 
involving  those  parts  of  the  eerebro-spinal 
system  which  affect  the  urinary  appa- 
ratus. It  occurs  from  spinal  debility 
produced  by  excesses,  especially  of  a 
sexual  kind  ;  also  in  temporary  functional 
derangement  of  the  nervous  centres ; 
through  the  agency  of  reflex  action  from 
some  adjacent  source  of  irritation,  as  in 
hemorrhoids,  and  especially  after  opera- 
tions for  their  removal ;  and  after  other 
operations  ;  although  in  some  of  these 
cases  the  retention  is  probably  due  rather 


to  spasm  of  the  constrictor  muscles  than 
to  paralysis  of  the  bladder.  It  may  also 
happen  after  shock  to  the  system  from 
any  source,  in  fevers,  etc. 

I  have  met  with  a  single  case  of  perma- 
nent loss  of  power  in  the  bladder  attri- 
buted to  an  overdose  of  belladonna. 
Certain  it  is  tbat  the  effect  of  hyoscyamus 
and  belladonna  is  frequently  to  produce 
temporary  paralysis  ;  and  in  this  manner 
they  combat  undue  irritability  of  the 
organ,  for  which  they  are  so  constantly 
prescribed.  I  repeat  then  that  there  is 
no  true  limited  or  local  paralysis  (the 
temporary  conditions  just  referred  to  only 
excepted)  of  the  bladder,  either  affecting 
the  body  of  the  organ  alone,  producing 
retention  ;  or  its  neck  alone,  producing 
incontinence  ;  or  of  the  entire  organ,  the 
result  of  which  is  also  retention  unasso- 
ciated  with  paralysis  of  other  parts  or 
organs.  Notwithstanding  that  such  con- 
ditions have  been  described,  and  regarded 
as  common  occurrences,  the  true  patho- 
logical lesion  is  in  almost  all  cases  atony 
from  over-distension,  and  not  paralysis 
(see.  next  section). 

Treatment  of  paralysis. — From  what- 
ever cause,  the  first  duty  is  to  empty  the 
bladder,  by  means  of  the  catheter,  twice 
or  thrice  daily.  It  should  be  employed 
with  great  care  ;  for  the  patient  has  pro- 
bably lost  sensibility,  and  cannot  indicate, 
by  complaining  of  pain,  when  injury  is 
inflicted  ;  while  the  urethra  is  often  in  a 
lax  state,  and  consequently  a  slight  lace- 
ration is  easily  made.  A  full  sized  instru- 
ment, either  gum  or  silver,  whichever  is 
found  to  pass  most  easily,  must  be  em- 
ployed. If  signs  of  chronic  cystitis  mani- 
fest themselves,  the  appropriate  remedies 
must  be  employed,  especially  the  local 
ones,  among  which  washing  out  the  blad- 
der, followed  by  very  mild  astringent 
injections,  may  be  reckoned  as  the  best. 

In  cases  not  traumatic,  or  depending 
upon  acute  disease,  strychnia,  steel,  can- 
tharides,  ergot  of  rye,  and  arsenic  deserve 
a  trial.  Galvanism,  cold  douches,  and 
blistering  should  also  be  employed  as  local 
agents. 

Atony  from  over-distension.  —  Organic 
obstruction  having  existed  either  at  the 
neck  of  the  bladder  (enlarged  prostate), 
or  in  the  course  of  the  urethra  (stricture), 
during  a  considerable  period,  and  having 
gradually  augmented  in  amount,  the  con- 
tractile power  of  the  bladder  becomes  in- 
sufficient to  expel  all  the  urine,  and  a 
portion  is  left  behind  at  every  act  of  mic- 
turition. This  goes  on  increasing  until, 
in  some  cases,  the  amount  so  remain- 
ing, technically  called  "residual  urine," 
reaches  twenty  or  even  thirty  ounces  ;  it 
then  begins  to  open  out  the  neck  of  the 
bladder,  and  some  of  it  runs  off  during 
sleep,  or  when  strong  muscular  efforts  are 


768 


DISEASES    OF    THE    URINARY    ORGANS. 


made.  The  fibres  of  the  bladder  being 
unequal  to  the  task  of  expelling  the  urine 
through  the  narrowed  channel,  and  not 
having  been  permitted  to  resume  the 
natural  condition  of  complete  contraction, 
are  over-stretched,  lose  their  tone,  and, 
even  on  the  obstruction  being  removed, 
cannot  expel  the  contents  of  the  viscus. 
A  similar  state  may  be  produced  when  no 
organic  obstruction  is  present,  from  long- 
continued  retention  of  urine  exerted  vol- 
untarily, or  occasioned  by  temporary 
spasm,  or  by  some  cerebral  affection,  in 
fevers  and  the  like.  The  patient  whose 
bladder  has  been  thus  over-distended 
often  finds  himself  unable  to  empty  it 
subsequently.  Such  is  the  condition 
termed  here  atony,  and  often  falsely 
called  paralysis,  as  already  noticed  in  the 
preceding  section. 

Treatment. — It  is  essential,  in  the  first 
instance,  to  insure  the  complete  emptying 
of  the  bladder  for  a  time,  at  least  once  or 
twice  daily.  The  muscular  fibres  must  be 
enabled  to  resume  their  normal  condition 
of  contraction  from  time  to  time  ;  and 
this  never  can  take  place  unless  the  blad- 
ber  is  artificially  emptied.  Sometimes,  if 
the  over-distension  has  not  continued  too 
long,  they  gradually  regain  their  tone,  or 
at  least  recover  much  of  it.  When  the 
abnormal  state  has  existed  long,  it  may  be 
often  greatly  benefited,  but  is  rarely  com- 
pletely removed.  Without  the  mechani- 
cal aid  all  medical  treatment  is  absolutely 
useless,  but  it  may  perhaps  be  useful  in 
combination  with  the  former.  The  gen- 
eral and  local  stimulants  of  nervous  action, 
already  advised  in  paralysis,  should  be 
employed  in  this  affection  also.  The  cold 
douche  over  the  lumbar  spine  and  on  the 
abdomen  is  sometimes  particularly  useful. 
Injections  of  cold  water  into  the  bladder 
itself  are  the  best  of  all  direct  applications 
to  the  viscus. 

Irritable  bladder. — This  term  is  often 
very  loosely  employed  to  designate  some 
specific  affection  of  the  bladder.  Like 
the  term  "dropsy,"  ''irritability  of  the 
bladder"  denotes  nothing  more  than  a 
symptom  ;  in  either  case  the  real  cause 
must  be  discovered .;  the  terms  themselves 
conveying  no  meaning  beyond  the  simple 
fact,  in  the  former  case  that  a  collection 
of  fluid  is  present,  in  the  latter  that  the 
patient  passes  urine  too  frequently.  Irri- 
tabilit}'- of  the  bladder  is  a  symptom  present 
in  almost  every  affection  of  the  urinary  or- 
gans, from  childhood  to  old  age  ;  and  it  is 
named  here  at  the  head  of  a  section  solely 
on  account  of  the  conventional  misappro- 
priation of  the  term,  and  as  affording  an 
opportunity  of  protesting  against  it.  jSTo- 
thing  is  more  common,  even  in  profes- 
sional communication,  than  to  be  asked 
what  is  the  best  remedy  for  "irritability 


of  bladder."  It  denotes  no  special  patho- 
logical state,  and  alwa}:s  requires  to  be 
considered  in  connection  with  the  other 
symptoms  which  are  allied  with  it,  before 
a  diagnosis  of  the  existing  complaint  can 
be  made. 

Spasm  of  the  bladder  denotes  another 
symptom,  but  this  term  is  less  frequently 
misapplied.  It  implies  that  the  contrac- 
tions of  the  bladder  are  involuntary,  un- 
controllable, and  exceedingly  painful,  the 
cause  usually  being  inflammation,  stone, 
foreign  growths,  etc.  As  in  the  preceding 
instance  of  "  irritable  bladder,"  it  is  often 
employed  tq  denote  a  specific  affection 
when  the  true  disease  has  not  been  dis- 
covered ;  but  the  existence  of  some  ex- 
citing cause  may  be  predicated  as  invari- 
able. Spasm  is  allayed,  whatever  the 
cause  may  be,  by  general  and  local  ano- 
dynes, anaesthetics,  and  antispasmodics, 
as  described  under  the  head  of  treatment 
for  cystitis,  prostatitis,  and  stricture,  with 
which  conditions  it  is  liable  to  coexist. 

Perverted  sensibility  of  the  neck  of  the 
bladder,  or  neuralgia. — There  are  a  few 
cases  of  severe  urinary  symptoms  met 
with  in  which  neither  researches  during 
life  nor  inspection  after  death  have  re- 
vealed the  nature  of  the  affection.  It  is 
important  to  remark  that  the  number  of 
instances  admitted  to  this  category  in 
practice,  diminishes  in  direct  proportion 
to  the  degree  of  skill  in  diagnosis  which 
is  brought  to  bear  on  obscure  cases. 
Usually  the  patient  complains  of  symp- 
toms greatly  resembling  those  of  stone, 
but  repeated  soundings  fail  to  detect  a 
stone,  or  any  other  deviation  from  the 
normal  state  of  the  organs.  The  urine  is 
health}^  or  at  most  onby  occasionally  con- 
tains traces  of  undue  action  of  the  mucous 
membrane.  Errors  in  diet  sometimes  ag- 
gravate the  symptoms,  sometimes  have 
no  effect.  Change  of  air  and  scene  often 
produce  an  improvement,  which  unhap- 
pily is  only  temporary.  By  careful  in- 
vestigation, a  deranged  state  of  the  liver, 
early  stages  of  renal  disease,  the  presence 
of  hemorrhoids,  commencing  cerebral 
changes  late  in  life,  or  miasmata,  may  be 
found  to  account  for  some  cases  ;  but 
nevertheless  a  few  remain  apparently 
inexplicable.  Such  have  been  regarded, 
for  want  of  a  better  or  more  certain 
knowledge,  as  examples  of  neuralgia  of 
the  neck  of  the  bladder.  The  treatment 
ordinarily  directed  to  improvement  of  the 
general  health,  and  against  periodicity  of 
attack,  if  such  be  present,  is  generally 
indicated  in  such  cases.  Palliation  of 
severe  pain  is  to  be  obtained  by  the  usual 
remedies. 

Incontinence  of  urine. — An  involuntary 
flow  of  urine  from  the  bladder  may  occur 
under  two  widely  different  conditions : 
the  first,  during  sleep  only,  in  young  sub- 
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jects,  the  bladder  emptying  itself  when 
the  control  of  the  will  is  suspended  ;  the 
second  occurs  in  adult  subjects  of  all  ages, 
when  the  bladder  is  already  over-distended 
with  urine,  a  certain  quantity,  which 
usually  bears  a  very  small  proportion  to 
the  quantity  retained,  running  off  either 
during  sleeping  or  waking.  The  follow- 
ing rule  almost  invariably  holds  good  :  in 
juvenile  incontinence  there  is  no  retention 
of  urine  ;  in  adult  incontinence  it  is  pre- 
sent to  a  serious  extent.  There  is  no 
principle  more  important  to  remember  in 
the  treatment  of  diseases  of  the  urinary 
organs  than  this,  viz.,  that  an  involuntary 
flow  of  urine  in  the  adult  indicates  a  dis- 
tended, not  an  empty  bladder. 

1.  Incontinence  in  childhood  and  youth. — 
This  is  a  common  and  sometimes  a  very 
troublesome  infirmity,  affecting  patients 
generally  under  the  age  of  puberty,  al- 
though occasionally  it  continues  during 
some  years  after  that  period.  The  single 
symptom  is  that,  in  the  middle  of  the 
night  or  towards  early  morning,  the  child 
wets  the  bed  without  awaking,  and  the 
act  may  be  repeated  once  or  a  great  num- 
ber of  times  before  rising.  Sometimes 
this  occurs  every  night  ;  sometimes  there 
is  an  interval  of  one  night,  rarely  of  more. 
The  patients  so  affected  do  not  appear  to 
belong  to  any  particular  temperament, 
nor  to  be  necessarily  weak  and  cachectic. 
In  some  the  failing  is  simply  a  habit  re- 
sulting from  want  of  management,  such 
as  neglecting  to  take  up  young  children 
once  during  the  long  period  which  is  neces- 
sary to  them  as  a  night's  rest.  In  such 
cases  careful  attention  to  habits  and  diet 
may  arrest  the  infirmity.  In  many  cases, 
however,  no  ordinary  management  suc- 
ceeds, and  medical  aid  is  sought. 

Innumerable  remedies  have  been  given, 
and  with  a  very  unequal  success.  Small 
doses  of  cantharides  and  of  strychnia, 
either  with  or  without  iron,  are  sometimes 
employed.  Tincture  of  iron  alone,  or  the 
vinum  ferri,  has  sometimes  proved  suc- 
cessful. Blisters  to  the  sacrum  has  been 
a  favorite  remedy ;  also  cold  douches  to 
the  spine,  and  general  tonic  treatment  in 
most  cases.  In  my  own  experience  noth- 
ing has  afforded  such  good  results  as  bella- 
donna. I  have  employed  it  in  the  form 
of  extract,  commencing,  according  to  the 
age  of  the  patient,  with  the  sixteenth  to 
the  eighth  of  a  grain  twice  a  day,  and  in- 
creasing the  dose  if  required  as  far  as  it 
can  be  safely  borne.  It  is  necessary  to 
add,  that  disappointment  has  arisen  in 
the  use  of  this  remedy  from  the  impurity 
of  the  drug  ;  it  is  absolutely  necessary  to 
employ  a  pure  extract.  After  failure  with 
a  preparation  from  one  source,  I  have 
quickly  succeeded  with  one  obtained  from 
another. 


In  cases  of  extreme  obstinacy,  I  have 
succeeded  by  applying  a  solution  of  nitrate 
of  silver,  ten  grains  to  the  ounce,  to  the 
prostatic  portions  of  the  urethra  and 
neck  of  the  bladder.  This  remedy  is  also 
easily  applicable  to  the  posterior  part  of 
the  urethra  in  the  female. 

In  no  cases  is  it  desirable  to  employ 
mechanical  pressure  to  prevent  micturi- 
tion. Either  by  some  of  the  agents  al- 
ready named,  or  by  the  improvement  of 
the  health,  in  which  may  be  included  the 
removal  of  worms,  and  other  sources  of 
intestinal  irritation  always  to  be  looked 
for  in  obstinate  cases,  success  may  gener- 
ally be  attained  sooner  or  later,  although 
perseverance  is  occasionally  necessary  for 
a  long  period  of  time. 

2.  Incontinence  in  the  adult,  as  has  been 
before  shown,  indicates,  in  the  vast  ma- 
jority of  cases,  a  bladder  distended  by  re- 
tained urine  ;  the  cause  of  which  may  be 
stricture,  enlarged  prostate,  cystitis,  stone, 
atony  from  over-distension,  or  true  paraly- 
sis. Very  rarely  does  it  happen  in  the 
male  that  the  urine  runs  oft"  from  the 
bladder  as  fast  as  it  arrives  there  from 
the  kidneys.  Hence  it  is  a  cardinal  prin- 
ciple in  practice,  that  whenever  urine 
runs  off  incontinently,  a  catheter  should 
be  passed  to  ascertain  the  amount  of  re- 
tention present,  and  to  relieve  it.  In  the 
female,  true  incontinence  is  more  fre- 
quent, and  is  generally  caused  by  a  trau- 
matic injury  to  the  short  urethra,  which 
has  impaired  or  destroyed  the  sphincter's 
action,  such  as  sloughing  from  pressure 
in  labor,  or  from  the  use  of  instruments 
to  remove  the  child,  from  over-distension 
of  the  urethra  in  removing  calculus,  etc. 

In  regard  to  the  treatment  of  inconti- 
nence,it  is  unnecessary  to  recapitulate  that 
which  is  appropriate  to  the  various  condi- 
tions above  mentioned  as  causes  of  an  un- 
natural flow  of  urine  from  the  bladder, 
since  they  have  been  considered  under 
their  various  headings.  When  that  rare 
affection  in  the  male  adult,  true  inconti- 
nence, maintaining  the  bladder  in  a  con- 
stantly empty  state,  is  really  present,  the 
cause  will  be  sought  either  in  some  per- 
verted action  of  the  nervous  centres,  or 
in  a  certain  rare  form  of  prostatic  en- 
largement in  which  the  phenomenon  in 
question  does  occur.  Supposing  that 
there  is  no  local  organic  disease  to  be 
found  in  the  urinary  organs,  the  nervous 
centres  alone  can  be  held  responsible  for 
the  symptom  ;  a  strict  investigation  of  the 
cerebro-spinal  system  must  be  instituted, 
and  some  other  sign  of  lesion  of  that  sys- 
tem will  probably  be  discovered,  in  which 
case  the  treatment  must  consist  in  that 
which  the  general  affection  indicates,  to- 
gether with  the  employment  of  some  local 
appliances  suited  to  protect  the  patient 
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from  the  disagreeable  results  of  his  in- 
firmity, such  as  a  well-adapted  urinal. 
"Where  incoutinence  results,  as  occasion- 
ally happens,  from  mere  functional  de- 
rangement, caused  b}7  debility  from  ex- 
cesses, the  cure  will  be  efl'ected  by  any 
means  of  a  tonic  character  which  can  re- 
store normal  tone  to  the  spinal  system. 
For  this  object  the  preparations  of  steel 
and  zinc,  of  strychnia,  together  with  qui- 
nine and  other  vegetable  bitters,  are  of 
value.  Nutritious  diet,  cold  sea-bathing, 
and  abstinence  from  the  causes  of  debility 
previously  acting,  form  also  a  part  of  the 
treatment  for  these  cases.  The  local 
alteration  of  structure,  which  does  occa- 
sionally give  rise  to  the  incontinence  just 
described,  is  a  form  of  enlargement  of  the 
prostate,  in  which  the  posterior  portion, 
commonly  called  "third  lobe,"  is  much 
hypertrophied,  and  projects  forward  in 
the  manner  of  a  wedge  between  the  two 
lateral  lobes,  so  as  to  open  out  the  neck 
of  the  bladder  and  render  it  constantly 
patent ;  instead  of  projecting  backwards 
into  the  cavity,  as  almost  invariably  hap- 
pens, and  forming  a  species  of  valve 
which  prevents  the  outward  flow  of  urine. 
The  former  condition  permits  the  bladder 
to  remain  constantly  empty,  and  the  or- 
gan becomes  small  in  capacity.  The  lat- 
ter maintains  it  constantly  filled  with 
stagnant  urine,  unless  the  catheter  be 
employed  to  remove  it,  and  produces  a 
dilated  and  capacious  bladder.  The 
treatment  of  the  former  condition  consists 
mainly  in  providing  a  urinal ;  nothing  in 
that  stage  can  be  done  to  modify  the  form 
or  condition  of  the  enlarged  prostate,  be- 
yond that  which  is  effected  in  preserving 
as  good  a  state  of  the  general  health  as 
circumstances  admit. 

Habitual  engorgement  of  bladder,  and 
overflow  of  urine. — These  terms  more  cor- 
rectly describe  the  conditions  met  with 
in  the  majority  of  cases  in  which  urine 
passes  involuntarily  than  that  of  "paral- 
ysis," so  commonly  used,  and  already  re- 
ferred to  at  length.  Urethral  obstruction 
from  enlarged  prostate,  or  stricture,  hav- 
ing existed  for  a  certain  period  of  time, 
the  bladder  becomes  unable  to  contract 
with  sufficient  force  or  continuance  to 
overcome  the  obstacle  and  empty  itself; 
so  that  a  certain  portion  of  the  urine  al- 
ways remains  after  every  act  of  mictu- 
rition. This  failure  of  the  bladder  to  con- 
tract full}-,  when  once  established,  becomes 
gradually  more  marked  ;  the  remaining 
quantity  of  urine  becomes  larger ;  the  vis- 
cus  is  habitually  engorged  with  fluid,  its 
coats  are  thinned,  distended,  and  atonied, 
its  neck  is  dilated,  and  as  this  permits  a 
portion  to  run  off  irrespective  of  the  pa- 
tient's will,  brief  temporary  relief  is  afford- 
ed. This  overflow  occurs  first  during  sleep, 
and  subsequently  from  pressure  of  the 


abdominal  muscles  when  any  efforts  in- 
ducing their  contraction  are  made.  Un- 
less this  state  of  things  is  remedied  by 
proper  treatment,  the  result  is,  sooner  or 
later,  chronic  inflammation  of  the  bladder, 
with  a  tendency  to  spread  upwards  to  the 
ureters  and  kidneys. 

The  treatment  of  engorgement  and 
overflow  consists  in  emptying  the  bladder 
from  once  to  three  or  four  times  in  the 
twenty -four  hours,  according  to  the  ne- 
cessities of  the  case,  and  in  using  those 
remedies  which  the  amount  of  chronic 
cystitis,  almost  always  present  to  some 
extent,  indicates  to  be  necessary  (see 
Chronic  Cystitis,  p.  758). 

Retention  of  urine  (see  Stricture). 


THE  PROSTATE. 

Malformations. — There  are  no  special 
malformations  to  be  noted  here,  except 
such  as  are  involved  in  the  condition 
called  "extroversion  of  the  bladder," 
which  see  (p.  754). 

Injuries  (see  vol.  i.  p.  830). 

Inflammation  of  the  prostate  \  acute, 
(prostatitis),  j  chronic. 

Abscess  of  the  prostate. 
"  periprostatic. 

Hypertrophy  and  simple  tumors. 

Atrophy. 

Malignant  disease. 

Tubercle. 

Cysts. 

Acute  inflammation  of  the  prostate. — This 
affection  rarely  exists  alone,  but  is  gen- 
erally associated  with  inflammation  either 
of  the  urethra  or  of  the  bladder.  It  may 
be  secondary  to  cystitis,  and  often  is  so ; 
but  it  more  frequently  owes  its  origin  to 
gonorrheal  inflammation,  which  has  ex- 
tended unchecked  to  the  prostate,  and  it 
may  be  to  the  bladder  also.  Sometimes, 
however,  it  happens  apparently  as  a 
purely  idiopathic  occurrence,  and  not  by 
extension  through  continuity  of  tissue. 
This  idiopathic  inflammation,  excepting 
the  cases  produced  by  violence,  as  by  in- 
struments, etc.,  is  probably  extremely 
rare. 

Causes. — These  are  :  the  pre-existence 
of  acute  inflammation  of  the  urethra  from 
any  cause,  but  especially  the  gonorrhceal ; 
stricture  of  the  urethra  in  an  aggravated 
form,  giving  rise  to  inflammation  of  all 
the  parts  posterior  to  it ;  the  application 
to  the  prostate  of  strong  injections,  cau- 
terization, the  passing  of  sounds,  and 
mechanical  violence  of  various  kinds  ;  in- 
flammation of  the  bladder,  and  calculi. 
Cold  and  damp  to  the  perineum  will  give 
rise  to  it,  perhaps  most  frequently  in 
gouty  and  rheumatic  subjects.  Alcoholic 
drinks  may  induce  prostatic  inflamma- 
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tion,  urethritis  already  existing,  but  only 
on  this  condition.  Inordinate  sexual  ex- 
citement, under  the  last-named  circum- 
stances, is  also  an  undoubted  cause. 

Symptoms. — At  first,  a  sensation  of 
weight  and  fulness  about  the  rectum  and 
perineum  is  experienced,  with  some  pain 
and  uneasiness  at  the  neck  of  the  bladder. 
The  patient  wants  to  pass  water  more 
frequently,  and  does  so  with  much  pain, 
especially  at  the  close  of  the  act.  These 
symptoms  increase ;  the  pain  becomes 
severe,  shooting  and  throbbing,  and  al- 
most continuous  ;  a  sense  of  great  tension 
is  experienced,  and  the  anus  and  perineum 
are  tender  when  pressed.  Pain  in  the 
back  and  loins,  and  often  in  the  thighs,  is 
complained  of.  Movements  of  the  body 
become  painful,  as  does  also  the  sitting 
position.  The  act  of  relieving  the  bowels 
at  stool  produces  considerable  distress  ; 
and  a  finger  introduced  into  the  rectum 
encounters  opposition  ;  the  anterior  wall 
of  the  bowel  is  prominent,  hard,  and  hot, 
and  the  outline  of  the  prostate  may  be 
traced,  much  larger  than  in  the  natural 
state.  An  attack  of  piles  may  be  induced, 
the  close  contiguity  of  the  hemorrhoidal 
and  prostatic  veins  favoring  this  result. 
Should  a  catheter  be  passed,  the  patient 
complains  of  excessive  pain  when  the  in- 
strument reaches  the  prostatic  part  of  the 
urethra.  At  a  later  stage,  if  suppuration 
has  taken  place,  the  rectal  swelling  be- 
comes softer.  Micturition  is  often  diffi- 
cult, and  may  even  be  impossible,  total 
retention  occurring  from  the  obstruction 
produced  by  the  swollen  prostate.  Gene- 
ral fever  accompanies  these  symptoms, 
commencing  with  rigors,  and  manifesting 
itself  by  all  the  usual  signs  during  the 
acute  stage  of  the  disease.  Pus  usually 
appears  in  the  urine  after  a  few  days,  and 
if  there  has  been  abscess,  a  large  quantity 
usually  escapes  suddenly  by  the  urethra, 
with  great  relief  to  the  patient. 

Treatment. — In  general  cases  antiphlo- 
gistic regimen  and  diet  should  be  ob- 
served. There  is  seldom  reason  to  bleed 
from  the  arm,  none  to  give  mercury,  ex- 
cept as  a  purge  ;  but  a  little  antimony 
and  full  doses  of  alkali  should  be  taken, 
such  as  the  bicarbonate  or  acetate  of 
potash.  The  bowels  should  be  freely 
opened  at  the  outset,  and  a  gentle  action 
upon  them  maintained  afterwards.  Local 
bleeding  usually  gives  more  relief  at  the 
outset  than  anything  else.  From  ten  to 
twenty  leeches  should  be  applied  to  the 
perineum  and  around  the  anus  :  or  a  cup- 
ping to  six  or  eight  ounces  may  be  per- 
formed. Then  a  hot  hip-bath  should  be 
taken,  followed  by  a  large  poultice  on  the 
perineum,  and  the  patient  be  wrapt  up 
warmly  in  bed.  The  hip-bath  may  be 
repeated  with  advantage  in  the  course  of 
the  treatment,  but  should  not  be  used  for 


more  than  ten  minutes  at  a  time,  as  a  rule, 
if  retention  of  urine  occurs,  and  does  not 
give  way  at  once  to  hot  fomentations  and 
a  full  dose  of  opium,  a  medium-sized  gum 
elastic  catheter  should  be  passed,  and  the 
bladder  relieved.  The  instrument  may 
generally  be  withdrawn  at  once,  and  is  to 
be  used  again  if  necessary  (see  Retention 
of  Urine). 

In  the  course  of  a  few  days  the  severe 
symptoms  generally  subside,  often,  how- 
ever, not  without  tbe  occurrence  of  occa- 
sional relapses.  These  are  mostly  attri- 
butable to  some  indulgence  on  the  part  of 
the  patient,  either  in  the  use  of  stimu- 
lants, exercise,  or  erotic  excitement. 
When  convalescence  is  established,  the 
prostate  still  remains  much  enlarged  and 
hard,  and  the  stream  of  urine  is  not  pro- 
pelled with  the  natural  amount  of  force. 

Chronic  inflammation. — In  this  condition 
the  prostate  is  sometimes  enlarged,  but 
not  invariably  ;  when  occurring  as  a  se- 
quel to  the  acute  attack,  perhaps  it  al- 
ways is  so.  The  symptoms  are  :  dimin- 
ished force  in  propelling  the  urine;  usually 
also  some  gleety  discharge ;  the  urine  is 
cloudy,  and  deposits  more  or  less  pus  on 
standing,  and  after  passing  it,  a  drop  or 
two  of  blood  may  follow.  There  are 
weight  and  dull  pain  iu  the  perineum  and 
about  the  anus ;  pain  also  in  passing 
water  and  in  sexual  intercourse ;  and 
sometimes,  but  not  as  a  rule,  frequent  and 
debilitating  nocturnal  emissions.  The 
bladder  is  irritable,  and  all  the  symptoms 
are  generally  aggravated  by  much  exer- 
cise and  by  errors  in  diet. 

Treatment. — One  of  the  best  means  is 
counter-irritation  of  the  perineum  by  ni- 
trate of  silver  or  acetum  lyttre,  maintained 
for  some  weeks,  and  the  surface  dressed 
with  simple  ointment.  Tonics  and  good 
diet,  with  attention  to  the  digestive  or- 
gans, are  almost  always  indicated  ;  these 
latter  being  in  fair  condition,  iron  is 
mostly  beneficial ;  and  as  the  bowels 
should  in  these  cases  not  be  constipated, 
the  iron  should  be  combined,  when  neces- 
sary, with  some  mild  laxative.  "When 
nocturnal  emissions  are  frequent,  and  es- 
pecially if  they  occur  without  any  con- 
sciousness whatever  on  the  part  of  the 
patient,  the  application  of  a  solution  of 
nitrate  of  silver,  from  ten  to  thirty  grains 
to  the  ounce,  to  the  prostatic  part  of  the 
urethra,  is  one  of  the  best  means  of  treat- 
ment. To  be  successful,  an  efficient  in- 
strument is  absolutely  necessary,  as  well 
as  care  in  injecting  the  fluid  at  the  right 
spot :  three  or  four  applications  may  be 
requisite.  Let  it  be  remarked,  that  we 
are  by  no  means  to  infer  the  existence  of 
chronic  prostatitis  because  the  patient  is 
subject  to  frequent  seminal  emissions. 
These  occur  frequently  from  altogether 
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different  causes,  which,  as  they  have  no 
necessary  connection  with  diseases  of  the 
prostate,  need  not  be  further  considered 
here. 

When  enlargement  only  remains  after 
acute  inflammation,  the  iodide  and  bro- 
mide of  potassium  should  be  given  for  a 
considerable  period  of  time.  Conjoined 
with  or  following  this  treatment,  a  course 
of  tonics,  steel  and  quinine,  with  sea- 
bathing and  generous  diet,  often  effects  a 
great  improvement  and  completes  the 
cure. 

Abscess  of  prostate. — Acute  inflamma- 
tion, when  neglected,  or  occurring  in  a 
naturally  weak  or  delicate  constitution, 
may  result  in  suppuration  of  the  or- 
gan. This  occurrence  may  be  suspected 
when  after  the  first  week  or  two  the  acute 
symptoms  do  not  subside,  when  the  pain 
and  difficulty  of  micturition  and  defeca- 
tion increase,  if  rigors  occur,  and  the  pa- 
tient is  very  restless  and  feverish,  com- 
plaining of  tension  and  pulsation  in  the 
perineum  or  neck  of  the  bladder.  Fluc- 
tuation may  be  felt  per  rectum ;  or  pres- 
sure in  the  perineum  may  reveal  tender- 
ness and  fulness  there.  The  natural 
course  of  abscess  in  the  substance  of  the 
prostate  is  generally  evacuation  by  the  | 
urethra.  Occasionally  it  issues  by  the 
rectum,  and  this  is  perhaps  as  favorable, 
generally  speaking,  as  through  the  ure- 
thra. It  may  be  followed  by  a  trouble- 
some urethro-rectal  fistula ;  but  this  is 
rare.  Generally  the  opening  of  the  pros- 
tatic abscess  into  the  urethra  soon  closes ; 
but  if  this  does  not  take  place,  the  cavity 
may  long  remain  open,  and  become  a  re- 
ceptacle for  urine,  giving  rise  to  fresh  ab- 
scesses in  the  vicinity. 

In  treating  a  case  presenting  the  symp- 
toms described,  we  should  watch  for  any 
evidence  which  may  exist  of  matter  form- 
ing in  the  perineum  ;  and  if  so,  an  inci- 
sion should  be  at  once  made  boldly  in  the 
median  line,  so  as  to  evacuate  it.  If  suc- 
cessful, the  patient  will  be  greatly  bene- 
fited ;  but  if  no  pus  is  encountered,  no 
harm  results,  but  the  relief  of  pain  and 
of  tension  is  probably  effected.  Occasion- 
ally puncture  of  the  abscess  has  been  ac- 
complished in  the  rectum,  when  fluctua- 
tion has  been  distinctly  felt  there. 

The  discharge  of  matter  from  an  acute 
abscess  of  the  prostate  is  sometimes  fol- 
lowed by  long-continued  suppuration. 
Chronic  abscess  may  arise  here  sponta- 
neously, though  not  very  frequently ; 
generally  resulting  from  confirmed  or  neg- 
lected stricture  of  the  urethra.  When 
this  has  occurred,  and  the  matter  has 
been  discharged  into  the  urethra,  it  some- 
times happens  that  the  cavity  enlarges, 
urine  makes  its  wTay  into  it,  fresh  irrita- 
tion is  maintained,  and  much  of  the  pros- 


tate is  destroyed  ;  its  capsule  becoming 
little  more  than  the  sac  of  a  pus-secreting 
cavity.  Sometimes  the  abscess  is  lim- 
ited to  one  side  or  lobe  only,  and  some- 
times the  collections  are  two  or  three  in 
number ;  generally  speaking,  however, 
the  result  found  after  death  is  that  de- 
scribed. This  condition  is  always  one  of 
serious  import,  and  its  existence  is  often 
not  suspected  during  life.  There  are 
present  the  symptoms  of  chronic  cystitis, 
emaciation,  often  hectic ;  and  a  highly 
tonic  and  soothing  regimen  is  usually  in- 
dicated. Injections  of  nitrate  of  silver, 
of  half  or  one  grain  to  the  ounce,  are 
sometimes  useful ;  but  no  local  interfer- 
ence is  desirable  which  gives  much  pain, 
or  even  temporarily  aggravates  the  symp- 
toms. 

Abscesses  supposed  to  be  prostatic  have 
not  unfrequently  turned  out  to  be  situ- 
ated external  to  the  prostate,  and  not 
within  the  envelope  of  the  organ.  Such 
are  termed  periprostatic.  They  arise 
much  in  the  same  manner  as  prostatic  ab- 
scesses, but  are  of  less  serious  import  than 
those  situated  within  the  capsule  of  the 
prostate  itself.  The  treatment  requires 
early  incision,  and  does  not  differ  in  other 
particulars  from  that  already  described 
for  prostatic  abscess,  properly  so  called. 

The  organic  enlargement  of  the  prostate 
of  advanced  age  (hypertrophy).  This  com- 
mon affection  very  seldom  occurs  before 
sixty  years  of  age  ;  I  have  never  seen  or 
heard  of  a  true  example  of  it  before  the 
age  of  fifty-four  years.  Chronic  inflam- 
matory enlargements  may  occur  at  anj"  age 
after  puberty  ;  but  the  disease  now  under 
consideration  is  wholly  distinct,  both  in 
nature  and  by  causal  relations,  from  such 
or  any  other  inflammatory  state.  It  has 
been  said  to  be  the  common  inheri- 
tance of  old  age,  but  it  is,  on  the  con- 
trary, a  complaint  which  a  very  large  ma- 
jority of  elderly  men  escape.  With  the 
view  of  ascertaining  the  relative  fre- 
quency of  its  occurrence,  so  far  as  such  a 
number  of  observations  can  be  regarded 
as  indicating  it,  I  dissected  out  with  great 
care  the  prostate  in  forty-three  elderly 
individuals,  the  results  of  which  inquiry 
are  presented  in  the  following  summary  : 
Appreciable  enlargement  existed  at  the 
rate  of  32  per  cent.  ;  notable  enlarge- 
ment, causing  symptoms  during  life,  at 
the  rate  of  12  per  cent.  The  oldest  in- 
dividuals of  the  series  were  among  the 
unaffected  ;  including  1  at  ninety,  1  at 
eighty-five,  and  2  at  seventy -nine  years. 
Subsequent  more  extended  researches  by 
Dr.  Messer  and  myself  have  but  confirmed 
these  results. 

The  enlargement  consists  mainly  of  an 
over-development  of  certain  tissues  which 
enter  into  the  normal  structure  of  the 
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organ  itself.  These  tissues  consist,  first, 
of  unstriped  muscular  liore  and  the  con- 
nective tissue  always  associated  ;  and 
they  form  at  least  three-fourths  of  the 
prostatic  body :  secondly,  interspersed 
among  this  structure  are  numerous 
branching  glandular  tubes  and  crypts 
with  their  accompanying  ducts. 

Enlargement,  or  hypertrophy  as  it  is 
commonly  termed,  may  be  determined  by 
an  abnormal  production  of  the  first- 
named  elements  alone,  or  with  some  of 
the  glandular  tissue  interspersed ;  and 
this  latter  may  be  fully  or  imperfectly  de- 
veloped. Tiie  two  lateral  lobes  of  the 
prostate  may  in  this  manner  be  increased 
to  four  or  six  times  their  natural  weight 
and  bulk  ;  or  an  outgrowth  may  take 
place  from  the  central  part  of  the  organ, 
in  a  backward  direction,  towards  the  cav- 
ity of  the  bladder,  as  a  more  or  less 
rounded  or  pyriform  tumor  of  prostatic 
tissue,  and  constituting  what  is  frecpaent- 
ly,  but  not  very  correctly,  called  the  en- 
larged ".third  "lobe  ;".  and  this  form  is 
one  of  those  most  commonly  met  with. 
Generally,  however,  every  part  of  the 
organ  partakes  more  or  less  in  the  en- 
largement. 

Fiff.  436. 


An  example  of  greatly  enlarged  prostate,  the  in- 
crease in  size  being  mainly  due  to  the  fibrous  tumors 
described  ;  opposite  a,  b,  and  c. 

Again,  while  the  tissues  thus  described 
may  be  generally  over-developed  through- 
out the  entire  prostate,  it  is  very  com- 
mon to  find  independent,  or  almost  inde- 
pendent, and  isolated  tumors  of  the  same 
material  embedded  within  the  prostatic 
structure  proper.  On  making  a  section 
with  a  sharp  knife  of  a  prostate  so  affect- 
ed, these  small  rounded  bodies  are  easily 


divided,  and  the  portions  may  be  re- 
moved by  the  finger-nail.  They  are  usu- 
ally made  up  of  very  compact  tissue  lil  e 
that  of  the  prostate  itself,  but  generally 
with  less  of  the  glandular  element,  and 
that,  almost  always,  presenting  a,  defect- 
ive development.  .Sometimes  liny  are 
completely  isolated  by  a  limiting  fibrous 
cyst.  The  presence  of  these  small  tu- 
mors is  extremely  common  in  the  enlarged 
prostate,  as  well  as  in  the  healthy  organ 
in  advanced  life,  and  they  seem  to  bear  a 
relation  to  the  containing  organ  some- 
what similar  to  that  which  the  uterine 
fibrous  tumors  bear  to  the  uterus.  In 
both  cases  they  are  composed  mainly  of 
unstriped  muscular  tissue,  and  exhibit 
other  points  of  analogy  in  their  nature 
and  history. 

The  most  important  result  of  enlarge- 
ment is  obstruction  to  the  Mow  of  mine. 
Its  first  effect  on  the  prostatic  urethra  is 
increase,  sometimes  considerable,  of  its 
antero-posterior  diameter ;  there  is  also 
diminution  of  its  lateral  or  transverse 
diameter,  the  canal  becoming  a  narrow 
passage,  instead  of  one  which,  when  dis- 
tended, is  of  about  equal  diameter  in 
every  direction.  The  length  of  the  pros- 
tatic urethra  is  also  materially  increased, 
and  it  is  often  tortuous  also.  In  some 
preparations  which  I  have  examined,  the 
urethra  has  measured  four  inches  from 
the  orifice  of  the  bladder  to  the  mem- 
branous portion,  instead  of  one  inch  and 
a  half,  which  is  the  normal  length. 

The  natural  direction  also  deviates : 
where  there  is  enlargement  of  the  rrledian 
portion  or  "  third  lobe"  the  urethra  sud- 
denly rises,  producing  an  angular  curva- 
ture in  the  place  of  a  nearly  straight  line  ; 
so  that  a  complete  step  has  sometimes  to 
be  surmounted  at  the  neck  of  the  bladder 
before  an  instrument  will  enter  the 
cavity.  When,  with  this  development  of 
the  median  portion,  there  is  much  en- 
largement of  either  lateral  lobe,  the  late- 
ral direction  of  the  canal  is  also  changed. 
Thus  if  the  right  lobe  predominates, 
there  will  be  a  lateral  curve  of  the  urethra, 
the  convexity  of  which  is  presented  to  the 
left,  and  vice  versd. 

The  next  deviations  are  those  in  the 
form  of  the  internal  meatus,  or  vesico- 
urethral orifice.  When  the  median  por- 
tion predominates,  this  orifice  has  a 
crescentic  form,  the  convexity  of  which  is 
directed  upwards.  When  the  right  lobe 
considerably  exceeds  in  size  the  left,  the 
crescent  has  its  convexity  to  the  left  side  ; 
and  so  on.  In  some  preparations,  where 
two  or  more  irregularly-enlarged  lobes  are 
combined,  the  orifice  is  much  distorted, 
presenting  a  tortuous  outline.  Sometimes 
it  is  overlapped  by  an  outgrowth  from 
the  median  portion  in  the  form  of  a  valve. 
In  this  case,  which  is  not  common,  the 
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valvular  portion  appears  to  be  forced 
against  the  neck  of'  the  bladder  by  the 
effort  of  micturition,  and  the  obstruction 
rendered  still  more  complete. 


437. 


Bladder,  symphysis  pubis,  and  enormously  en- 
larged prostate  ;  a  portion  is  removed  from  the  left 
wall  of  the  bladder,  to  show  the  vertical  ascent  of  the 
urethra  as  it  enters  the  bladder. 

The  size  and  weight  attained  by  hypcr- 
trophied  prostates  are  sometimes  remark- 
able,    A  prostate  measuring  two  inches 


Hypertrophy  of  the  prostate  affecting  equally  the 
lateral  lobes  and  median  portion  ;  a  typical  example 
of  the  usual  condition  in  a  moderately  advanced  case. 

in  a  transverse  direction,  and  one  inch  in 
thickness  from  before  backwards,  or  which 


weighs  an  ounce,  must  be  considered 
hypertrophied.  On  the  other  hand,  a 
transverse  measurement  of  three  inches 
is  not  uncommon.  1  have  seen  one  ex- 
ceeding four  inches  and  a  quarter  ;  but 
such  a  degree  of  enlargement  is  extremely 
rare.  The  weight  has  been  known  to 
reach  twelve  ounces.  In  malignant  dis- 
ease even  these  limits  are  exceeded. 

The  consistence  of  the  organ  varies, 
being  sometimes  firmer  and  harder  in 
texture,  at  others  a  little  looser  and  softer 
than  in  the  natural  condition.  It  usually 
presents  the  former  character  when 
numerous  fibrous  tumors  are  embedded 
in  its  substance. 

Symptoms.—  In  the  earliest  stage  of 
chronic  enlargement  of  the  prostate  there 
is  nothing  to  attract  the  attention  of  the 
patient,  as  it  is  probable  that  a  consider- 
able period  is  passed  between  the  actual 
commencement  of  enlargement  and  the 
occurrence  of  any  marked  symptom.  One 
of  the  earliest  signs  generally  observable 
is  diminution  in  the  force  with  which 
the  urine  is  ejected,  and  the  lapse  of  time 
which  occurs  before  a  stream  is  estab- 
lished. The  size  of  this  is  not  neces- 
sarily much  smaller  than  it  was  in  health, 
but  it  cannot  be  projected  so  far  by  the 
ordinary  amount  of  effort.  The  desire  to 
pass  water  becomes  more  frequent  than 
natural,  and  the  relief  afforded  by  the  act 
of  micturition  isle ss complete.  On  rising 
in  the  morning,  when  the  bladder  has  be- 
come distended  during  sleep,  the  want 
occurs  again  in  a  few  minutes,  especially 
after  the  first  effort ;  and  in  course  of 
time  sleep  is  much  disturbed  by  calls  to 
pass  water.  A  sense  of  weight,  fulness, 
and  uneasiness  about  the  perineum  and 
rectum  is  felt,  which  the  patient  soon 
refers  to  the  neck  of  the  bladder.  As  the 
expulsive  efforts  to  pass  water  become 
more  frequent,  irritation  of  the  rectum 
increases,  the  contents  of  the  bowel  are 
more  frequently  passed,  from  inability  on 
the  part  of  the  patient  to  prevent  the  act 
of  defecation  accompanying  that  of  mic- 
turition;  and  tenesmus,  protrusion  of  the 
mucous  membrane  or  prolapsus,  and 
hemorrhoidal  swellings,  are  apt  to  result. 
Much  stress  lias  been  laid  by  some  writers, 
following  J.  L.  Petit,  on  the  appearance 
of  flattened  stools  as  an  indication  of 
enlarged  prostate,  but  certainly  without 
sufficient  grounds.  In  some  cases  the 
motions  may  be  passed  in  the  form  de- 
srrihed  ;  but  this  is  caused  by  the  action 
of  the  sphincter  ani,  and  not  by  the  pros- 
tate. If  the  complaint  advances  un- 
checked, the  symptoms  of  chronic  cystitis 
appear,  and  pains  also  sometimes  in  the 
penis  and  testicles.  Occasionally,  some 
muco-purulent  discharge  from  the  urethra 
is  observed ;  this  varies  with  circum- 
stances, sometimes   appearing  after    ex- 
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posure  to  cold  or  damp,  or  with  an  attack 
of  retention ;  while  it  may  happen  also 
that  the  irritation  involves  the  testicles, 
which  become  tender  and  swollen.  Vas- 
cular excitement  of  the  penis,  producing 
frequent  erections,  is  also  al  times  a  con- 
comitant symptom.  As  the  complaint 
makes  progress,  relief  to  the  bladder  in 
micturition  becomes  less  complete,  since 
the  enlargement  gradually  closes  the  neck 
or  urethro-vesica!  outlet,  and  the  bladder 
is  never  emptied,  a  certain  portion  of  its 
contents  only  being  expelled  at  each  act 
of  micturition.  These  difficulties,  if  un- 
relieved, inevitably  increase  :  the  capacity 
of  the  bladder  yielding  to  the  constantly- 
augmenting  pressure  upon  it.  Hence  in 
time  the  organ  remains  habitually  filled, 
and  the  surplus  only  flows  off  at  each  act 
of  micturition.  At  night,  when  volun- 
tary control  is  suspended  by  sleep,  urine 
drains  away,  to  the  great  discomfort  of 
the  patient.  This  condition  is  generally 
described  as  "incontinence,"  buta  better 
term  is  "overflow,"  as  aptly  indicating  a 
condition  in  which  the  bladder  retains  too 
much.  A  sign  which  should  be  looked  for 
in  such  cases  is  the  existence  of  dulness 
on  percussion  above  the  pubes,  and  the 
degree,  if  present,  to  which  it  extends  ;  it 
is  sometimes  found  as  high  as  the  umbili- 
cus, although  more  frequently  to  the  ex- 
tent of  only  three  or  four  fingers'  breadth 
above  the  pubes. 

As  the  complaint  advances,  the  patient's 
health  deteriorates,  and  he  is  the  subject 
of  frequent  febrile  disturbances  ;  while 
slight  irregularities,  or  exposure  to  ad- 
verse circumstances,  produce  extreme  dis- 
tress from  the  severity  of  the  symptoms 
occasioned.  Attacks  of  complete  reten- 
tion are  impending  on  these  occasions, 
and  the  functions  of  the  kidneys  become 
impaired  through  the  long-continued  im- 
pediment to  the  discharge  of  their  secre- 
tion. A  little  hemorrhage  is  not  uncom- 
mon, and  sometimes  relieves  congestion  : 
it  may  occur  after  exposure  to  cold,  sexual 
excitement,  or  other  circumstances  which 
tend  to  produce  a  vascular  determination 
to  the  pelvic  viscera. 

The  characters  presented  by  the  urine 
are  such  as  depend  on  decomposition  of 
some  of  its  constituents  from  abnormal 
retention,  mixed  with  the  products  of 
chronic  inflammation  of  the  bladder. 
More  or  less  of  mucous  deposit  slowly 
falls  to  the  lower  part  of  the  vessel,  and  a 
thin  pellicle  forms  on  the  surface,  which 
is  sometimes  iridescent.  In  later  stages 
the  mucus  increases  in  quantity,  and  ap- 
pears as  the  glairy,  tenacious,  slimy,  adhe- 
sive matter  so  well  known  to  be  associated 
with  chronic  inflammation  of  the  bladder. 
This  sometimes  exhibits  traces  of  phos- 
phatic  matter,  in  masses  of  soft  consist- 
ence and  whitish  color.     AVhen  the  mu- 


cus has  subsided,  there  is  sometimes  de- 
posited upon  it  an  opaque  creamy-looking 
layer  of  pus  mixed  with  crystals  of  the 
triple  phosphate  in  varying  quantity.  In 
any  stage  of  the  complaint,  the  urine  may 
be  darkened  in  color  from  admixture  with 
blood. 

The  chemical  reaction  of  the  secretion 
is  at  first  neutral,  then  alkaline  in  various 
degrees  of  intensity.  The  odor  is  pun- 
gent, ammoniaeal,  often  fetid,  sometimes 
extremely  so.  These  characters  are  in- 
fluenced to  some  extent  by  the  quantity 
passed,  which  often  varies  considerably 
in  the  same  patient  from  day  to  day  ;  the 
measure  being  sometimes  below,  but 
more  generally  much  above,  the  natural 
or  healthy  standard. 

As  a  result  of  long-continued  disorder 
in  the  urinary  apparatus,  and  of  the 
changes  in  the  urine  itself,  which  have 
been  thus  described,  it  is  not  surprising 
that  the  formation  of  calculus  sometimes 
takes  place.  Its  presence  will  be  sus- 
pected if  there  is  much  pain  about  the 
neck  of  the  bladder  at  or  following  the 
act  of  micturition  ;  if  the  pain  at  the  end 
of  the  penis  is  unusually  severe,  and  if 
the  blood  and  pus  are  very  frequently  ob- 
served, and  especially  if  fragments  of  cal- 
culous matter  have  from  time  to  time 
been  passed.  But  the  existence  of  cal- 
culus is  often  wholly  masked  by  the  pros- 
tatic disease,  because  the  conformation 
which  the  neck  of  the  bladder  assumes  in 
this  affection  tends  to  prevent  the  most 
distinctive  symptoms  of  stone  ;  inasmuch 
as  the  foreign  body  is  less  liable  to  be  en- 
gaged in  the  vesical  neck,  but  lies  back 
deeply  behind  the  enlarged  prostate. 

It  not  unfrequeutly  happens  that  symp- 
toms of  enlargement  exist  long  before  the 
real  cause  is  suspected  ;  the  frequency  of 
micturition  suggesting  that  there  is  undue 
freedom  rather  than  obstruction  to  the 
act.  The  real  malady  is  unsuspected, 
and  the  treatment  is  directed  only  to 
those  symptoms  which  have  been  produc- 
tive of  most  discomfort  or  anxiety  to  the 
patient ;  to  some  febrile  condition,  it  may 
be,  resulting  from  the  hidden  cause.  The 
march  of  events,  however,  must  ulti- 
mately throw  suspicion  on  the  state  of 
the  bladder :  a  catheter  is  passed,  and, 
greatly  to  the  astonishment  of  the  patient, 
some  thirty  or  forty  ounces  of  urine,  or 
even  a  much  larger  quantity,  may  be 
drawn  off,  notwithstanding  that  the  act 
of  micturition  has  been  just  performed. 
And  it  occasionally  happens,  during  the 
prevalence  of  such  a  state,  that  some  un- 
accustomed error  in  diet,  or  exposure  to 
cold  and  damp,  suddenly  produces  con- 
gestion of  the  prostate,  and  complete  re- 
tention, and  so  discovers  the  existence  of 
the  affection  for  the  first  time. 

The  last  stasre  of  unrelieved  disease  is 
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indicated  more  by  the  signs  of  a  gradual  ' 
decline  of  the  powers  of  life  than  by  those 
of  advancing  obstruction  ;  although  some-  ' 
times   the  final  symptoms  are  those   of 
rapid  depression,  after  sloughing  or  ulcer-  j 
ation  of  the  bladder,  and  repeated  hemor- 
rhage, or  from   great   discharge   of  pus 
from  its  cavity ;  rarely  there  is  ursemic 
poisoning  from  failure  of  the  eliminating 
function  of  the  kidney. 

Diagnosis. — The  test  which  is  chiefly 
depended  on  by  the  surgeon  is  digital  ex- 
amination by  the  rectum.  For  this  pur- 
pose, the  patient  should  lie  on  his  back 
upon  a  couch,  the  surgeon  standing  on 
the  left-hand  side,  so  that  the  forefinger 
of  his  own  left  hand  may  be  employed  in 
the  rectum,  while  the  right  hand  is  free 
to  use  a  catheter  if  required,  since  by 
concerted  movements  of  that  instrument 
in  the  urethra,  and  of  the  finger  in  the 
rectum,  more  accurate  information  may 
sometimes  be  obtained  than  hy  either  ex- 
ploration conducted  separately.  The  pa- 
tient's knees  being  drawn  up  and  sepa- 
rated a  little  from  each  other,  the  finger 
should  be  made  to  glide  slowly  through 
the  sphincter,  and  when  introduced  as  far 
as  possible,  so  that  two  phalanges  are 
free  to  move  in  the  bowel,  the  limits  of 
the  prostate  may  be  defined. 

If  familiar  with  the  normal  conditions 
of  the  organ,  its  deviations  will  easily  be 
recognized  by  a  methodical  examination. 
We  may  first  observe  its  size  and  form ; 
thus,  respecting  enlargement,  is  it  general 
or  partial?  affecting  one  or  both  lobes?  and 
to  what  extent  ?  It  is  so  prominent  some- 
times that  the  tip  of  the  finger  encounters 
the  swelling  the  moment  it  enters  the  rec- 
tum, and  has  to  be  depressed  very  consid- 
erably before  it  can  be  carried  beneath 
the  tumid  organ.  Instead  of  finding  the 
yielding  coats  of  the  bladder  in  the  mid- 
dle line,  when  the  finger  is  carried  up  to 
its  fullest  extent,  an  increasing  fulness 
and  firmness  may  be  encountered,  due  to 
an  enlargement  or  outgrowth  from  the 
median  portion.  The  form  of  the  enlarge- 
ment may  not  be  uniform  but  irregular 
in  outline. 

Next,  we  observe  whether  the  tumor  is 
soft,  hard,  or  unequally  so  in  places ; 
whether  there  is  fluid  in  it ;  and  whether 
we  can  appreciate  fluctuation  distinctly 
beyond  it ;  an  important  consideration  in 
a  case  of  retention  which  may  require  the 
trocar.  We  observe  also  the  degree  and 
locality  of  tenderness  on  pressure.  If  in- 
flammation is  present,  the  pain  will  be 
extreme,  and  the  mere  introduction  of 
the  finger  will  be  very  distressing  to  the 
patient ;  in  this  case,  heat  and  tension 
will  be  remarked  also. 

Lastly,  supposing  the  catheter  to  have 
been  previously  introduced,  we  may, 
while  holding  it  in  the  right  hand,  and 


communicating  to  it  gentle  movements 
downwards,  gain  an  approximative  idea 
as  to  the  thickness  of  the  tissue  which 
intervenes  between  it  and  the  finger  in 
the  bowel,  and  as  to  the  situation  and 
direction  of  the  instrument,  etc.,  in  the 
event  of  there  being  difficulty  in  intro- 
ducing it. 

Having  learned  relatively  to  these  dif- 
ferent points  all  that  can  be  attained 
through  the  rectum,  the  urethra  is  to  be 
explored.  A  full-sized  catheter,  of  the  form 
ordinarily  employed  by  the  surgeon,  should 
be  first  used,  because  any  phenomena 
presented  differing  from  those  observed 
when  the  prostate  is  healthy  are  then  at 
once  made  apparent.  If  by  examination 
through  the  bowel  no  variation  is  found 
in  regard  of  size,  and  the  urine  flows 
when  the  catheter  has  traversed  not  more 
than  the  ordinary  distance,  say  from  six 
and  a  half  to  eight  inches,  wThile  the 
handle  of  the  instrument  itself  has  not 
required  more  than  the  ordinary  amount 
of  depression  in  order  that  its  point  may 
enter  the  bladder,  we  may  be  satisfied 
that  prostatic  enlargement  does  not  exist ; 
and  we  must  seek  for  another  cause  of  the 
symptoms  complained  of.  But  if  the  ca- 
theter has  passed  easily,  say  for  nine  or 
ten  inches,  and  still  no  urine  flows  ;  and 
if,  in  addition,  while  following  its  course, 
the  handle  has  become  more  than  usually 
depressed,  there  will  be  little  doubt  in 
respect  of  the  existence  of  prostatic  en- 
largement. The  ordinary  catheter  being 
inadequate  to  reach  the  bladder,  a  pros- 
tatic catheter,  which  measures  from  two 
to  four  inches  longer,  and  possesses  a 
larger  curve  than  the  ordinary  catheter, 
may  be  employed.  If  it  passes  readily, 
the  increased  length  of  the  urethra  is 
easily  ascertained,  and  the  direction  of 
the  prostatic  canal  is  calculated  from 
the  position  of  the  shaft  when  the  point 
■enters  the  bladder.  In  some  few  cases, 
while  the  beak  passes  through  the  prosta- 
tic part  of  the  urethra,  the  handle  will  be 
distinctly  deflected  to  the  right  or  left, 
from  which  fact,  if  verified  by  two  or 
three  trials,  a  greater  degree  of  enlarge- 
ment may  be  suspected  to  exist  on  the 
side  towards  which  the  handle  turns. 

For  the  purposes  of  accurate  diagnosis, 
we  shall  employ  with  advantage  an  in- 
strument of  a  different  form,  viz.,  an 
exploring  sound  with  a  very  short  curve 
at  its  extremity,  or  possessing  a  beak 
rather  than  a  curve,  which  is  shorter  and 
more  angular  than  that  of  the  ordinary 
catheter.  By  its  means  not  only  can 
every  part  of  the  bladder  be  searched  for 
calculus,  but  information  respecting  the 
form  and  degree  of  obstruction  at  its  neck 
can  also  be  acquired  :  see  fig.  439.  After 
the  bladder  has  been  traversed,  the  in- 
strument   should    be    gently   withdrawn 
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until  the  beak  lies  just  within  the  ure- 
thro-vesical  orifice,  when,  by  turning  it 
round  to  the  right  and  left,  the  natural 
condition,  if  it  exist,  of  that  part  can  be 
ascertained  ;  or,  on  the  other  hand,  the 
presence  of  tumor  or  of  stone,  the  depth 
of  the  fossa  behind  the  prostate,  and 
other  relative  points,  can  he  determined. 
A  light,  delicate,  and  practised  hand  is 
necessary  in  its  use. 


This  portion  of  the  subject  may  be  ap- 
propriately closed  with  a  lew  remarks  on 
the  diagnosis  of  prostatic  enlargement 
from  stricture  of  the  urethra,  vesical  cal- 
culus, tumor  of  the  bladder,  simple  atony 
or  inertia  of  the  coats  of  the  bladder,  and 
paralysis. 

In  stricture  of  the  urethra",  the  stream 
of  urine  is  invariably  small,  in  a  con- 
firmed case  extremely  so  ;  in  the  prostatic 


Fig.  439. 


The  exploring  sound,  with  short  angular  beak,  for  defining  tumor,  or  discovering  calculus :  in  thin  case 
represented  in  a  bladder  with  enlarged  prostate. 


affection,  though  diminished  in  force,  it  is 
much  less  so  in  volume  than  in  the  pre- 
vious case.  The  use  of  a  full-sized  sound, 
however,  marks  the  distinction  clearly. 
In  stricture,  obstruction  is  encountered 
almost  invariably  before  six  inches  of  the 
instrument  have  disappeared,  always  be- 
fore it  arrives  at  the  prostatic  urethra. 
In  enlarged  prostate,  obstruction  is  not 
encountered  until  seven,  eight,  or  nine 
inches  have  passed,  and  not  necessarily 
then,  for,  provided  that  the  instrument 
be  sufficiently  long,  it  may  pass  irfto  the 
bladder ;  but  the  handle  has  to  be  de- 
pressed between  the  patient's  legs  in  a 
manner  not  required  in  the  normal  state. 
Lastly,  stricture  almost  invariably  makes 
its  appearance  before  middle  life,  prosta- 
tic hypertrophy  not  until  that  period  is 
passed. 

In  regard  of  calculus,  while  many  of  the 
symptoms  are  common  to  both  complaints, 
the  occurrence  of  sudden  cessation  of  the 
stream  of  urine,  of  severe  pain  at  the  close 
of  micturition,  the  exacerbation  of  symp- 
toms, especially  of  pain  and  the  appear- 
ance of  a  little  blood  after  exercise,  may 
be  looked  upon  as  strongly  indicating  the 
presence  of  stone  in  the  bladder.  But  it 
may  exist  in  the  absence  of  most  of  these 
symptoms,  the  two  first-named  especially, 
from  the  circumstance  that  the  calculus  is 
usually  situated  behind  the  enlarged  pros- 
tate, and  does  not  approach  the  more  sensi- 
tive region  of  the  internal  meatus.  The  fact 
of  small  quantities  of  florid  and  unmixed 
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blood  being  occasionally  passed  after  ex- 
ercise, more  closely  approaches  in  value 
to  a  pathognomonic  sign  than  any  other. 
Then  the  frequency  of  making  water  is 
greater  at  night  in  the  prostatic  affection, 
but  greater  during  the  day  when  the  cause 
is  calculus.  A  persistent  discharge  of 
muco-pus  streaked  with  blood  should 
arouse  suspicion.  The  use  of  the  sound, 
however,  can  alone  clear  up  the  case  sat- 
isfactorily. 

The  existence  of  non-prostatic  tumor 
of  the  bladder  is  less  easily  affirmed. 
Compared  with  prostatic  enlargement, 
there  is  much  more  pain  in  the  introduc- 
tion of  instruments,  the  urine  is  frequent- 
ly or  generally  mixed  with  sanious  dis- 
charge and  flocculi,  to  which  sabulous 
matter  is  often  seen  adhering.  Examina- 
tion of  these  under  the  microscope  may 
reveal  the  peculiar  structure  of  villous 
growth  ;  or  may  demonstrate  that  these 
flocculent  matters  consist  of  organized 
structures,  not  of  inorganic  materials,  a 
fact  possessing  some  significance. 

Simple  uncomplicated  chronic  cystitis, 
with  catarrh,  is  by  no  means  a  common 
affection.  Such  symptoms  are  almost  in- 
variably due  to  the  presence  of  a  foreign 
body,  to  some  form  of  obstruction,  or  to 
paralysis,  or  atony,  depriving  the  patient 
of  the  power  of  expelling  the  contents  of 
his  bladder,  a  condition  which  is  tanta- 
mount to"  obstruction.  We  may  rely 
upon  it,  that  in  most  of  the  obscurer  cases 
there  is  a  material  cause,  frequently  cal- 
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cuius  ;  the  presence  of  which  needs  a 
more  than  ordinarily  searching  examina- 
tion to  verify. 

Single  or  repeated  acts  of  voluntary 
over-retention  of  urine  are  sometimes  fol- 
lowed by  atony  or  inertia  of  the  muscular 
parietes  of  the  bladder,  and  a  state  of 
chronic  retention  follows  from  their  con- 
sequent inability  to  expel  the  vesical  con- 
tents. The  condition  resulting  resembles 
much  the  retention  produced  by  enlarged 
prostate,  and  requires  frequent  relief  by 
the  catheter  in  the  same  way,  at  least  for 
a  time.  Here  the  absence  of  physical 
signs,  the  suddenness  of  the  attack,  its 
connection  with  a  cause  generally  recog- 
nized by  the  patient,  and  the  diminished 
power  of  discharging  the  urine  after  a  ca- 
theter has  been  placed  in  the  bladder,  espe- 
cially when  he  is  recumbent,  are  sufficient 
to  distinguish  this  affection.  Particular 
attention  should  be  paid  to  the  last-named 
point.  In  enlarged  prostate,  the  urine 
often  flows  with  considerable  force  when 
the  influence  of  the  obstruction  is  re- 
moved by  the  introduction  of  a  catheter, 
and  the  current  can  be  accelerated  mate- 
rially by  the  will  of  the  patient,  unless 
there  be  atony  also,  as  there  may  be 
from  undue  distension  ;  the  atony,  how- 
ever, is  not  generally  considerable,  ex- 
cept in  long-neglected  cases.  But  when 
the  cause  of  retained  urine  is  not  obstruc- 
tion, but  atony  of  the  hladder,  the  urine 
barely  flows  from  the  catheter,  and  is  not 
propelled,  nor  is  it  so  much  influenced  by 
any  efforts  of  the  patient. 

Lastly,  there  is  paralysis  of  the  blad- 
der ;  a  condition  in  which  its  nervous 
supply  is  either  impaired  or  destroyed.  It 
is  almost  always  associated  with  a  similar 
condition  of  the  lower  extremities,  and 
this  may  result  either  from  disease  or 
injury  of  the  encephalon  or  spinal  cord. 
There  can  be,  therefore,  little  doubt  re- 
specting its  presence ;  and  when  it  does 
exist,  the  indication  which  catheterism 
presents  is  characteristic.  An  instrument 
being  introduced,  the  urine  is  propelled 
by  the  weight  of  the  parts  around,  the 
will  of  the  patient  exerting  no  influence 
upon  its  flow  unless  the  abdominal  mus- 
cles should  be  in  a  normal  condition,  as 
in  cases  of  injury  (rare)  occurring  to  the 
spinal  cord  between  the  sources  of  ner- 
vous supply  to  those  muscles  and  to  the 
bladder,  in  which  case  a  slight  influence 
is  perceptible.  Otherwise  no  impulse  is 
noticeable,  except  through  the  agency  of 
acts  unassociated  with  micturition  ;  such 
as  deep  inspiration,  coughing,  sneezing 
and  the  like,  by  which  a  momentary  pres- 
sure is  communicated  to  the  paralyzed 
bladder,  and  the  stream  is  temporarily 
accelerated. 

Treatment  may  be  regarded  under  three 
heads. 


1.  Treatment  for  the  purpose  of  obvi- 
ating the  results  of  obstruction  caused  by 
hypertrophied  prostate. 

The  fact  being  discovered  that  a  cer- 
tain quantity  of  urine  is  habitually  re- 
tained in  the  bladder,  how7ever  frequently 
or  forcibly  the  efforts  to  evacuate  it  have 
been  made,  the  first  thing  is  to  ensure 
the  complete  removal  of  the  urine  from 
the  viscus  at  least  once  a  day.  It  may 
be  very  desirable  to  do  this  twice,  or  even 
three  or  more  times,  daily,  the  necessity 
depending  upon  the  degree  of  obstruction, 
and  the  consequent  amount  of  residual 
urine.  And  if  the  power  of  urinating  is 
almost  or  quite  lost,  it  will  be  necessary 
to  employ  the  catheter  as  often  as  a  de- 
cided want  to  micturate  is  felt.  There 
are  certain  modifying  circumstances  which 
must  be  taken  into  account ;  such  as  the 
facilities  which  exist  for  passing  instru- 
ments, and  the  condition  of  the  urethra 
itself.  If  the  patient  possesses  the  ability 
to  pass  a  catheter  easily  for  himself — 
and  it  is  very  rare  that  he  cannot  attain 
it  by  tuition  and  practice— he  complies 
with  the  demands  of  his  case.  He  should 
be  made  to  understand  that,  having  his 
own  sensations  to  guide  him,  he  may  soon 
attain  considerable  dexterity  in  the  man- 
agement of  an  instrument  in  his  own 
urethra.  But  if  this  be  in  an  extremely 
irritable  state,  which  is  aggravated  by  the 
frequent  use  of  the  catheter,  however 
carefully  it  may  be  introduced,  it  is  neces- 
sary to  consider  carefully  the  relative 
necessities  of  the  urethra  and  the  bladder, 
and  some  compromise  must  be  made  be- 
tween them.  In  most  cases,  the  removal 
of  the  urine  night  and  morning  suffices  to 
maintain  the  reservoir  in  a  tolerably  sound 
and  healthy  condition,  and  it  is  extremely 
undesirable  to  resort  to  artificial  aid  with 
greater  frequency  than  is  absolutely  neces- 
sary to  accomplish  this.  For  the  use  of 
the  patient  himself,  and  generally  for  the 
surgeon,  flexible  instruments  are,  in  the 
majority  of  cases,  the  better  and  safer 
kind.  When  silver  instruments  are  neces- 
sary, the  curves  often  require  to  be  larger, 
and  more  strongly  marked  than  those 
ordinarily  employed.  Three  good  forms 
are  shown  in  tig.  442.  The  fourth  cathe- 
ter is  a  flexible  one,  mounted  on  a  well- 
curved  stylet  to  preserve  it  for  use  in  its 
proper  form. 

[The  Mercier  catheter  (flg.  440)  requires 
mention  here.  It  is  a  very  valuable  instru- 
ment in  many  cases,  especially  where 
there  is  much  median  prostatic  hyper- 
trophy. Patients  sometimes  prefer  this 
form  to  all  others  for  self-catheterization. 

Probably  the  best  instrument  of  all  is 
the  soft  rubber  catheter,  if  the  patient 
can  use  it  without  a.guide.  The  so-called 
velvet-eyed  soft  rubber  instrument  of 
American  make  is  stiffer,  and  has  a  better 
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The  Mercier  catheter. 


Soft  rubber  catheter. 


eye  than  the  English  instrument  (fig. 
441).  If  a  guide  has  to  be  used  with  this 
catheter,  it  is  not  suitable  for  self-cathe- 
terization.] 


When  the  necessity  for  a  catheter  is 
very  frequent,  some  have  advocated  the 
plan  of  permitting  a  catheter  to  remain 
in  the  bladder  for  days  together.     As  a 


Fi£r.  442. 


a,  rubber  catheter  with  properly  curved  stylet ;  b,  c,  d,  silver  instruments. 


rule,  this  is  not  desirable,  since  irritation 
and  even  ulceration  may  be  soon  produced 
by  the  instrument.  Where,  however, 
great  frequency  in  making  water  exists, 
and  ease  and  sleep  are  found  to  be  pro- 
moted by  the  plan,  it  should  be  adopted 


for  twelve  hours  or  so  at  a  time  ;  as  during 
the  night,  for  example.  In  this  manner 
it  may  be  extremely  useful.  But  in  cir- 
cumstances of  urinary  retention,  which 
has  been  relieved  with  difficulty  by  the 
catheter,  we  may  be  justified  in  permit- 
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ting  the  catheter  to  remain  in  the  canal 
for  a  considerable  period.  The  vulcanized 
India-rubber  catheter  has  for  years  been 
recognized  in  this  country  as  the  easiest 
for  tlie  patient,  and  the  least  liable  to  be 
encrusted  with  phosphates  when  tied  in 
for  these  cases.  It  may  be  introduced 
without  a  stylet  sometimes,  but  owing  to 
its  extreme  flexibility  often  requires  to  be 
mounted  on  a  well-curved  one,  which  is 
then  withdrawn  and  the  tube  left  in  place. 
Usually  it  is  easy  to  retain  it  there  by  pass- 
ing a  piece  of  soft  string  or  bobbin  around 
the  penis  behind  the  glans,  attached  to  the 
neck  of  the  catheter.  If  there  is  a  ten- 
dency to  slip  out,  it  is  usually  quite  over- 
come by  applying  a  piece  of  soft  adhesive 
plaster  around  the  whole  of  the  penis, 
and  so  covering  the  retaining  string.  Mr. 
Holt  appears  to  have  experienced  some 
difficulty  in  keeping  the  vulcanized  cathe- 
ter in  its  place,  and  has  therefore  sug- 
gested the  attachment  of  "  wings"  to  its 
inner  end  to  prevent  its  ejection  by  the 
bladder.  The  circumstances  are  not  fre- 
quent in  which  the  vulcanized  instrument 
is  ever  necessary,  still  less  frequent  is  it 
to  experience  much  difficulty  in  retain- 
ing it,  in  which  circumstances,  if  they 
arise,  the  winged  catheter  may  perhaps 
be  tried  with  advantage.1 

The  consequences  of  enlarged  prostate 
already  alluded  to,  viz.,  the  increasing  re- 
tention of  urine  and  habitual  distension 
of  the  bladder,  which  accrue  from  not 
completely  emptying  it  daily,  form  only 
a  portion,  although  a  very  important  one, 
of  the  evils  which  can  be  obviated  by  the 
habitual  use  of  the  catheter.  It  is  impos- 
sible to  overrate  the  benefits  arising  to 
the  patient  from  its  use  ;  and  the  respon- 
sibility which  is  incurred  by  overlooking 
it  should  be  ever  present  to  the  surgeon's 
mind  in  dealing  with  any  signs  of  irrita- 
bility of  bladder,  or  incompetence  to  re- 
tain perfectly  the  urine  by  patients  in  ad- 
vanced years.  [The  habitual  use  of  the 
catheter  generally  involves  the  necessity 
of,  at  least  occasional,  ablution  of  the 
bladder,  whether  signs  of  mild  chronic 
cystitis  are  present  or  not.  It  is  not  well 
to  wait  for  anything  further  than  the  ap- 
pearance of  a  moderate  amount  of  pus  or 
an  extra  quantity  of  mucus  in  the  urine. 
The  presence  of  either  during  the  habitual 
use  of  the  catheter  makes  it  more  neces- 
sary for  the  patient  to  wash  out  his  blad- 
der daily  than  to  wash  his  face.] 

In  relation  to  the  treatment  of  chronic 
cystitis,  catarrh,  etc.,  arising  as  they  so 
frequently  do  in  connection  with  hyper- 
trophied  prostate,  see  the  sections  thus 
headed,  pp.  758,  759. 

2.  The  general  treatment  of  enlarged 
prostate. 

i  Lancet,  May  14,  1870. 


It  is  of  great  importance  to  maintain 
all  the  functions  of  the  body  in  healthy 
action,  in  treating  patients  who  thus  suf- 
fer. Slight  derangements  in  other  parts 
of  the  s}rstem  are  very  prone  to  augment 
the  urinary  symptoms.  A  simple  catarrh, 
a  fit  of  indigestion,  or  unrelieved  consti- 
pation, are  very  apt  to  produce  increased 
obstruction  or  greater  irritability  of  the 
bladder. 

All  that  tends  to  derange  the  stomach 
and  bowels,  to  tax  unduly  the  digestive 
powers,  or  to  over-excite  the  circulation, 
must  be  avoided. 

The  clothing  and  the  habits  should  be 
such  as  encourage  and  maintain  a  due  ac- 
tion of  the  skin.  Damp  must  be  sedu- 
lously avoided,  or  removed  after  exposure, 
especially  from  the  feet,  without  delay  : 
the  lower  limbs  should  be  kept  habitually 
dry  and  warm ;  a  habit  of  the  first  im- 
portance, as  freedom  of  circulation  and 
healthy  vascular  action  here  is  one  safe- 
guard against  the  recurrence  of  conges- 
tion in  the  organ. 

The  question  of  exercise  is  one  of  im- 
portance. The  subject  of  enlarged  pros- 
tate must  not  be  encouraged  to  believe 
himself  too  much  an  in  valid,  but  must  exert 
his  physical  powers,  as  far  as  they  exist, 
in  daily  exercise  in  the  open  air,  of  which 
walking  is  the  best  form.  Riding  is  gen- 
erally out  of  the  question  ;  the  movement 
of  trotting  is  undoubtedly  prejudicial,  and 
bleeding  is  often  caused  both  by  it  and  by 
a  long  drive  over  rough  roads,  or,  indeed, 
after  a  long  railway  journey  ;  and,  at  the 
same  time,  increased  difficulty  in  mictu- 
rition. To  assist  in  producing  a  healthy 
and  natural  state  of  mind,  occupation  of 
a  cheerful  character,  suited  to  engross  the 
thoughts  and  energies  of  the  patient, 
should  be  found,  if  possible. 

3.  Special  treatment  of  the  hypertrophy 
itself. 

Although  many  agents  have  been  ad- 
ministered for  the  purpose,  all  medical 
treatment  has  been  hitherto  marked  by 
inefficiency,  as  to  any  power  exhibited  in 
effecting  a  reduction  in  the  size  of  the 
enlarged  organ.  Hemlock,  mercury,  and 
hj^drochlorate  of  ammonia  have  all  been 
largely  tried,  and  a  certain  utility  has 
been  claimed  for  them ;  but  it  must  be 
confessed  that  there  exists  very  little 
ground  for  regarding  them  as  efficacious 
against  senile  hypertrophy.  Iodine,  how- 
ever, at  one  time  seemed  to  promise 
more  success.  It  was  formerly  much  em- 
ployed by  Mr.  Stafford,  who  reported  re- 
sults of  much  greater  value  than  others 
have  since  been  able  to  obtain.  His  plan 
consisted  in  administering  it  by  supposi- 
tories in  the  rectum,  occasionally  by  the 
mouth,  and  in  applying  it  to  the  urethral 
surface  of  the  prostate  in  the  form  of  a 
weak  ointment ;   commencing   with   one 
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grain  of  the  iodide  of  potassium  to  the 
drachm  of  simple  cerate,  and  increasing 
it  to  ten  or  twenty  grains  to  the  drachm, 
sometimes  adding  to  this  a  quantity  of 
iodine. 

Regarding  this  as  one  of  the  most  pow- 
erful agents  in  accomplishing  the  removal 
of  glandular  enlargement,  it  was  natural 
to  infer  that  the  hypertrophied  prostate 
might  also  he  favorably  acted  on  either 
by  iodine  or  bromine.  Their  influence 
over  simple  enlargements  of  the  uterus  is 
undoubted,  and  a  certain  analogy  between 
prostatic  and  uterine  enlargements  has 
already  been  pointed  out.  But  it  must 
be  confessed  that  after  ample  trials  of 
these  drugs  there  is  no  reason  whatever 
to  regard  them  as  possessing  any  influ- 
ence over  the  complaints  in  question.  [In- 
terstitial injections  of  iodine,  although 
vaunted  for  a  time  in  Germany,  have 
failed  to  produce  the  desired  effect  ;  and 
the  internal  use  of  ergot,  still  ardently  ad- 
vocated in  some  high  quarters,  has  abso- 
lutely failed  to  produce  any  benefit  in  my 
hands  after  a  great  number  of  trials.] 

The  influence  of  compression  in  retard- 
ing the  progress  of  morbid  growths  and 
enlargements  has  been  long  recognized  ; 
attempts  have  therefore  been  made  to  ex- 
tend its  influence  to  the  prostate.  Phy- 
sick,  the  American  surgeon,  first,  after- 
wards Leroy  d'Etiolles,  Mercier,  and 
others,  have  invented  various  appliances 
for  effecting  this  purpose.  Dilatation  by 
water  in  expanding  India-rubber  tubes 
has  been  employed  by  myself.  I  cannot 
say,  however,  that  any  benefit  is  to  be 
anticipated  by  any  of  these  means. 

Division  of  the  obstructing  portion  at 
the  neck  of  the  bladder  has  been  per- 
formed. Other  operations  have  been  also 
attempted  for  effecting  a  similar  purpose, 
such  as  the  excision  or  the  crushing  of  a 
protruding  portion  ;  and  even  the  ligatur- 
ing of  a  polypoid  outgrowth.  Respecting 
the  division  of  an  obstruction,  bar-like  in 
its  form,  elevated  from  the  posterior  bor- 
der of  the  neck  of  the  bladder,  it  is  no 
doubt  a  proceeding  to  be  accomplished 
without  much  difficulty,  with  the  exercise 
of  ordinary  care.  In  most  cases,  although 
not  invariably,  the  bar  is  a  prostatic  de- 
velopment, and  when  well  marked  may 
perhaps,  in  some  cases,  be  incised  with 
advantage,  and  without  danger  to  the  pa- 
tient. Such  was  the  opinion  of  the  late 
Mr.  Guthrie.  I  cannot  say,  however, 
that  I  have  yet  seen  a  case  in  which  it 
has  appeared  at  all  advisable  to  practise 
such  an  operation.  So  much  can  be  done 
by  management,  by  maintaining  the  blad- 
der in  a  healthy  condition  by  means  of  the 
catheter,  that  the  case  must  be  rare  in- 
deed in  which  such  an  operative  procedure 
is  indicated. 

In    estimating    these    proposals,   most 


English  surgeons  will  be  content  with 
awaiting  further  experiences  in  the  hands 
of  those  who  have  hitherto  seen  fit  to 
adopt  them.  We  can  cherish  little  hope 
that  any  benefit  will  be  conferred  on  the 
patient  by  such  methods  of  accomplishing 
the  ends  proposed,  even  granting  that  no 
doubt  existed  as  to  the  possibility  of  carry- 
ing them  into  execution. 

Atrophy  of  the  prostate. — The  prostate  is 
sometimes  atrophied  in  old  age,  and  occa- 
sionally it  is  so  under  certain  circum- 
stances in  early  adult  life.  It  is  but 
slightly  developed  in  some  malformations, 
and  in  constitutions  in  which  the  male 
sexual  character  is  not  strongly  marked. 

The  normal  weight  being  about  four 
and  a  half  drachms,  it  is  occasionally 
found  as  low  as  two  and  a  quarter,  and 
not  infrequently  at  three  drachms,  at  ages 
between  bO  and  80  years. 

There  are  no  special  symptoms  of  atro- 
phied prostate,  nor  is  any  special  treat- 
ment indicated  for  patients  who  are  the 
subjects  of  it. 

Malignant  disease  of  the  prostate. — Ma- 
lignant disease  of  the  prostate  is  a  rare 
affection ;  but  it  is  probable  that  a  few 
cases  are  lost  sight  of  among  the  very 
large  number  assigned  to  senile  hypertro- 
phy. The  course  of  malignant  disease, 
when  well  marked,  it  is  impossible,  with 
ordinary  care,  not  to  diagnose  from  the 
last-named  affection  ;  but  in  those  cases  in 
which  a  malignant  growth  arises  in  a 
prostate  previously  the  subject  of  senile 
enlargement,  the  cancerous  character  is 
sometimes   overlooked. 

Judging  from  the  data  at  present  exist- 
ing, the  prostate  appears  to  be  less  com- 
monly the  seat  of  secondary  than  of  pri- 
mary deposit ;  the  latter  only  will  be 
treated  of  here,  unless  the  contrary  is  in- 
dicated. 

Malignant  disease  of  the  prostate  is  al- 
most invariably  encephaloid.  After  a 
close  examination  of  all  the  cases  re- 
ported, I  adhere  to  the  opinion  expressed 
by  Dr.  Walshe  in  1846,  and  resulting  at 
that  time  from  an  examination  of  fewer 
facts  than  we  now  possess,  viz.,  that  "the 
evidence  of  the  occurrence  of  true  scir- 
rhus  of  the  prostate  is  defective." 

Melanotic  deposit  is  said  to  be  occasion- 
ally found  associated  with  encephaloid  of 
the  prostate.  Its  presence  is  reported  in 
two  cases  ;  one  at  adult  age,  the  other  in 
childhood.  It  is  not  to  be  forgotten  that 
interstitially-effused  blood  in  a  fungous 
growth  may  be  mistaken  for  true  mela- 
notic deposit,  which  to  the  naked  eye  it 
sometimes  resembles. 

Malignant  disease  has  at  present  been  ob- 
served only  in  childhood  and  at  advancing 
age.  No  authenticated  cases  are  on  record 
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between  the  ages  of  eight  and  forty-one. 
The  duration  of  the  disease,  from  the  first 
appearance  of  symptoms  to  the  fatal  re- 
sult, appears  to  vary  from  one  and  a  half 
to  five  years  in  adults,  and  from  three  to 
nine  months  in  children. 

The  symptoms  of  the  malignant  affec- 
tion are  those  common  to  prostatic  ob- 
struction of  any  form,  but  generally 
declaring  themselves  with  greater  rapidity 
than  in  the  cases  of  senile  hypertrophy. 
Besides  them,  there  are  other  and  dis- 
tinctive characters,  such  as  more  severe 
pain,  often  very  intense  ;  occasional,  often 
frequent  hemorrhages  ;  and  more  or  less 
constitutional  cachexia.  The  pain  is  felt 
in  the  rectum,  or  in  the  region  of  the 
sacrum,  and  shooting  down  the  thighs, 
either  the  anterior  or  posterior  aspect. 

Hemorrhage  is  a  common  occurrence 
both  at  an  early  and  late  period  in  the 
course  of  the  disease,  always  appearing  at 
one  time  or  another,  sometimes  to  an 
alarming  extent.  The  blood  is  usually 
voided  almost  pure  or  unmixed,  and  fre- 
quently after  some  attempt  to  urinate, 
which  has  been  attended  with  greater 
exertion  than  usual.  Less  commonly  is 
the  hemorrhage  continuous  for  some  time, 
as  happens  in  villous  tumor,  for  example. 

The  enlargement  formed  by  the  pros- 
tate itself,  when  examined  by  the  rectum, 
is  hard  at  first,  and  may  or  may  not  be 
irregular  in  outline  or  consistence.     Soft- 
ening may  in  the  later  stages  be  felt,  but 
the  patient's  powers  do  not  always  sus- 
tain him  to  so  late  a  period  as  that  in 
which  the  growth  either  softens  or  fun- 
gates.       Consequently,    on    examination  j 
after  death,  the  prostate  may  be  simply 
enlarged  ;  or  there  may  be  breach  of  sur-  ! 
face  and  protrusion  of  soft  granulations  ; 
or  there  may  be  a  loss  of  substance  and  a  i 
cavity,  the  last-named  circumstance  ap-  j 
pearing  to  be  rare.     Frequently  other  or-  j 
gans  are  affected,  but  b}-  no  means  inva-  ' 
riably.     But  there   are  alwaj'S   diseased  I 
lymphatic  glands    adjacent,    and    some-  j 
times  the  infection  reaches  more  distant 
groups.     The  existence  of  such  swellings 
in   the  course  of  the  iliac  vessels,  and 
sometimes  in  the   inguinal  region,   may 
frequently  be  verified  by  examination  of 
the  abdomen,  and  constitutes  a  valuable 
sign  in  relation  to  diagnosis. 

The  urine  may  be  closely  examined,  in 
cases  of  a  doubtful  nature,  for  the  presence 
of  cells  which  may  be  regarded  as  malig- 
nant from  inspection  of  their  forms  and 
constitution.  A  good  deal  of  debris  is 
seen  in  advanced  cases,  its  presence  indi- 
cating that  the  growth  has  fungated,  and 
throws  off  portions  of  its  tissue ;  and 
these  will  sometimes  exhibit  all  the  cha- 
racters  of  a  malignant  growth  elsewhere. 
It  is  not  to  be  forgotten,  however,  that 
the  urinary  passages  yield  epithelium  cells 


of  all  forms  and  sizes  abundantly,  and 
these,  I  suspect,  are  mistaken  sometimes 
for  the  so-called  "cancer-cell." 

Regarding  the  general  treatment  of 
malignant  disease  of  the  prostate,  nothing 
more  can  be  suggested  than  applies  to  the 
complaint  when  occurring  in  any  other 
part  of  the  body.  The  treatment  is  pal- 
liative, and  must  be  regulated  according 
to  the  necessities  which  arise  in  the  prog- 
ress of  the  case. 

Thus,  accumulation  of  urine  must  be 
provided  against  at  the  smallest  possible 
risk  of  irritating,  much  less  of  injuring, 
the  part.  If  catheterism  can  be  dispensed 
with  altogether,  so  much  the  better.  In 
no  circumstances  is  it  of  more  importance 
to  be  extremely  gentle  in  the  manipula- 
tion of  instruments.  The  pain  must  be 
relieved  by  anodynes  administered  both 
by  mouth  and  rectum.  The  addition  of 
conium  to  opium,  by  enema  or  supposi- 
tory, is  often  useful ;  and  by  the  mouth 
belladonna  is  sometimes  a  valuable  auxil- 
iary in  mitigating  pain,  given  in  doses  of 
from  one-fourth  to  three-fourths  of  a 
grain  twice  or  three  times  a  day.  Hem- 
orrhage must  be  treated  on  principles  al- 
ready illustrated  (p.  752).  The  powers 
of  life  are  to  be  supported  by  every  means 
in  our  power.  Nutritious  food,  both  in 
solid  and  fluid  form,  with  a  due  propor- 
tion of  alcoholic  stimulant,  must  be  sup- 
plied in  accordance  with  the  wants  of  the 
patient. 

Tubercle  of  the  prostate.— The  prostate 
is  very  rarely  the  seat  of  tubercular  de- 
posit, and  when  it  is  so,  appears  gener- 
ally to  be  somewhat  increased  in  size,, 
until  the  later  stages  of  complaint  are 
reached,  when,  after  suppuration  and  dis- 
charge, its  volume  may  become  smaller 
than  natural. 

At  no  period  of  the  disease  is  the  pros- 
tate affected  alone,  some  other  part  of  the 
genito-urinary  tract  being  the  primary 
seat  of  the  affection.  In  most  cases  the 
deposit  takes  place  first  in  the  kidney ; 
the  organ  next  commonly  affected,  among 
the  genito-urinary  group,  is  the  testicle. 
In  fourteen  cases  collected  by  myself,  tu- 
berculosis of  the  kidney  occurred  in  eleven, 
and  of  the  testicles  in  six :  in  seven  or 
these  cases  the  lungs  are  stated  to  have 
been  diseased,  they  were  probably  so  in 
nearly  all.  It  is  difficult  to  isolate  any 
special  symptoms  indicative  of  this  affec- 
tion. Undue  frequency  and  pain  in  mak- 
ing water,  occasionally  blood  in  the  urine, 
and  at  times  signs  of  cystitis,  are  com- 
monly experienced.  The  presence  of  pus 
in  the  urine,  of  occasional  hematuria,  of 
pains  in  the  loins,  perineum,  and  penis, 
give  rise  to  suspicions  of  calculus,  to  be 
resolved  sometimes  only  by  a  careful 
search  ;  no  foreign  body  being  found,  the 
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nutrition  of  the  patient,  his  history,  and 
the  condition  of  the  lungs  and  other  vis- 
cera, will  probably  lead  to  a  correct  diag- 
nosis. 

Nothing  need  be  said  of  the  constitu- 
tional treatment  of  tubercular  disease, 
and  little  in  relation  to  the  local  manifes- 
tation in  the  prostate.  Mechanical  inter- 
ference is  to  be  avoided,  and  every  kind 
of  irritating  application.  If  suppuration 
takes  the  form  of  external  abscess,  it 
must  be  treated  as  other  perineal  or  ischio- 
rectal abscesses.  But  more  commonly 
the  discharge  of  purulent  and  tubercular 
matter  takes  place  into  the  urethra.  The 
improvement  of  the  health,  by  all  those 
numerous  means  which  regulation  of  the 
diet,  regimen,  exercise,  climate,  and  med- 
icine enable  us  commonly  to  achieve  in 
tubercular  patients,  constitutes  almost 
the  whole  of  the  treatment  to  be  employed 
in  the  affection,  when  involving  the  uri- 
nary or  genital  organs.  The  diagnosis 
once  established,  it  is  of  great  importance 
that  the  patient  should  be  kept  free  from 
all  instrumental  treatment,  which,  in 
such  cases,  provokes  irritation,  and  ag- 
gravates the  disease,  without  conferring 
upon  him  any  benefit  whatever. 

Cysts  of  the  prostate. — It  is  not  at  all 
uncommon,  in  making  sections  of  an  en- 
larged prostate,  to  rind  cavities,  of  an 
irregular  form,  in  its  substance,  not  met 
with  in  the  normal  organ.  These  cavities 
have  all  the  appearance  of  being  dilated 
follicles  of  the  glandular  structure.  Ducts 
are  easily  traced  into  them ;  and  fre- 
quently numerous  little  dark  concretions 
lie  free  within.  I  have  seen  from  thirty 
to  fifty  of  these  minute  bodies  occupying 
a  cavity  about  the  size  of  a  grain  of  wheat 
or  of  a  small  pea. 

But  larger  concretions,  that  is  of  the 
size  of  pearl  barley,  small  prostatic  cal- 
culi, may  occupy  each  a  separate  recess 
of  its  own  ;  and  on  removing  the  foreign 
body,  a  spherical,  thin,  and  smooth-walled 
cavity  is  displayed.  Sometimes  hundreds 
of  such  small  cavities  may  be  found  in  one 
prostate  ;  but  this  is  a  very  rare  circum- 
stance. The  formation  of  these  cavities, 
or  cysts  as  they  have  been  called,  depends 
a  good  deal  on  the  prior  formation  of  con- 
cretions. At  all  events,  the  two  occur- 
rences are  closely  associated.  We  know 
too  little  of  either  the  one  or  the  other  to 
affirm  anything  very  confidently  respect- 
ing the  precise  mode  of  their  formation. 
Most  probably  the  cavities  are  nothing 
more  than  enlarged  follicles,  dilated  csecal 
terminations  of  the  glandular  tubes. 
There  are  no  isolated  cysts  in  the  prostate 
filled  with  fluids,  having  no  communica- 
tion with  the  secreting  structures  around, 
as  in  the  kidney  ;  no  formation,  indeed, 
which  can  be  regarded  as  analogous  to 


that  which  may  be  considered  as  the  type 
of  simple  fluid  cysts.  Although,  in  con- 
formity with  the  practice  of  other  authors, 
I  have  referred  to  "  cystic  disease"  of  the 
prostate,  the  use  of  the  term  is  scarcely 
warranted  by  the  phenomena  presented  ; 
and  if  retained,  it  must  be  held  to  signify 
a  formation  of  a  wholly  different  "kind 
from  that  which  is  indicated  by  it  in  the 
breast  or  kidney. 

The  cavities  referred  to  do  not  attain  a 
sufficient  size,  nor,  as  far  as  we  know,  do 
they  give  rise  to  any  symptom  whatever 
to  render  a  knowledge  of  their  presence 
possible  during  life.  Generally  speaking, 
they  are  capable  of  holding  not  more  than 
a  few  minims  of  fluid.  In  relation  to 
practice,  the  diagnosis  is  unimportant,  as 
no  indication  for  treatment  would  be  pre- 
sented by  the  fact  of  their  existence,  were 
it  ascertained. 

The  prostate  is,  after  long-continued 
suppuration,  sometimes  converted  into  a 
kind  of  cyst  or  membranous  bag  ;  this 
condition  can  in  no  respect  be  regarded 
as  a  form  of  cystic  disease.  The  organ 
has,  in  fact,  disappeared,  and  its  capsule 
forms  part  of  the  sac  of  an  abscess  which 
has  replaced  the  normal  structures. 

It  is  doubtful  if  hydatid  cysts  have  ever 
been  met  with  in  the  prostate.  Cases  are 
on  record  in  which  retention  of  urine  and 
distension  of  the  bladder  occurred  as  a 
result  of  a  hydatid  cyst  between  the  bladder 
and  rectum,  near  to  the  neck  of  the  for- 
mer ;  but  in  which  the  prostate  was  not 
affected  except  by  pressure.  Prostatic 
enlargement  was  very  closely  simulated 
certainly  in  some  of  them,  and  in  two  the 
prostatic  catheter  was  employed  under 
the  belief  of  its  existence.  Among  these 
cases,  one  or  two  have  at  times  been  re- 
garded as  offering  examples  of  hydatids 
formed  in  the  prostate  itself.  But  I  think 
evidence  is  wanting  to  show  that  they 
were  so. 


The  Male  Urethra. 

Congenital  malformations. 

Injuries. 

Inflammation. 

|  organic. 
Stricture  of  the  urethra.  >  spasmodic. 

j  inflammatory. 
Tumors  of  the  urethra. 
Urinary  abscess,  acute  and  chronic. 
Urinary  fistulas. 
Retention  of  urine. 
Extravasation  of  urine. 
Bupture  of  bladder  (from  retention  of 
urine). 

Congenital  aberrations  and  malformations. 
— 1.  Absence  of  the  urethra  is  occasion- 
ally met  with,  as  in  cases  of  extroversion 
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of  the  bladder,  in  which  there  is  neither  j 
any  cavity  nor  reservoir  to  contain  the 
urine,  nor  any  canal  to  carry  it  off';  but  a 
mucous  membrane,  corresponding  with 
the  posterior  surface  of  the  bladder  and 
with  the  floor  of  the  urethra,  alone  re- 
mains. For  further  description,  see 
"Malformations  of  the  bladder,''''  p.  753. 

2.  The  canal  is  sometimes  occluded, 
and  this  produces  retention  of  urine,  and 
death  during  the  early  hours  of  life.  The 
obstruction  may  consist  merely  of  a 
membrane  forming  a  diaphragm  across 
the  canal,  or  of  an  obliteration  of  some 
lines  in  length,  and  it  may  occupy  any 
portion  of  the  tract,  but  is  usually  found 
near  the  vesical  orifice. 

3.  Deficiency  of  a  portion  of  the  urethra 
near  the  anterior  orifice  is  the  most  com- 
mon deformity.  When  a  part  of  the 
upper  covering  is  deficient,  and  the 
mucous  membrane  of  the  lower  part,  or 
floor,  is  exposed,  the  condition  is  termed 
epispadias ;  when  the  contrary  condition  is 
presented,  the  deficiency  being  that  of  the 
floor,  the  term  hypospadias  is  applied  to 
denote  it.  The  degree  of  deficiency  varies 
considerably  ;  from  a  quarter  of  an  inch 
to  an  inch  and  a  half  may  be  absent  in 
either  case.  Occasionally,  and  this  is 
only  a  variety  of  hypospadias,  a  second 
meatus  exists,  usually  about  an  inch 
behind  the  normal  one,  opening  exter- 
nally through  the  floor  of  the  urethra. 
But  the  opening  may  be  much  further 
back,  and  may  even  render  impracticable 
the  ejection  of  semen  into  the  vagina. 

4.  Besides  these,  slight  exaggerations 
in  the  size  or  form  of  the  natural  parts 
may  be  occasionally  noted  ;  as  of  the 
lacuna  magna,  the  sinus  of  the  bulb,  and 
the  sinus  of  the  verumontanum.  ISTot 
very  unfrequently  there  is  congenital 
narrowing  of  the  external  meatus,  or  of 
some  portion  of  the  passage  situated 
within  an  inch  of  it. 

Treatment.  —  The  simple  diaphragm 
may  be  perforated  by  a  trocar,  or  point 
of  a  bistoury,  when  its  existence  has  been 
clearly  ascertained.  The  congenital  nar- 
rowing of  the  external  meatus  may  be 
dealt  with  as  stricture  in  that  situation. 
Xone  of  the  other  conditions,  with  one 
exception,  are  improved  by  the  various 
procedures,  by  paring  and  suture,  which 
have  from  time  to  time  been  practised, 
nor  are  they  sufficiently  important  to  be 
so  treated.  But  hypospadias  existing  or 
extending  far  back,  so  as  to  produce  a 
practical  impotence,  should  not,  under 
such  circumstances,  be  refused  the  possi- 
bility of  remedy  by  surgical  operation. 
This  has  been  accomplished  by  a  combi- 
nation, of  perforating  the  anterior  portion 
of  the  penis,  paring  the  edges  of  the 
opened  urethra,  and  uniting  by  suture. 
Much  care  and  skill,  however,  are  neces- 


sary to  give  the  patient  any  chance  of  a 
cure. 

Injuries  of  the  urethra.  —  (See  vol.  i.  p. 
826  et  seq.) 

Inflammation  of  the  urethra. — (See  the 
essay  on  Gonorrhoea.) 

Stricture  of  the  urethra.  —  The  term 
stricture  implies  an  unnatural  contrac- 
tion of  the  urethral  canal,  congenital  or 
acquired.  Contraction  may  occur  in  two 
forms  :  it  is  the  nature  of  the  first  to  be 
permanent,  and  of  the  second  to  be  tran- 
sitory only,  as  regards  its  duration.  A 
permanent  contraction  is  due  to  organic 
deposit  in  or  around  the  walls  of  the 
urethra,  and  is  accordingly  termed  or- 
ganic or  permanent  stricture.  A  tran- 
sitory contraction  is  supposed  to  be  due 
either  to  local  vascular  inflammation  or 
congestion,  causing  temporary  narrowing 
of  some  part  of  the  urethra,  hence  the 
term  inflammatory  or  congestive  stric- 
ture ;  or  to  unwonted  muscular  action 
alone,  of  the  voluntary  or  of  the  involun- 
tary fibres,  in  which  case  it  is  designated 
spasmodic  stricture.  This  last-named 
condition,  that  of  spasm,  may  exist 
alone,  but  is  usually  found  as  a  complica- 
tion of  the  other  kinds.  The  term  spas- 
modic is  understood  to  include  only  cases 
in  which  involuntary  contraction  of  the 
muscular  fibres  constitutes  the  main 
source  of  obstruction.  So  also  the  term 
inflammatory  stricture  can  only  be  em- 
ployed when  the  diminished  calibre  of  the 
urethra  is  mainly  due  to  an  attack  of  in- 
flammation. 

But  the  terms  implying  temporary 
stricture  are  liable  to  cause  confusion  and 
misapprehension.  Obstructed  micturi- 
tion from  inflammation  has  its  origin  in 
the  prostate  when  swollen  through  an 
attack  of  that  nature,  and  is  improperly 
described  as  stricture;  just  as  we  have 
tonsillitis  obstructing  deglutition,  but 
which  is  never  spoken  of  as  stricture  of 
the  throat.  Obstructed  micturition  from 
mere  spasm  of  the  muscular  parietes  of 
the  urethra  must  be  excessively  rare, 
although,  no  doubt,  spasm  complicates 
previously  existing  morbid  changes  there. 
Hence  I  prefer  ^to  restrict  the  term 
stricture  of  the  urethra  to  those  narrowed 
conditions  of  the  canal  which  depend  on 
organic  changes  in,  and  immediately 
surrounding,  its  walls  ;  in  other  words,  I 
shall  use  the  word  stricture  as  synony- 
mous with  the  terms  organic  or  per- 
manent stricture,  and  as  implying  nothing 
more. 

Anatomical  classification. — Strictures  pre- 
sent themselves  in  a  variet}7  of  forms.  For 
anatomical  purposes  all  these  may  be  ar- 
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ranged  in  four  groups,  by  which  means  it 
is  easy  to  designate  any  specimen,  accord- 
ing to  the  physical  characters  of  the  stric- 
ture itself.  It  will  then  he  only  necessary, 
for  the  sake  of  further  description,  to 
speak  of  it  as  more  or  less  narrow,  and 
name  the  region  in  which  it  is  situated. 

1.  Linear  stricture. — The  urethral  canal 
may  be  obstructed  by  a  thin  membrane 
stretched  across  it,  with  an  aperture  in 
the  centre,  or  on  either  side  of  it,  and 
having  an  appearance,  in  relation  to  the 
rest  of  the  passage,  somewhat  resembling 
that  of  the  pyloric  orifice  of  the  stomach. 
It  occasionally  happens  that  a  fold  of  the 
mucous  membrane  obstructs  the  passage 
at  one  of  its  sides  only,  forming  a  cres- 
centic  septum,  and  so  obstructing  a  seg- 
ment of  the  calibre  of  the  canal  :  these 
constitute  what  has  been  called  "the 
bridle  stricture." 

2.  Annular  stricture. — Those  instances 
in  which  the  contracted  part  is  thicker 
and  broader  than  the  foregoing  descrip- 
tion would  include,  have  been  termed  an- 
nular strictures,  which  present  an  ap- 
pearance as  if  a  piece  of  cord  had  been 
tied  round  the  canal  at  one  point,  leaving 
the  remainder  free. 

3.  Indurated  annular  stricture.  —  This 
term  may  apply  to  those  cases  of  confirm- 
ed stricture  in  which  the  induration  is 
seen  to  extend  into  the  tissues  around 
the  urethra,  to  the  depth  of  half  a  line  or 
a  line  :  although  it  may  be  limited  in  ex- 
tent from  before  backwards  to  a  space 
occupying  less  than  half  an  inch  of  the 
canal.  The  centre  of  the  space  is  the 
point  at  which  the  contraction  is  most 
considerable,  so  that  the  affected  portion 
presents  a  form  somewhat  resembling 
that  of  an  hour  glass  ;  and  it  is  worthy 
of  remark  that  the  induration  is  generally 
thicker  at  the  floor  than  at  the  upper  aspect 
of  the  urethra. 

4.  Irregular  or  tortuous  strictures.— In  a 
few  instances,  some  of  the  natural  rugas 
of  the  urethra  seem  to  be  adherent,  or 
even  fused  together,  ior  the  space  of  a 
faw  lines  in  length.  In  very  rare  cases 
a  patch  of  indurated  tissue  is  seen,  re- 
sembling a  cicatrix,  around  which  the  mu- 
cous membrane  is  puckered  in  radiating 
lines  ;  the  amount  of  contraction  appear- 
ing to  correspond  with  the  extent  of  pre- 
vious loss  of  substance.  But  occasionally 
the  contraction  extends  longitudinally 
for  a  considerable  distance,  and  the  canal 
is  narrowed,  and  its  walls  thickened  on 
all  sides,  for  a  length  of  one  or  more 
inches.  In  these  cases  the  induration 
sometimes  involves  the  entire  substance 
of  the  corpus  spongiosum,  and  gives  rise 
to  the  most  obstinate  and  undilatable 
form  of  stricture. 

Occasionally  several  separate  strictures 
may  be   observed   in  the   same  subject. 


John  Hunter  records  an  instance  in  which 
he  met  with  six  strictures  in  one  urethra. 


Fie.  443. 


Long  and  indurated  stricture  at  the  junction  of  the 
bulbous  with  the  membranous  urethra.  Much  dilata- 
tion of  the  urethra  and  its  lacunse  behind. 

Lallemand  and  other  French  writers  de- 
scribe seven  or  eight.  I  have  never  been 
able  to  find  any  such  examples.     Three, 

Fig.  444. 


v  '^^^^iiW^^^J^^^^^^ 


An  irregularly  narrowed  condition  affecting  the  an- 
terior part  of  the  urethra,  the  narrowest  point  being 
rather  more  than  two  inches  from  the  orifice  (drawing 
half  size  of  nature).  Dilatation  of  urethra  and  of 
lacuna?  behind. 

or  at  the  most  four,  distinct  contractions 
is  the  highest  number  I  have  seen,  and 
the  latter  is  rare. 

Origin,  nature,  and  site  of  stricture. — The 
first  effect  of  inflammation  upon  the  mu- 
cous membrane  is  a  swelling  or  thickening 
of  it,  caused  by  engorgement  of  the  ves- 
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sels.  Then  exudation  of  an  albuminous 
fluid  takes  place  into  the  submucous  tis- 
sue, and  perhaps  becomes  absorbed  un- 
der favorable  circumstances.  But  when 
the  morbid  action  persists,  more  or  less 
plastic  material  is  thrown  out,  the  result 
of  which  is  the  formation  of  fibrous  tis- 
sue around  the  canal,  causing  adhesion 
between  the  mucous  membrane  and  the 
submucous  tissue,  infiltrating  the  meshes 
of  the  latter,  and  even  involving  the  sub- 
stance of  the  corpus  spongiosum  itself. 

A  widely-differing  condition  to  any  of 
those  above  described  has  been  referred 
to  by  some  under  the  title  of  stricture. 
Sometimes,  but  by  no  means  frequently, 
an  exudation-deposit  upon  the  surface  of 
the  urethral  mucous  membrane  is  said  to 
cause  occlusion  of  the  canal.  Few  cases 
are  on  record,  nor  are  many  examples  to 
be  found  in  our  museums  ;  and  it  is  now 
quite  certain  that  this  condition  must  be 
regarded  as  extremely  rare. 

Speaking  in  general  terms,  the  degree 
of  contraction  is  proportioned  to  the  dura- 
tion of  the  complaint,  and  to  the  extent 
of  the  inflammatory  action  which  has  ex- 
isted ;  although  the  severity  of  the  symp- 
toms, the  amount  of  distress,  and  the  ef- 
fects on  the  constitution,  are  by  no  means 
always  commensurate  with  the  amount 
of  narrowing  which  exists.  It  is  very  rare 
indeed  to  find  the  urethra  altogether  im- 
pervious during  life  to  the  flow  of  urine. 
However  contracted  the  canal  may  be,  the 
urine  still  issues  either  ;n  a  very  small 
stream  or  by  drops.  Retention  does  not 
depend  on  absolute  organic  impermeabil- 
ity. It  is  easy  to  conceive  that  when  the 
canal  is  contracted  to  a  mere  pin-hole,  the 
slightest  cause  may  operate  to  occasion 
total  obstruction  ;  a  little  tumefaction  of 
the  part,  a  pellet  of  thick  mucus,  a  flake 
of  fibrinous  deposit,  or  a  very  small  cal- 
culus, are  quite  sufficient  to  block  up  the 
channel.  Probably  the  sides  of  the 
urethra  never  adhere,  and  cause  oblitera- 
tion of  the  canal ;  unless  indeed  fistula? 
have  been  established,  when,  although 
very  rarely,  this  accident  may  happen  in 
that  part  of  the  canal  which  is  anterior  to 


the  stricture.  But  even  then  it  occurs  al- 
most invariably  in  those  strictures  which 
are  of  traumatic  origin.  The  urethra 
may  be  cut  across  by  a  wound  in  the  peri- 
neum, and  for  want  of  proper  attention 
the  urine  may  pass  entirely  through  the 
artificial  opening,  and  adhesion  seal  up 
the  proper  passage.  But  such  oblitera- 
tion is  a  wholly  different  thing  from  stric- 
ture, and  ought  not  to  be  confounded 
with  it. 

Locality  of  stricture. — After  a  laborious 
investigation  of  this  subject,  respecting 
which  there  has  long  been  much  differ- 
ence of  opinion,  comprising  the  examina- 
tion of  270  preparations  in  our  principal 
museums,  I  have  arrived  at  the  following 
results.  All  examples  of  the  disease  may 
be  comprehended,  in  relation  to  this  in- 
quiry, in  three  distinct  classes  : — 

1.  Strictures  occurring  at  the  sub-pubic 
curvature,  i.  e.,  at  the  junction  between 
the  spongy  and  membranous  portions  and 
its  vicinity ;  the  latter  term  comprising 
an  inch  of  the  canal  before,  and  three- 
quarters  of  an  inch  behind,  that  point, 
thus  including  the  membranous  portion. 

That  part  of  the  urethra  which  is  most 
frequently  affected  with  stricture  is  the 
posterior  or  bulbous  part  of  the  spongy 
portion.  The  liability  of  this  part  to 
stricture  appears  to  diminish  as  it  ap- 
proaches the  deep  fascia,  behind  which 
stricture  is  very  rare.  Most  rarely  is  a 
stricture  found  so  far  back  as  the  posterior 
part  of  the  membranous  portion. 

2.  Stricture  occupying  the  centre  of  the 
spongy  portion,  i.  e,,  a  region  extending 
from  the  anterior  limit  of  the  preceding 
to  within  two  inches  and  a  half  of  the  ex- 
ternal meatus,  and  measuring  therefore 
about  two  and  a  half  to  three  inches  in 
length. 

3.  Stricture  occurring  at  the  external  ori- 
fice, and  within  a  distance  of  two  inches  and 
a  half  of  it. 

The  following  is  an  analysis  of  the  270 
preparations  referred  to  ;  they  exhibit  320 
distinct  strictures : — 


Total  number  of  strictures,  320  : 
"     in  region  1 
"  "  2 

"  "  3 


215,  or  67  per  cent,  of  the  entire  number. 
51    "  16  "  "  " 

54   "  17  "  "  " 


Of  these 


320 


There  were  185  examples  of  one  stricture  only,  situated  in  region  1. 
"           17                 "  "  "  "  2. 

i  i  94  "  "  "  "  3 

There  were  8  cases  in  which  the  urethra  was  strictured  in  all  three  regions. 

"10  "  "  "  in  regions  1  and  2  only. 

"       10  "  "  "  "  1    "    3     " 

"       13  "  "  "  "  2    "    3     " 
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Respecting  so-called  "  prostatic  stric- 
ture," it  may  suffice  to  state  that  there  is 
not  a  single  case  of  it  to  be  found  in  any 
one  of  the  public  museums  of  London, 
Edinburgh,  or  Paris,  nor  have  I  ever  met 
with  an  example.  It  must  be  concluded 
that  some  observers  who  describe  pros- 
tatic stricture  have  been  deceived  in  ref- 
erence to  it,  or  that  it  owes  its  supposed 
existence  to  inferences  drawn  from  the 
results  of  examinations  of  the  living  body, 
which  can  by  no  means  be  admitted  as 
evidence  on  this  subject. 

Causes  of  organic  stricture. — There  are 
two  principal  and  distinct  species  of  lesion 
which  give  rise  to  the  formation  of  stric- 
ture of  the  urethra.  The  first,  and  that 
which  by  far  the  most  frequently  operates, 
is  inflammation  in  the  canal ;  the  second 
is  injury  by  violence. 

The  first-named  process,  viz.,  the  in- 
flammatory, in  the  great  majority  of 
cases,  fortunately  terminates  by  resolu- 
tion, and  leaves  the  urethra  as  healthy  as 
before.  Whether  the  urethritis  be  gon- 
orrhceal,  or  of  non-sexual  origin,  that  is 
the  ordinary  result.  But  in  exceptional 
cases,  occurring  in  some  instances  prob- 
ably from  indiscretion  on  the  part  of  the 
patient,  in  others  from  violent  treatment, 
and  in  others  from  a  constitutional  indis- 
position to  terminate  inflammatory  ac- 
tion, this  latter  persists  and  produces  the 
deposit  which  ends  in  stricture  as  before 
described.  This  last-named  cause  is  not 
a  speculative  theory,  for  I  am  now  quite 
satisfied  that  in  certain  families  individ- 
uals inherit  a  proclivity  to  the  formation 
of  stricture.  It  is  not  therefore  acute 
gonorrhoea,  but  a  persisting  chronic  or 
subacute  affection,  which  seems  to  lay  the 
foundation  of  organic  stricture.  Hence 
a  long  period  often  elapses  between  the 
acute  attack  and  the  first  symptoms  of 
obstruction.  These  latter  appear  often 
very  insidiously  and  slowly,  and  at  first 
perhaps  scarcely  excite  the  attention  of 
the  patient.  Thus  it  is  that  a  period  of 
many  years  is  often  passed  before  the  ex- 
istence of  the  organic  change  has  become 
obvious. 

The  next  principal  cause  of  stricture  is 
mechanical  injury.  Blows  on  the  peri- 
neum, bruising,  lacerating,  or  partially 
destroying  the  urethra,  are  received  in  a 
variety  of  ways :  by  falls  on  some  hard 
object,  as  across  spars,  scaffolding,  lad- 
ders, chairs,  gates,  wheels,  saddles,  etc.  ; 
or  on  some  sharp  object  which  punctures 
the  perineum,  as  palisading  and  other 
fences,  from  earthenware  vessels  which 
break  under  the  sitter,  etc.  ;  again,  lacer- 
ation may  occur  from  the  bones  in  pelvic 
fracture  ;  lastly,  all  violence  in  the  use  of 
surgical  instruments  must  be  admitted  as 
another  traumatic  cause.  In  all  these 
cases  the  wounded  urethra  often  unites 


irregularly,  or  loss  of  substance  takes 
place,  and  the  cicatrix  resulting  perma- 
nently contracts  the  part.  The  strictures 
so  formed  are  among  the  most  obstinate 
and  difficult  to  treat  which  come  under 
our  care. 

An  occasional  cause  of  stricture  is  cica- 
trization following  chancrous  or  other 
ulcers  which  have  occasioned  loss  of 
substance.  The  results  of  these  are 
usually  observed  at  the  external  meatus. 
After  amputation  of  the  penis,  the  open- 
ing of  the  urethra  is  also  sometimes  nar- 
rowed in  a  similar  manner. 

Narrowing  of  the  urethra,  occurring 
generally  within  half  an  inch  or  an  inch 
of  the  external  meatus,  is  occasionally 
met  with  as  a  congenital  formation.  It 
is  remarkable  that  it  may  exist  up  to  the 
period  of  adult  life  without  occasioning 
the  smallest  inconvenience,  indeed  with- 
out being  discovered,  and  subsequently 
become  the  source  of  severe  symptoms. 
The  tissue  appears  to  become  in  later 
life  less  extensible,  and  to  interpose  a 
serious  obstruction  to  the  outflow  of 
urine. 

Sym2)toms. — Among  the  early  symp- 
toms, slight  urethral  discharge  is  often 
noted,  and  its  presence  sometimes  masks 
the  true  cause.  Pain  is  usually  felt  in 
the  urethra,  behind  the  stricture,  at  the 
time  of  micturition.  The  contents  of  the 
bladder  are  emptied  at  shorter  intervals 
than  has  been  natural.  The  stream  is 
altered  in  form,  becoming  more  or  less 
flattened ;  perhaps  twisted,  spirting, 
forked,  or  even  divided ;  which  condi- 
tions are  caused  by  the  current  of  water 
being  insufficient  in  size  and  force  to  di- 
late and  extend  the  lips  of  the  meatus 
externus ;  but  it  must  not  be  concluded 
that  the  mere  existence  of  such  a  stream 
is  a  proof  that  stricture  exists,  since  many 
persons,  from  a  tumid  condition  of  the 
meatus  alone,  habitually  pass  such  a  one. 
As  contraction  increases  the  stream  grows 
smaller,  the  momentum  of  the  current  is 
lost,  and  in  time  the  urine  may  issue  only 
by  drops.  Generally  speaking,  the  act  of 
micturition  is  always  prolonged  to  an 
extent  corresponding  with  the  degree  of 
obstruction  present.  Ultimately  the  acts 
of  micturition  become  very  frequent  and 
painful,  some  patients  being  compelled  to 
rise  from  bed  many  times  in  the  course  of 
the  night ;  while  in  the  worst  cases,  or 
during  temporary  exacerbations,  a  great 
portion  of  the  time  is  spent  in  laborious 
and  unavailing  efforts,  by  change  of  pos- 
ture or  by  straining,  to  obtain  some  relief. 
Tenesmus  of  the  rectum  is  thus  often  in- 
duced, leading  to  protrusion  of  the  mucous 
membrane  through  the  external  sphincter, 
and  sometimes  to  troublesome  prolapsus. 
In  bad  cases  the  patient  can  rarely  attempt 
to  empty  his  bladder  without  visiting  the 
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water-closet,  through  his  inability  to  pre- 
vent the  escape  of  the  contents  of  the 
rectum  from  the  efforts  required  for  that 
purpose.  Pains  in  the  peritoneum,  the 
testicles,  the  loins,  and  the  hypogastric 
region  are  usually  present  in  such  cases. 

In  some  few  cases  the  most  prominent 
symptom  throughout  is  retention.  There 
may  be  but  little  irritability  of  bladder, 
and  the  stream  of  urine,  when  passed,  is 
not  necessarily  very  small ;  a  No.  6  or  7 
catheter  may  pass  through  the  urethra  ; 
but  a  true  organic  stricture  is  present, 
and  may  perhaps  be  verified  by  the  touch, 
as  a  ring  of  indurated  material  in  the 
course  of  the  urethra.  The  patient  is 
liable  to  frequent  retention,  and  finds  no 
relief  but  from  catheterism,  while  at- 
tempts at  dilatation  are  followed  by  in- 
ability, more  or  less  prolonged,  to  pass 
water,  until  an  instrument  of  very  large 
size  has  been  reached. 

The  urine  also  shows  signs  of  change, 
which  become  more  marked  in  proportion 
as  the  case  advances.  A  portion  being 
retained  in  the  bladder,  from  inability  to 
overcome  the  obstruction,  the  secretion 
becomes  partially  decomposed,  and  irri- 
tates the  mucous  membrane  ;  and  thus 
urine,  cloudy,  ammoniacal,  and  deposit- 
ing as  it  coofs  a  quantity  of  pus  and  mu- 
cus, is  not  an  unfrequent  accompaniment 
of  stricture.  It  is  usually  alkaline,  de- 
posits slimy  tenacious  mucus,  and  also  a 
precipitate  of  the  prismatic  crystals  of 
triple  phosphate  of  ammonia  and  magne- 
sia, of  exudation  or  compound  granular 
corpuscles,  epithelium,  and  some  pus ; 
while  on  its  surface  an  iridescent  film  or 
pellicle  collects,  commonly  consisting  of 
the  triple  phosphate,  and  sometimes  of 
the  phosphate  of  lime.  Hematuria  is 
also  one  of  the  occasional  concomitants 
of  stricture.  Blood  sometimes  comes  from 
the  bladder,  in  small  quantity,  communi- 
cating a  dark  tint  to  the  urine.  It  fre- 
quently follows  the  use  of  the  catheter, 
but  it  appears  also  when  no  instrumental 
interference  has  taken  place  ;  or  it  may 
be  due  to  the  rupture  of  vessels  during 
erection,  the  urethra  being  unduly  con- 
fined by  the  presence  of  the  stricture,  and 
strained  bv  the  act  (see  Hematuria,  p. 
751). 

As  the  case  advances,  attacks  of  com- 
plete retention,  depending  on  the  causes 
above  mentioned,  become  more  frequent. 
The  urine  is  at  length  habitually  dis- 
charged by  drops,  so  that  a  stream  cannot 
be  said  to  exist.  ,  Sometimes  the  urine 
passes  away  involuntarily  during  the  un- 
consciousness of  sleep,  or  during  muscular 
exertions  ;  and  at  length  the  patient  loses 
the  power  to  retain  it  altogether.  At  this 
stage  'incontinence''  is  often  said  to  occur, 
which  term  does  not  here  apply  either  to 
an  irritable  or  to  a  paralyzed  condition  of 


the  bladder,  incapacitating  it  to  retain  its 
contents,  although  it  has  frequently  been 
mistaken  for  this.  The  urine  constantly 
dribbling  off  infects  the  patient  with  a 
urinous  odor,  and,  despite  all  precautions, 
excoriates  the  skin,  stains  the  clothes,  and 
renders  him  offensive  to  himself  and 
others.  But  these  symptoms,  in  nine 
cases  out  of  ten,  indicate  that  the  bladder 
is  distended,  and  that  the  surplus  only 
runs  off  in  the  manner  described,  the 
organ  remaining  filled  with  the  staler  por- 
tion of  the  urine,  unless  it  be  frequently 
emptied  by  the  catheter.  Thus  it  is  a 
state  of  retention,  or  of  engorgement, 
rather  than  of  incontinence.  The  extent 
of  dulness  on  percussion  over  the  pubcs 
will  indicate  this  condition,  and  also  the 
size  of  the  tumor  formed  by  the  distended 
viscus.  Under  these  circumstances  dis- 
ease of  the  bladder  is  increased,  and  .dis- 
organization more  readily  induced  than 
before.  Thus  ulceration  may  occur  in  its 
mucous  membrane,  or  in  that  of  the 
urethra  behind  the  stricture.  Under  such 
circumstances,  in  a  paroxysm  of  straining 
to  pass  water,  rupture  of  the  urethra  may 
take  place,  and  extravasation  of  urine 
occur  into  the  cellular  interspaces  in  the 
perineum,  scrotum,  and  supra-pubic  re- 
gion (see  Extravasation  of  Urine). 

Besides  the  local  symptoms  of  stricture, 
there  is  usually  disorder  of  the  digestive 
organs,  followed  by  the  consequences  of 
impaired  nutritive  function.  The  patient 
loses  flesh  and  strength,  looks  anxious 
and  careworn,  complains  of  pains  in  the 
back  and  loins,  and  often  becomes  the 
subject  of  severe  attacks  of  shivering. 
Others  invariably  experience  rigors  after 
the  passage  of  a  bougie,  or  if  an  instru- 
ment but  one  number  larger  than  the 
accustomed  size  be  passed.  Such  an  oc- 
currence appears  to  be  more  common 
among  those  who  have  long  inhabited 
warm  climates.  The  application  of  an 
irritant  or  corrosive  substance  to  the 
urethra  is  also  not  uncommonly  followed 
by  some  general  fever.  So  well  known  is 
this  phenomenon  that  it  has  received  the 
special  name,  and  not  inappropriately,  of 
"  urethral  fever. "  It  often  occurs  after  the 
first  act  of  micturition  following  the  ap- 
plication of  the  irritant,  as  if  from  con- 
tact of  urine  with  the  abraded  urethra,  or 
with  the  wound  if  incisions  have  been 
made.  Sometimes  it  is  intermittent  in 
its  character.  When  renal  disease  exists, 
these  symptoms  are  more  prone  to  occur  ; 
so  that  we  may  suspect  the  presence  of 
such  disease  when  severe  rigors  constantly 
follow  slight  urethral  irritation  in  patients 
not  predisposed,  by  climate  or  otherwise, 
to  experience  them,  and  who  have  suffered 
for  some  time  from  stricture.  I  have  ob- 
served, on  more  than  one  occasion,  sup- 
pression   of  urine,    rapidly    followed    by 
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death,  to  result  from  the  introduction  of 
an  instrument  larger  than  the  patient  has 
been  accustomed  to ;  or  again,  when  the 
ordinary  instrument  has  been  less  skilfully 
employed,  and  an  abrasion,  although  only 
an  exceedingly  slight  one,  has  been  made 
in  the  mucous  membrane  of  the  urethra. 
The  rapidity  with  which  death  may  occur, 
under  these  circumstances,  in  patients 
who  are  the  subjects  of  extensive  chronic 
disease  of  the  kidneys,  from  an  apparently 
exceedingly  trifling  lesion  so  caused,  is 
remarkable.  It  seems  to  be  due  to  ursemic 
poisoning ;  the  post-mortem  appearances, 
to  the  naked  eye,  do  not  necessarily  ex- 
hibit traces  of  inflammation  resulting  from 
the  particular  lesion.  In  these  cases  it 
appears  that  the  function  which  deter- 
mines the  elimination  of  urea  suddenly 
ceases  after  slight  injury  to  the  urethra, 
as  by  the  propagation  of  some  shock  to 
the  excreting  organ,  in  cases  where  the 
kidneys  are  largely  diseased.  And  there 
are  undoubtedly  sometimes,  although 
rarely,  instances  in  which  the  fatal  result 
ensues  in  this  manner  from  the  mere 
passing  of  a  catheter,  although  it  is  abso- 
lutely certain  that  no  mechanical  injury 
whatever  has  been  inflicted. 

From  the  symptoms  which  present 
themselves  three  classes  of  organic  stric- 
ture may  be  made,  which  will  embrace 
all  the  varieties  of  the  disease,  and  so 
serve  as  a  means  of  describing  in  brief 
terms  any  particular  example  in  the  liv- 
ing patient. 

1.  Simple  stricture. — Its  chief  sign  is 
diminution  in  the  size  of  the  stream  ; 
there  is  increased  frequency  of  micturition 
also,  with  some  pain,  although  the 
amount  of  either  varies  greatly  in  differ- 
ent cases. 

2.  Sensitive  or  irritable  stricture.  — Prone- 
ness  to  disturbance  of  the  nervous  system, 
as  evidenced  by  chilliness,  irregular  cir- 
culation, or  even  rigors  on  very  slight 
irritation.  Great  pain  is  caused  even  by 
the  gentle  application  of  instruments, 
and  it  continues  sometimes  long  after- 
wards. In  a  few  cases  also  a  disposition 
to  hemorrhage  is  manifested. 

3.  Contractile  or  recurring  stricture. — 
There  is  constant  tendency  to  become 
narrower  in  the  absence  of  treatment ; 
and  contraction  rapidly  recurs  after  dila- 
tation has  been  applied. 

Diagnosis  and  treatment.  Dilatation. — 
The  symptoms  just  detailed  are  not  suffi- 
cient alone  to  establish  the  presence  of 
stricture  ;  it  is  necessary  to  examine  the 
urethra  with  an  instrument  to  ascertain 
whether  an  organic  obstruction  exists, 
whether  one  or  more  are  present,  their 
calibre,  and  what  extent  of  the  canal  is 
involved. 

For  this  purpose  instruments  of  various 
forms  and  compositions  are  used  ;  some 


are  soft  and  pliable,  others  are  clastic, 
others  inflexible  and  solid.  Souk;  are 
solid  throughout,  mostly  called  bougies; 
others  are  hollow,  to  permit  urine  to  flow 
through,  and  are  termed  catheters.  As  a 
rule  the  flexible  instruments,  whether 
hollow  or  solid,  are  less  irritating  to  the 
urethra  than  the  inflexible,  and  I  advise 
their  employment  in  most  cases.  They 
are  of  two  kinds,  each  made  in  two  forms. 
The  English  gum-catheter  has  a  consider- 
able amount  of  firmness  when  cold,  but 
is  very  flexible  if  placed  in  water  at  100° 
to  110°  Fahr.,  and  will  retain  when 
plunged  into  cold  water  almost  any  form 
communicated  when  warm.  This  quality 
is  of  extreme  value,  especially  in  the 
treatment  of  enlarged  prostate,  where  a 
well-curved  instrument  is  required.  Or- 
dinarily they  are  mounted  on  curved 
stylets,  which  maintain  the  desired  form, 
but  the  stylet,  as  a  rule,  is  to  be  with- 
drawn from  the  catheter  before  using  it. 
Bougies  of  the  same  material  are  suscepti- 
ble of  similar  treatment.  Formerly  they 
were  made  of  wax,  hence  the  name,  but 
they  have  fallen  into  disuse,  being  re- 
placed by  better  materials. 

The  French  instruments  are  much 
softer  and  more  flexible  than  the  English, 
and  may  be  made  either  curved  or  straight, 
not  taking  any  other  form  than  the  origi- 
nal one.  But  their  extreme  flexibility 
enables  them  often  to  traverse  the  urethra 
without  pain  or  even  discomfort  to  the 
patient,  and  sometimes  even  when  solid 
instruments  pass  with  difficulty.  Per- 
haps, as  a  rule,  no  instrument  passes 
cither  in  a  healthy  or  in  a  strictured  ure- 
thra, provided  the  obstruction  is  not  ex- 
ceedingly narrow  and  tight,  so  easily  and 
readily,  for  the  majority  of  cases,  as  the 
French  bougie,  which  tapers  for  one-third 
of  its  length  almost  to  the  end,  this  con- 
sisting of  a  bulb  half  the  size  of  the  full 
calibre  of  the  instrument  (see  fig.  445). 
The  long  and  extremely  flexible  extremity 
readily  insinuates  itself  through  the  pas- 
sage ;  and  were  the  instrument  to  end  in 
a  fine  point,  this  might  readily  be  caught 
in  some  lacuna,  but  the  terminal  bulb 
prevents  this,  and  the  merest  tyro  can 
generally  pass  it  at  once  into  the  bladder. 
In  doing  so,  if  the  patient  stands,  the 
bougie  being  oiled,  is  merely  introduced 
and  pushed  horizontally  inwards,  without 
any  attempt  to  direct  its  progress.  The 
bulb-ended  bougies  and  catheters,  often 
but  less  appropriately  termed  "  olivary 
bougies,"  are  often  of  extreme  utility 
both  to  the  surgeon  and  to  the  patient 
who  requires  them  for  his  own  use,  but 
they  are  quite  unsuitable  to  hot  climates, 
where  for  the  most  part  metallic  instru- 
ments are  necessary. 

To  introduce  the  silver  catheter,  and 
supposing  the  patient  to  occupy  the  stand- 
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ing  position,  the  following  plan  may  be 
adopted :  Let  the  handle  or  upper  end  of 
the  instrument  be  lightly  held  between 
the  thumb  and  the  fore  and  middle  fin- 
gers of  the  right  hand,  the  concavity  of 
the  curve  looking  towards  the  left  groin 


of  the  patient,  and  the  general  direction 
of  the  instrument  being  almost  horizon- 
tal. The  penis  is  to  be  raised  with  the 
left  hand,  the  point  of  the  instrument  in- 
serted into  the  urethra  and  slowly  carried 
onwards   until  four  or  five  inches  have 


Fig.  445. 
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Bulb-ended  bougie  and  catheter. 


disappeared ;  the  handle  is  brought  to 
the  middle  line  at  the  same  time,  at  first 
close  to  the  patient's  abdomen,  after 
which  it  is  to  be  gently  and  lightly  de- 
pressed ;  and  as  the  point  is  felt  to  tra- 
verse the  sub-pubic  curve,  the  handle  is 
gradually  brought  down  towards  the  ope- 
rator, until  it  sinks  beneath  the  horizontal 
line,  when  the  opposite  extremity  will  be 
free  in  the  bladder.  If  difficulty  occurs, 
the  direction  of  the  instrument  may  be 
slightly  altered,  or  it  may  be  withdrawn 
an  inch  or  so,  and  then  re-introduced 
with  the  handle  more  upright  than  be- 
fore, or  the  reverse,  as  the  case  may  re- 
quire. If,  notwithstanding  all,  the  instru- 
ment is  stopped  point  blank,  and  at  the  I 


same  spot  on  each  trial,  there  is  reason  to 
suppose  that  stricture  is  encountered.  On 
the  other  hand,  if  the  urethra  is  healthy, 
a  solid  sound  of  good  size  will  pass  al- 
most by  its  own  weight  if  lightly  handled  ; 
at  all  events,  a  very  slight  pressure  from 
the  forefinger  upon  its  handle  will  be 
amply  sufficient,  if  additional  impetus  be 
required.  The  main  point  is  to  allow  the 
point  to  slide  easily  along  the  upper  sur- 
face of  the  urethra.  It  will  not  then  be 
caught  in  the  depression  of  the  bulb  on 
the  floor  of  the  urethra,  nor  will  it  be  so 
likely  to  be  impeded  in  the  sinus  of  the 
prostate.  (See  the  annexed  diagram  re- 
presenting a  section  of  the  urethra  through- 
out its  course.)    It  is  never  to  be  forgot- 
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Section  of  the  urethra,     a.  Prostatic,     b.  Membranous,     e.  Spongy  portion. 


ten  that  a  powerful  lever  is  in  action 
when  the  handle  is  depressed,  the  resist- 
ance of  which  bears  on  structures  which 
may  be  easily  perforated  if  undue  force  be 
applied.  Whatever  the  obstruction,  it  is 
never  to  be  forced  :  temper,  patience,  and 
a  light  hand  will  overcome  almost  all 
cases  of  difficult}'.  All  attempts  at  ra- 
pidity of  execution  are  wholly  out  of 
place,  fraught  only  with  danger  to  the 
patient,  and  calculated  to  reflect  discredit 
on  the  operator. 

That  mode  of  passing  a  catheter  which 
has  obtained  the  name  of  the  "tour  de 
maitre,"  can  be  only  necessary  with  an 
extremely  corpulent  patient.  It  consists 
in  introducing  the  instrument  with  the 
convexity  of  its  curve  upwards,  and  with 
the  handle  in  a  perpendicular  line  beneath; 
in  carrying  it  to  the  deep  perineal  fascia 
in  this  direction,  and  when  it  has  arrived 


at  that  point,  in  sweeping  it  round  adroit- 
ly so  as  to  describe  a  half  circle,  of  which 
its  point  is  the  centre  ;  at  the  same  time 
gradually  depressing  the  handle  to  carry 
the  instrument  through  the  sub-pubic 
curve. 

When  much  time  is  required,  the  re- 
cumbent position  is  generally  best.  .  The 
head  and  shoulders  should  be  slightly  ele- 
vated by  pillows,  and  the  knees  a  little 
raised  and  separated  from  each  other ;  the 
operator  should  stand  on  the  left  side  of 
the  couch,  hold  the  catheter  as  before  di- 
rected, and  introduce  it  over  the  patient's 
left  groin,  the  handle  being  in  the  hori- 
zontal direction  ;  he  should  support  the 
penis  with  the  left  hand,  placing  the 
palm  upwards,  so  that  the  middle  and 
ring-fingers  hold  the  penis  just  behind  the 
corona  glandis ;  the  index-finger  and 
thumb  are  then  at  liberty  to  be  applied 
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for  the  purpose  of  retracting  the  prepuce 
if  necessary.  The  beak  of  the  instrument 
having  been  introduced,  it  should  at  first 
be  maintained  against  the  inferior  wall 
of  the  canal,  to  avoid  a  lacuna  on  the 
roof,  sometimes  considerably  developed  ; 
an  accident  which  gives  the  patient  pain, 
and  sometimes  disconcerts  an  operator. 
The  fingers  of  the  left  hand  gently  draw 
the  penis  over  the  instrument  as  it  glides 
easily  on  to  the  bulbous  part,  the  handle 
still  being  horizontal,  or  nearly  so ;  ar- 
rived at  which,  if  some  obstruction  seems 
to  offer,  the  instrument  should  be  with- 
drawn an  inch  or  so,  and  again  passed, 
taking  care  not  to  elevate  the  handle  so 
soon  ;  after  whi«h,  by  gently  raising  it 
and  causing  it  to  describe  a  curve  along 
the  middle  line,  the  extremity  will  prob- 
ably glide  slowly  upwards  into  the  blad- 
der as  the  handle  sinks  towards  the  inter- 
val between  the  patient's  thighs.  In 
passing  an  English  gum-catheter,  take 
care  that  it  is  well  curved  after  the  stylet 
is  removed,  as  the  warmth  of  the  urethra 
tends  to  straighten  the  instrument,  and 
so  occasion  it  to  hitch  on  the  floor  on  ar- 
riving at  the  membranous  portion.  The 
point  should  be  well  turned  up,  and  the 
curve  maintained  in  passing  the  first  half 
of  the  catheter  very  close  to  the  belly  of 
the  patient,  after  which  a  rather  quick  de- 
pression of  the  shaft  carries  the  point 
easily  into  the  bladder. 

In  exploring  the  urethra,  especially  if 
the  symptoms  are  not  well  marked,  we 
are  not  hastily  to  conclude,  because  a  little 
obstruction  presents  itself  in  the  passage, 
that  stricture  is  of  necessity  present.  The 
part  is  extremely  sensitive,  and  resists 
any  but  gentle  efforts  to  traverse  it,  the 
more  so  if  it  be  the  first  time  an  instru- 
ment has  been  introduced.  Sometimes  at 
the  neck  of  the  bladder  itself  a  little  more 
than  usual  depression  of  the  handle  of  the 
catheter  is  required,  or  it  may  be  neces- 
sary to  employ  an  instrument  with  a 
stronger  and  longer  curve. 

The  size  of  an  instrument  to  be  first 
used  is  by  no  means  a  matter  of  indiffer- 
ence. As  a  rule,  whatever  statements  the 
patient  may  make,  we  should  always  use 
a  bougie  or  catheter,  not  smaller  than  No. 
7  or  8,  with  a  blunt,  not  conical  or  bul- 
bous extremity,  as  the  former  affords  a  far 
more  certain  indication  of  the  situation  of 
the  obstruction  than  a  small  instrument, 
which  might  pass  through  a  slight  con- 
striction altogether  ;  or  whose  point  maybe 
entangled  in  a  lacuna,  or  in  a  fold  of  mu- 
cous membrane,  the  first  of  which  would 
nave  been  closed,  and  the  second  oblite- 
rated, by  the  passage  of  an  instrument 
sufficiently  large  to  fill  the  urethra.  By 
such  entanglement,  perhaps,  injury  may 
be  inflicted  on  the  canal,  or  the  unfounded 


belief  in  the  existence  of  abnormal  ob- 
struction in  it  may  be  induced. 

Suppose,  however,  that  a  stricture  is 
encountered,  its  distance  from  the  exter- 
nal meatus  should  be  accurately  noted 
and  its  situation  remembered.  Then  a 
smaller  instrument  is  to  be  passed,  in 
order  to  determine  the  calibre  of  the  stric- 
ture :  if  this  enter  the  contracted  part,  it 
is  at  once  obvious  by  its  being  "  /tcZcZ," 
i.  e.,  it  has  entered  a  narrower  passage 
which  fits  closely  to  and  retains  it,  so  that 
on  attempting  to  withdraw  it,  some  force 
is  necessary  for  the  purpose.  A  trial  of 
several  instruments  may  be  necessary, 
until  at  last  one  which  is  sufficiently 
small  to  enter  the  constriction  is  arrived 
at ;  but  we  should  always  bear  in  mind 
that  the  smaller  the  instrument  the  more 
careful  and  the  more  sparing  of  pressure 
must  the  operator  be,  since  such  an  in- 
strument will  inflict  a  wound  with  ease 
directly  proportioned  to  the  smallness  of 
the  point. 

The  method  just  recommended  I  have 
found  generally  sufficient  to  determine  the 
existence  of  stricture  under  ordinary  cir- 
cumstances. When  it  is  desirable  to  have 
an  exact  knowledge  of  the  length  to  which 
the  canal  is  affected  by  narrowing,  a  bul- 
bous-ended instrument,  of  which  the  shaft 
is  slender,  may  be  employed  for  the  pur- 
pose. It  is  rarely  necessary  to  employ 
them,  although  before  performing  ure- 
throtomy it  is  as  well  to  do  so.  For  this 
purpose  instruments  must  be  used  with 
bulbs  of  various  sizes,  from  about  No.  2 
to  No.  7,  the  stems  of  the  smaller  to  be 
equal  to  that  of  a  No.  1  catheter,  of  the 
larger  about  No.  2  or  3.  One  of  these  is 
found,  the  bulb  of  which  will  pass  with 
slight  pressure  through  the  stricture, 
when  it  is  felt  to  be  free  and  easily  mova- 
ble beyond.  On  withdrawing,  as  it  passes 
outwards  through  the  constriction  a  little 
obstruction  is  encountered.  In  this  man- 
ner, the  extent  of  contracted  urethra, 
generally  comprised  within  a  range  of  the 
fourth  or  half  of  an  inch,  is  readily  esti- 
mated. So  also  the  existence  of  another 
stricture  beyond  the  first  may  be  demon- 
strated in  the  same  way. 

[This  bulbous  bougie  (fig.  447),  is  an 
instrument  of  great  value  in  locating 
strictures  in  the  pendulous  urethra,  and 
deciding  their  extent.  They  are  furnished 
by  instrument-makers  of  woven  material, 
French  or  English  make,  as  well  as  con- 
structed of  metal,  whalebone,  etc.  A 
number  of  very  ingenious  instruments 
have  also  been  devised  to  act  as  a  univer- 
sal bougie  a  boule,  but  a  set  of  the  simple 
bulbous  sounds,  made  of  whalebone  or 
metal,  will  prove  most  useful  in  the  end. 

A  blunt  (not  conical)  steel  sound  is 
probably  the  best  instrument  with  which 
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to  detect  a  stricture  at  or  beyond  the 
bulbo-membranous  junction,  and  the  gene- 
ral surgeon  will  find,  it  more  easy  to  keep 
a  full  set  of  conical  steel  nickeled  sounds, 
in  good   order,  always  ready  to  treat  a 


case  of  stricture  by  dilatation,  than  he 
will  to  keep  provided  with  perishable 
French  conical  bougies.  It  must  be  re- 
membered, however,  that  extra  care  and 
intelligence  are  necessary  if  conical  steel 


Fig.  447. 
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Olivary  or  bulbous  bougie. 


instruments  are  used  in  the  urethra,  and 
that  it  is  rarely  allowable  for  any  one  but 
a  master  to  use  any  metallic-  instrument 
in  the  urethra  smaller  than  10  French, 
unless  that  instrument  be  conducted  upon 
a  guide.] 

Of  late  years  attempts  have  been  made 
to  examine  the  urethra  and  bladder,  not 
merely  through  the  sensations  obtained 
by  touch  from  an  instrument,  but  by  vision 
also.  For  this  purpose  a  straight  metal 
tube  (the  "  Endoscope"),  which  may  vary 
in  size  between  9  or  12  of  the  catheter 
scale,  is  used  for  the  urethra,  and  one  in 
the  form  of  a  beaked  sound  with  a  piece 
of  glass  at  the  angle  for  the  bladder.  To 
the  tube  when  introduced  a  lamp  is  ad- 
justed, with  eye-piece  and  reflector,  so  as 
to  throw  a  pencil  of  powerful  rays  on 
whatever  substance  impinges  directly  on 
the  bottom  of  the  straight  tube.  What- 
ever this  is,  being  comprised  within  a 
circle  of  about  the  \  or  the  \  of  an  inch  in 
diameter,  is  visible  to  the  observer  look- 
ing through  the  eye-piece  and  the  perfo- 
rated reflector.  The  same  tube  may  be 
employed  also  with  an  ordinary  jet  of  gas 
or  with  sunlight.     I  have  tested  various 


endoscopes  on  numerous  occasions  during 
many  years  past,  and  I  am  compelled  to 
say  that  I  do  not  find  any  advantage 
to  be  derived  from  their  use  in  the  treat- 
ment of  stricture,  or  of  any  disease  of  the 
bladder.  It  is  easy  to  see  the  color  of  the 
mucous  membrane  of  the  urethra  and  of 
the  bladder  touched  by  the  tube  ;  also  to 
see  that  very  small  portion  of  a  calculus 
against  which  the  end  of  the  tube  rests. 
No  illumination  of  the  cavity  of  the  blad- 
der can  be  made  ;  this  being  filled  with 
urine,  mostly  in  disease  more  or  less 
cloudy  and  opaque,  less  is  visible  there 
than  in  the  urethra,  and  in  the  latter  spot 
it  is  difficult,  indeed  rarely  possible,  to 
discover  the  orifice  of  a  stricture,  or  to 
identify  even  characteristic  structures 
proper  to  the  canal.  Differences  of  color 
are  those  only  which  are  readily  appre- 
ciable. The  employment  of  such  an  ap- 
paratus, moreover,  is  not  to  be  regarded 
by  any  means  as  a  -painless  proceeding, 
to  say  the  least  of  it ;  commonly  it  is 
productive  of  much  irritation.  With  a 
large  tube  suited  for  examining  the  rec- 
tum, the  result  is  very  much  more  satis- 
factory. 


Fig.  448. 
2-3 


%G 


'OOO.OOO 


2/3 
12       11 


id  18  lj  lS  15       14         l-i 

O  O  Ooooooo 

J/3  6  2/3         y3  5        y3      1/3       4       2/a 

*°       9       8       7        S      6     4     3      2    1 

OOOO    Oooo°° 

"A        3       */s     7/3      2.     a/j  'I 3    1     ?/j  fa 
English  scale  for  catheters. 


Hitherto,  in  speaking  of  the  sizes  of 
urethral  instruments,  the  English  scale 
lias  been  always  assumed,  as  being  that 
best  known  in  this  country.  The  scale, 
however,  of  the  French  is  better,  as  pro- 
ducing smaller  intervals  between  each 
number,  in  making  these  intervals  more 
regular,  and  the  number  itself  to  express 
the  measure  of  the  calibre  marked  by 


each  instrument.  No.  1  is  one  millimetre 
in  circumference,  No.  2  is  two  millimetres, 
and  so  on  up  to  30.  The  Nos.  3  to  21  re- 
present pretty  generally  the  Nos.  1  to  12 
of  our  scale,  that  is,  about  18  numbers 
instead  of  12.  A  fac-simile  of  the  metri- 
cal scale  is  seen  in  the  figure  448. 
Treatment. — Its  object  is  twofold  :— 
First,  to  restore  the  natural  calibre  of 
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the  canal,  so  far  as  is  consistent  with  the 
safety  and  comfort  of  the  patient. 

Secondly,  to  maintain  the  adequate  pa- 
tency of  the  canal  afterwards. 

Now,  since  strictures  vary  in  amount 


of  contraction,  in  dilatability,  in  disposi- 
tion to  return,  in  local  sensibility,  and  in 
liability  to  manifest  sympathy  with  other 
parts  of  the  body,  etc.,  various  modes  of 
treatment  are  necessary,  appropriate  to 


[Fig.  449.] 
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French  scale.     The  corresponding  English  numbers  are  also  shown. 


different  cases.     Hence,  innumerable  in- 
ventions for  the  fulfilling  of  the  above  in- 

[Fig.  450.] 
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dications  have  been  described,  and  modes 
of  treatment  proposed.      All,   however, 
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may  be  resolved  into  three  classes.  The 
opposing  tissue  of  the  stricture  is  either 
dilated,  gently  or  forcibly  ;  or  it  is  wholly 
or  partially  destroyed  by  chemical  agents  ; 
or  it  is  divided  by  some  cutting  instru- 
ment ;  and  of  course  all  these  processes 
may  be  more  or  less  combined  with  cer- 
tain general  or  constitutional  treatment. 

Dilatation,—  This  is  the  mildest  and 
most  desirable  treatment  to  employ  when- 
ever the  case  admits  of  it ;  it  is  also  the 
most  generally  applicable,  and  the  best 
adapted  to  a  very  large  proportion  of  all 
the  cases  presented  to  our  notice.  It  is 
the  method  which  almost  all  surgeons 
agree  to  use  as  the  rule,  availing  them- 
selves of  other  means  when  its  action 
after  fair  trial  is  found  to  be  inefficient. 
The  history  of  surgery  shows  that  it  is 
still  the  most  ancient  mode,  having  been 
employed  for  the  destruction  of  "  carno- 
sities"  in  the  time  of  Galen,  and  never 
having  been  superseded  to  the  present 
day. 

To  apply  it  in  ordinary  cases,  a  flexible 
bougie,  as  large  as  the  stricture  will  eas- 
ily admit,  should  be  passed  fairly  through 
it,  and  then  be  at  once  withdrawn  with 
as  much  care  and  gentleness  as  was  em- 
ployed in  introducing  it :  a  note  of 
the_  size  should  be  recorded,  and  the 
patient  desired  to  come  again  in  two  or 
three  days  :  the  same  may  then  be  passed, 
perhaps  with  greater  ease  than  before  ;  if 
so,  it  is  to  be  withdrawn  at  once,  and  the 
next  size  larger  introduced,  provided  it 
requires  no  undue  force  to  do  so.  The 
visit  is  to  be  repeated  as  before,  if  neither 
pain,  nor  bleeding,  nor  much  smarting  in 
micturition,  follow  and  continue  after 
the  operation.  Sometimes  a  fit  of  shiver- 
ing occurs,  or  the  patient  may  be  faint  or 
sick,  which  are  not  unfrcquent  effects  of 
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the  passage  of  an  instrument,  more  espe- 
cially for  the  first  time.  If  any  of  these 
phenomena  take  place,  the  interval  should  i 
be  lengthened  a  day  or  two,  and  the  con-  | 
dition  of  the  health  examined.  If  the 
patient  complains  of  soreness  of  the  ure- 
thra, and  that  micturition  is  painful,  the  l 
urine  is,  perhaps,  unduly  acid,  and  it  will  ! 
be  desirable  to  regulate  his  diet  and  habits  ! 
so  as  to  promote  a  healthy  character  in  j 
the  secretions  generally.  At  the  same  | 
time,  if  it  be  so,  he  will  generally  derive 
benefit  from  a  little  bicarbonate  or  citrate 
of  potash,  combined  or  not,  as  occasion 
ma)  require,  with  hyoscyamus,  and  taken 
three  or  four  times  a  day  ;  or,  the  alkali 
may  be  given  in  infusion  of  buchu,  if  the 
mucous  membrane  of  the  bladder  seems 
to  be  irritable,  or  disposed  to  secrete  too 
freely.  Irritability  of  the  urethra,  how- 
ever, is  much  allayed  by  the  gentle  and 
careful  use  of  instruments.  Even  when 
much  suffering  is  produced  at  the  first  at- 
tempt, it  usually  becomes  notably  less  at 
every  succeeding  passage  of  the  sound. 
Supposing  none  of  these  consecpiences  to 
happen,  the  same  plan  of  gradual  advance 
may  be  continued  at  each  visit,  so  that 
No.  11  or  12  may  be  soon  safely  reached 
in  such  a  case  as  that  described,  when  a 
very  fair  amount  of  dilatation  has  been 
achieved  :  if  the  urethra  is  of  the  ordi- 
nary size,  if  the  last  step  or  two  in  the 
progress  have  been  easily  made,  -without 
pain  or  annoyance  to  the  patient,  it  is 
well  to  go  on  to  No.  12  or  13.  Finally, 
the  maximum  point  of  dilatation  arrived 
at  should  be  maintained  for  a  short  time, 
the  largest-sized  instrument  employed 
being  used  at  gradually  increasing  inter- 
vals of  time,  in  order  to  maintain  the 
ground  which  has  been  won. 

If,  however,  the  case  is  more  difficult, 
and  after  the  use  of  a  smaller  instrument 
no  penetration  is  effected,  it  is  desirable 
to  see  the  patient  make  water ;  if  the 
stream  is  small,  the  size  of  the  instrument 
should  correspond  with  it ;  if  it  is  not, 
the  contraction  cannot  be  very  consider- 
able, and  some  fold  of  membrane,  or  per- 
haps a  false  passage,  has  entangled  the 
point ;  and  in  any  case  the  bougie  to  be 
tried  next  should  be  as  nearly  as  possible 
of  the  size  of  the  stream.  In  introducing 
it,  the  floor  of  the  urethra,  as  wrell  as  any 
lateral  deviation  in  its  course,  are  to  be 
.avoided,  these  being  favorite  situations 
ibr  false  passages.  Failing"  of  success  in 
one  direction,  we  should  next  cautiously 
carry  the  point  towards  others,  trying  pa- 
tiently for  a  short  time  to  insinuate  it 
either  above,  below,  or  on  either  side  of 
the  passage,  if  the  slightest  sensation  of 
its  being  "  held"  indicates  that  the  orifice 
exists  in  any  of  these  directions.  And 
when  the  instrument  has  thus  become  a 
little  grasped,  we  should  endeavor  to  fa- 


cilitate its  progress  by  patient,  continued, 
and  moderate  pressure,  the  precise 
amount  of  which  should  be  proportioned 
to  the  degree  which  the  patient  will  bear 
without  much  complaining.  Some  min- 
utes should  be  devoted  to  the  attempt, 
the  success  of  which  will  much  depend 
upon  the  steadiness  and  singleness  of  pur- 
pose with  which  it  is  pursued.  Some- 
times the  introduction  of  the  left  fore- 
finger, previously  oiled,  into  the  rectum, 
will  facilitate  the  progress  of  the  instru- 
ment, either  by  permitting  its  point  to  be 
raised  to  some  extent,  or  by  enabling- us 
to  judge  more  precisely  of  its  exact  local- 
ity and  relation  to  the  parts  around  ; 
above  all,  whether  it  is  or  is  not  in  a  false 
passage. 

The  employment  of  continued  pressure 
on  the  face  or  commencement  of  an  indu- 
rated and  not  very  sensitive  stricture,  is 
sometimes  successful,  either  by  inducing 
absorption,  or  by  mechanical  action  upon 
the  yielding  materials  of  the  obstruction. 
The  operator,  however,  should  be  certain 
that  he  is  really  acting  on  the  contraction, 
and  not  following  or  making  a  false  pas- 
sage. It  is  important  to  remember,  as  an 
invariable  rule  in  relation  to  these  at- 
tempts, that  when  the  instrument  is 
tightly  grasped,  the  operator  may  infer 
that  its  point  is  safe  within  the  strictured 
part,  and  that  when  the  point  feels  free, 
movable,  and  capable  of  being  withdrawn 
without  appreciable  efiort,  it  is  certainly 
not  in  the  stricture  ;  it  may  be,  in  such 
circumstances,  in  a  false  passage.  If, 
after  being  grasped  or  "held,"  it  ad- 
vances suddenly  for  a  short  distance  under 
pressure,  and  becomes  movable,  it  is 
probable  that  a  false  passage  has  been 
made  and  the  urethral  walls  perforated  ; 
after  which  unfortunate  occurrence  all 
further  efforts  must  be  given  up,  at  least 
for  several  days,  and  the  employment  of 
instruments,  when  again  resorted  to, 
must  be  conducted  with  vigilant  care,  to 
avoid  any  re-opening  of  the  lacerated  part. 
If,  after  several  applications  of  the  in- 
strument, the  stricture  is  still  not  passed, 
or  if  the  case  at  its  commencement  appears 
to  be  more  than  usually  difficult,  we  must 
take  still  further  precautions  to  insure 
success.  It  is  preferable  to  visit  the  pa- 
tient when  in  bed,  with  the  skin  warm 
and  moist  from  ample  coverings.  A  hot 
hip-bath  just  before  the  visit  is  sometimes 
advantageous.  "When  introducing  the 
instrument,  all  unnecessary  exposure 
shouid  be  carefully  guarded  against. 
Premising  that  the  situation  of  the  stric- 
ture has  been  carefully  verified  before- 
hand, a  silver  catheter  should  be  selected, 
the  size  of  which  should  be  little  less  than 
that  of  the  stream  of  urine.  Perhaps  it 
is  sometimes  desirable  to  apply  the  oil  to 
the  urethra  itself,  rather  than  to  the  instru- 
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ment,  injecting,  by  means  of  a  common 
glass  syringe,  four  or  live  drachms  of 
olive  oil.  This  proceed hrg  facilitates  the 
progress  of  a  small  instrument  to  the 
stricture,  and  tends  to  open  the  latter  by 
the  penetration  of  the  oil  into  the  nar- 
rowed passage  itself. 

When  the  stricture  has  been  passed, 
considerable  care  is  necessary  in  guiding 
onwards  the  point  through  the  canal  be- 
hind, to  prevent  its  becoming  engaged  in 
the  enlarged  lacuna?  which  are  commonly 
found  here.  These  are  usually  on  the 
floor ;  and  not  a  little  patience  and  man- 
agement are  sometimes  required  to  carry 
the  point  of  a  slender  instrument  over 
them  and  lodge  it  safely  in  the  bladder. 
Usually  the  point  has  to  be  tilted  upwards 
somewhat  ;  and  here  it  is  that  the  finger 
in  the  rectum  is  most  commonly  of  use. 

False  passages  are  some  of  the  most 
perplexing  complications  of  a  narrow 
stricture  which  the  operator  has  to  deal 
with,  inasmuch  as  the  difficulty  of  getting 
into  the  right  opening  is  greatly  increased 
by  the  readiness  with  which  the  instru- 
ment enters  the  wrong  one.  It  is  to  be 
remembered  that,  as  a  rule,  false  passages 
most  frequently  commence  on  a  level  below 
that  of  the  proper  opening ;  and  that  the 
operator's  finger  when  in  the  rectum,  near 
to  which  the  false  passage  is  almost  cer- 
tain to  run,  will  inform  him  as  to  the 
route  which  the  catheter  is  taking, 
whether  it  be  too  close  to  the  gut  or  de- 
viating to  the  right  or  left  of  the  median 
line,  and  will  also  assist  him  to  direct  the 
point  in  its  true  course. 

[Probably  no  instrument  has  been  in- 
vented which  affords  more  aid  to  the 
surgeon  in  threading  a  tight  stricture 
than  the  whalebone  filiform  bougie,  with 
its  point  bent,  or  twisted  in  a  spiral  so  as 
to  be  thrown  out  of  the  line  of  the  long 
axis  of  the  instrument  (fig.  4j1). 

Fig.  451. 
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Filiform  bougies  (the  tips  only). 

With  a  number  of  such  instruments 
used  singly  or  many  at  a  time,  so  that  the 
points  of  some  of  them  may  engage  in 
false  passages  and  the  mouths  of  dilated 
ducts  of  mucous  glands,  nearly  every 
stricture,  however  tight,  may  by  patience 
be  overcome,  and  a  guide  thus  passed 
into  the  bladder.  Upon  such  a  guide  any 
instrument  may  now  be  safely  passed, 
the  instrument  being  tunnelled  by  having 


i  a  little  hole  at  its  beak  which  is  threaded 
over  the  guide.  Tins  use  of  tunnelled 
instruments  is  a  great  advance  in  modern 
urethral  surgery.  It  was  introduced  to 
the  profession  several  years  ago  by  Prof. 
Win.  II.  Van  Buren,  of  New  York,  his 
then  assistant,  Dr.  Gouley,  whose  name 
is  sometimes  given  to  these  instruments, 
having  carried  out  his  designs  by  the  aid 
of  the  different  surgical-instrument  ma- 
kers. At  present,  greatly  to  their  ad- 
vantage, nearly  all  urethral  instruments 
of  small  size  are  found  in  the  shops  tun- 
nelled —  the  sound,  catheter,  and  the 
various  divulsors  and  urethrotomes.] 

The  influence  of  chloroform  [or  ether]  has 
been  sometimes  found  extremely  useful  in 
facilitating  the  passage  of  a  catheter  or 
sound  through  the  urethra,especially  when 
it  ismore  than  ordinarily  sensitive,  and  the 
pain  occasioned  by  instrumental  interfe- 
rence produces  uncontrollable  and  invol- 
untary efforts  of  resistance  on  the  part  of 
the  patient.  It  is  to  be  remembered  that 
it  is  not  for  the  purpose  of  permitting  the 
instrument  to  be  used  with  greater  force 
than  before,  but  in  order  to  produce  relax- 
ation of  the  muscular  tissues,  both  of  the 
voluntary  and  involuntary  kinds,  that  the 
chloroform  is  administered  ;  and  it  must, 
of  course,  be  given  to  a  sufficient  extent 
to  ensure  this  result. 

Continuous  or  permanent  dilatation. — A 
very  useful  means  of  rapidly  dilating  a 
stricture  which  has  been  obstinate  under 
ordinary  treatment  is  that  of  retaining 
the  catheter  in  the  urethra  for  forty-eight 
or  seventy-two  hours  at  a  time,  without 
removing  it.  Especially  when  great  diffi- 
culty has  been  encountered  in  its  introduc- 
tion, this  treatment  is  frequently  of  great 
value ;  if,  owing  to  extreme  sensibility, 
each  introduction  of  an  instrument  is 
followed  by  much  pain  or  by  rigors,  it  is 
sometimes  one  of  the  most  efficient 
methods  which  can  be  adopted.  In 
putting  it  into  execution,  a  week  or  two 
of  confinement  to  the  house  must  be 
reckoned  on.  The  catheter  having  been 
introduced,  it  may  be  fastened  by  band- 
ages round  the  body  ;  for  this  purpose 
one  may  be  carried  round  above  the  hips, 
another  is  connected  with  this,  on  each 
side,  near  the  crest  of  the  ilium  and 
passed  under  the  thigh,  returning  again 
to  the  crest,  and  then  made  fast.  The 
catheter  is  then  secured  by  a  piece  of 
narrow  tape  to  the  bandage  on  each  side 
near  the  tuber  ischii.  A  peg  of  wood  is 
fitted  to  the  orifice  of  the  catheter,  or 
better  still,  a  piece  of  India-rubber  tubing 
attached,  with  the  other  end  in  a  suitable 
vessel.  Or  if  it  be  a  gum  catheter,  it 
may  be  attached  to  a  piece  of  plaster 
lightly  encircling  the  penis. 

In  the  management  of  this  process, 
three  points  should  be  attended  to :  first, 
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the  catheter  when  tied  in  should  not  pro- 
ject into  the  bladder,  or  at  any  rate  but 
very  .slightly ;  the  proper  distance  is 
readily  ascertained  by  observing  the  flow 
of  urine  through  it,  and  drawing  the  in- 
strument outwards  until  tbe  stream  just 
ceases  ;  a  very  small  portion  only  of  the 
catheter  can  then  remain  within  it.  Sec- 
ondly, if  the  first  catheter  passed  has 
been  a  silver  one,  the  succeeding  instru- 
ment should  be  of  gum-elastic,  as  causing 
less  irritation,  indeed  rarely  any,  while 
the  process  of  dilatation  is  quite  as  effi- 
cient as  when  metal  catheters  are  em- 
ployed. Thirdly,  in  no  case  should  an 
instrument  be  permitted  to  remain  in  the 
urethra  which  fits  tightly  in  the  stricture  ; 
more  real  progress  will  be  made  by  al- 
ways using  a  catheter  which  lies  loosely 
in  the  canal,  than  one  which  is  large 
enough  to  be  grasped  by  the  contracted 
portion,  while  in  the  latter  case  irritation 
is  liable  to  be  caused,  which  may  produce 
unpleasant  consequences.  During  the 
period  of  remaining  in  bed,  the  patient 
may  sometimes  take  a  little  hyoscyamus 
or  opium,  if  pain  or  irritation  render  it 
necessary.  The  latter  may  be  given  in 
the  form  of  suppository  ;  but  this  is  rarely 
necessary  if  proper  care  is  taken  in  the 
management  of  the  catheter,  which  is  the 
most  important  part  of  the  treatment.  If, 
however,  blood  appears  in  the  urine,  or 
fever,  or  swollen  testicle,  the  catheter 
must  be  withdrawn  at  once. 

Usually,  in  about  thirty-six  hours,  a 
purulent  discharge  is  seen  around  the 
instrument,  which  soon  becomes  loose  in 
the  canal,  although  when  first  introduced 
it  may  have  been  firmly  retained  by  the 
stricture.  It  may  then  be  replaced  by 
another  two  sizes  larger,  which  will 
probably  enter  easily.  In  a  d%y  or  two  a 
similar  advance  may  be  made  ;  and  if  all 
go  well,  the  progress  may  be  continued 
for  five  or  six  days  ;  the  patient  sitting 
up  daily  for  a  few  hours,  if  the  gum- 
catheter  is  employed.  If  he  is  fatigued, 
a  day  or  two's  rest  may  be  given,  and  the 
plan  resumed  if  necessary.  "When  a  full 
size  has  been  reached,  the  catheter  is  to 
De  withdrawn,  and  an  instrument  passed 
daily  for  a  few  days,  gradually  increasing 
the  interval,  but  endeavoring  to  retain  as 
much  as  possible  of  the  calibre  gained  ;  a 
certain  degree  of  recontraction  at  first, 
however,  is  always  met  with. 

Mechanical  apparatus  far  effecting  dila- 
tation.—  Among  various  forms  of  special 
apparatus  may  be  noticed  a  method 
adopted  by  Mr.  Thomas  Wakley,  which 
consists  in  sliding  tubes  over  a  small 
urethral  guide  first  passed  into  the 
bladder ;  so  that  if  the  route  is  at  first 
correctly  taken,  all  the  other  tubes  will 
follow  the  same  course.  Different  meth- 
ods of  using  sliding  tubes  were  formerly 


adopted  by  Dr.  Buchanan,  of  Glasgow 
(1831),  Dr."Hutton,  of  Dublin  (1835)  ;  by 
Desault  (1797),  and  Maisonneuve  (1845). 
The  attempt  has  been  frequently  made  to 
dilate  a  stricture  by  means  of  a  single  in- 
strument which  expands  in  situ,  in  the 
place  of  several  instruments  of  increasing 
calibres  which  require  to  be  successively 
pushed  through  the  constricted  part. 
With  this  object  Mr.  Luxmoor  (1812) 
employed  diverging  metal  rods  ;  Leroy 
d'Etiolles  the  same  method,  some  years 
later ;  and  M.  Perreve  a  somewhat 
similar  plan  (1847)  ;  Dr.  Arnott  com- 
menced the  employment  of  fluid  expan- 
sion (1819).  In  a  lesser  degree,  the 
accomplishment  of  the  same  object  has 
been  attempted  by  the  use  of  catgut 
bougies,  and  very  recently  by  bougies  of 
laminaria,  a  species  of  seaweed  which 
expands  in  contact  with  moisture.  A 
German  surgeon  formerly,  and  Beybard, 
of  Lyons,  more  recently,  have  employed 
metallic  expanding  instruments  for  the 
same  purpose  ;  although  the  latter  chiefly 
employed  such  instruments  for  maintain- 
ing apart  the  incisions  after  urethrotomy. 
But  he  proposed  this  method  also  for 
effecting  dilatation  by  progressive  steps, 
with  the  view  of  carrying  it  to  a  higher 
degi-ee  than  could  be  attained  by  any 
instrument  the  extent  of  whose  expand- 
ing power  is  limited  by  the  size  of  the 
external  meatus,  which  is  well  known  to 
be  the  narrowest  part  of  the  urethra. 
More  recently,  Mr.  Holt  has  adopted  the 
method  of  forcible  rupture  by  means  of 
an  instrument  precisely  similar  to  that  of 
Perreve,  and  has  operated  many  times 
with  success,  and  a  greater  freedom  from 
serious  consequences  than  would  gene- 
rally have  been  supposed,  since  he  rup- 
tures the  stricture  with  considerable 
force. 

In  considering  these,  and  numerous 
similar  means  which  have  been  employed, 
it  is  impossible  to  forbearremarkingthat, 
for  simple  dilatation,  not  rupture,  com- 
plicated apparatus  is  not  so  efficient  or  so 
desirable  as  the  employment  of  a  simple 
bougie,  when  passed  with  gentleness,  and 
with  a  light  hand.  TVere  catheterism 
simply  an  affair  of  overcoming  mechani- 
cal resistance,  the  expedients  of  the  en- 
gineer would  naturally  commend  them- 
selves ;  but  we  must  remember  that,  in 
the  prosecution  of  dilatation,  where  the 
object  is  to  avoid  producing  lesion,  the 
delicate  tube  of  the  urethra  and  its  im- 
portant connections  are  to  be  treated  as 
tissues  endowed  with  vital  functions  and 
relations  of  the  highest  importance. 

On  the  other  hand,  it  is  a  remarkable 
fact,  which  I  have  now  completely  veri- 
fied, that  while  an  old  and  obstinate 
stricture  may  be  dilated  up  to  a  certain 
moderate     degree,     beyond    which    the 
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slightest  advance  sometimes  produces 
severe  constitutional  symptoms,  the  same 
stricture  may  be  ruptured  at  once  up  to 
the  natural  calibre  of  the  urethra  without 


Fig.  452. 


Fig.  453. 


Fig.  452. — The  instrument  employed  by  Mr.  Holt. 

Fig.  453. — Distending  instrument  [Thompson's]  ; 
the  blades  are  opened  to  the  full  extent.  The  index 
is  seen  just  below  the  handle  [see  p.  798.] 

any  such  symptoms.  I  have  seen  this  as 
the  result  of  Mr.  Holt's  method,  and  also 
from  the  use  of  an  instrument  employed 
by  myself,  which  distends  the  stricture  to 


a  calibre  of  14  or  16  of  the  catheter-scale. 
If,  however,  forcible  dilatation  be  applied 
to  an  old  and  rigid  stricture,  after  the 
method  in  vogue  thirty  or  forty  years  ago 
(Mayor),  that  is  by  driving  a  large  conical 
metal  bougie  through  the  obstruction, 
severe  symptoms  are  almost  infallibly  in- 
curred. Force  so  employed,  and  not  ex- 
erted from  within  outwards  as  in  the 
distending  instruments  referred  to,  pushes 
the  stricture  down  the  canal,  loosens  its 
cellular  connections,  and  infallibly  pro- 
duces inflammation  and  fever. 

Mr.  Holt  describes  his  mode  of  operat- 
ing as  follows:  The  instrument  "consists 
of  two  grooved  blades  fixed  in  a  divided 
handle,  and  containing  between  them  a 
wire  welded  to  their  points,  and  on  this 
wire  a  tube  (which  when  introduced  be- 
tween the  blades  corresponds  to  the  natu- 
ral calibre  of  the  urethra)  is  quickly 
passed,  and  thus  ruptures  or  splits  the 
obstruction."  Having  introduced  it,  and 
"  reached  the  bladder,  the  dilator  should 
be  gently  rotated,  to  prove  that  it  is 
fairly  within  that  viscus ;  and  being  thus 
assured,  the  surgeon  is  next  to  place  the 
point  of  the  tube  he  had  previously  se- 
lected upon  the  wire  between  the  blades, 
and  thrust  it  quickly  onwards  to  the  end. 
The  stricture  being  now  fairly  split,  the 
dilator  should  be  rotated,  to  still  further 
separate  the  sides  of  the  rent,  and  then 
be  withdrawn  ;  a  catheter  corresponding 
to  the  number  of  the  tube  being  substi- 
tuted for  the  purpose  of  removing  the 
urine."1  The  catheter  is  then  removed, 
the  patient  treated  with  quinine  and 
opium  for  the  first  twenty-four  hours  ;  and 
the  same  catheter  introduced  in  forty- 
eight  hours  ;  and  again  on  alternate  days 
for  a  week  or  two,  gradually  lengthening 
the  interval. 

We  are  under  obligations  to  Mr.  Holt 
for  perseveringly  pursuing  his  practice  by 
rupture,  by  which  the  remarkable  facts 
previously  referred  to  have  been  demon- 
strated. I  do  not  hesitate  to  say,  that 
many  of  the  cases  which  have  hitherto 
resisted  dilatation  may  be  successfully 
dealt  with  by  that  method,  whether  ap- 
plied in  his  manner  or  by  my  own.  The 
cases  in  which  these  methods  appear  most 
likely  to  be  valuable  are  those  in  which 
the  morbid  material  constituting  the  stric- 
ture does  not  form  too  thick  or  dense  a 
mass  to  be  entirely  ruptured.  Where  the 
stricture  forms  a  large  and  hard  nodule, 
it  is,  in  my  opinion,  beyond  all  question 
better  to  divide  it  with  a  cutting  instru- 
ment. For  some,  however,  of  the  cases 
which  have  been  hitherto  so  treated,  I  be- 
lieve the  plans  in  question  offer  advan- 
tages.    To  rupture  a  stricture  appears  at 

1  The  Immediate  Treatment  of  Stricture. 
B.  Holt.     London,  1861,  p.  7. 
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first  sight  a  harsh  and  rough  proceeding  ; 
but  a  careful  and  unprejudiced  examina- 
tion of  its  results  on  a  large  scale,  and 
some  personal  practice  of  it,  has  convinced 
me  that  it  deserves  the  character  accorded 
to  it  here. 

The  plan  which  I  have  adopted  is  as 
follows  :  The  instrument  consists  of  two 
long  and  narrow  steel  rods,  accurately  ap- 
plied to  each  other,  but  botn  forming  when 
closed  a  cylindrical  instrument  the  size  of 
No.  3,  4,  or  5.  These  rods  are  united  at 
each  end  and  throughout  four  inches  of 
the  shaft,  and  are  surmounted  by  a  handle 
containing  a  screw,  which  when  turned 
causes  the  rods  to  diverge  from  each  other 
very  slowly  and  gradually,  at  a  given 
spot,  forming  a  spindle-shaped  figure 
three  or  four  inches  in  length,  and  the 
third  or  half  of  an  inch  in  diameter. 
There  is  an  index  near  the  handle  which 
shows  the  exact  degree  of  distension 
made,  by  pointing  out  that  number  of  the 
catheter-scale  which  is  reached,  as  the 
operation  proceeds  (see  fig.  453).  The 
reason  for  carrying  distension  beyond  the 
size  which  the  meatus  of  the  urethra  will 
admit,  is  the  fact,  too  often  overlooked, 
that  the  great  majority  of  strictures,  that 
is,  those  situated  at  or  near  the  bulbous 
portion  of  the  urethra,  occupy  a  part  of 
the  canal  which  naturally  possesses  a 
calibre  of  at  least  16  or  18  of  the  catheter- 
scale,  and  that  ordinary  dilatation  up  to 
No.  10  or  12  inefficiently  acts  upon  them. 
The  method  of  applying  the  power  by 
this  instrument  differs  materially  from 
that  in  others,  in  being  made  very  slowly 
(better  therefore  under  the  influence  of 
chloroform  [or  ether]),  so  that  from  seven 
to  ten  minutes  are  occupied  in  slowhy  reach- 
ing the  maximum  point  of  distension  ;  the 
object  being  to  overstretch  the  morbid 
tissues  as  much,  and  to  rupture  them  as 
little,  as  possible,  in  order  to  destroy,  or 
at  all  events  to  greatly  impair,  the  natu- 
ral tendency  of  the  stricture  to  contract. 
Before  operating,  the  distance  of  the 
stricture  from  the  external  meatus  is 
measured  by  passing  a  full-sized  bougie 
down  to  the  stricture ;  the  slide  is  then 
placed  upon  the  figure  on  the  stem  which 
denotes  that  distance.  The  instrument  is 
passed  until  the  slide  arrives  at  the  mea- 
tus, and  the  blades  are  slowly  separated  : 
when  the  maximum  distension  is  reached, 
the  screw  is  turned  back  only  about  half- 
way, so  as  not  to  close  the  blades  ;  the  in- 
strument is  withdrawn  ;  a  full-sized  gum 
catheter  is  at  once  passed,  and  allowed  to 
remain  twenty -four  hours.  On  the  third 
day  after  the  operation  a  large  metallic 
sound  is  passed,  and  subsequently  at 
longer  intervals.  The  instrument  may 
also  be  used  rapidly  to  produce  rupture  if 
preferred. 


[It  may  with  justice  be  doubted  whether 
any  use  of  this  divulsing  instrument  is  of 
value  which  does  what  its  author  proposes 
—  dilates  as  much  and  tears  as  little  as 
possible.  On  the  contrary,  my  experience, 
embracing  a  large  number  of  operations, 
inclines  me  to  believe  that  only  by  ruptur- 
ing the  morbid  tissue  can  the  operation  of 
divulsion  be  of  service.  Hence  the  more 
rapidly  the  instrument  is  screwed  up  the 
better  it  acts.  A  resilient  stricture,  as 
happened  once  in  my  experience,  may  be 
slowly  stretched  without  rupture  to  a  size 
as  large  or  even  greater  than  that  of  the 
normal  urethra  at  the  strictured  point, 
and  yet  upon  withdrawing  the  divulsor  a 
very  small  instrument  passed  through  the 
stricture  may  be  grasped  and  tightly  held, 
proving  that  the  morbid  narrowing,  not- 
withstanding its  overstretching,  has  not 
been  in  the  least  overcome.  The  instru- 
ment I  use  has  been  made  of  extra  size,  so 
that  it  may  be  screwed  up  to  size  36 
French — in  case  of  need,  and  it  is  tunneled, 
to  that  it  may  be  carried  through  the 
tightest  stricture  over  a  whalebone  guide. 
My  practice  is  to  screw  up  the  instrument 
rapidly  without  the  use  of  chloroform,  and 
to  expect  to  see  blood  flow  from  the  mea- 
tus, and  sometimes  to  feel  the  rupture  as 
the  tissues  give  way.  It  is  desirable  to 
divulse  up  to  a  size  two  or  three  numbers 
higher  than  the  sound  which  the  surgeon 
hopes  ultimately  to  employ.  It  is  very 
jare  for  bad  results  to  follow  this  opera- 
tion, which  is  most  applicable  to  deeply- 
seated  tight  strictures.  It  is  better  than 
internal  urethrotomy,  only  in  that  hemor- 
rhage is  not  to  be  feared  as  much  from 
lacerated  as  from  incised  tissues.] 

To  return  to  the  subject  of  gradual  di- 
latation, and  particularly  to  its  employ- 
ment for  old  and  irritable  strictures :  in 
such  cases,  especially  when  occurring  in 
enfeebled  constitutions,  it  is  necessary  to 
proceed  with  great  caution.  More  prog- 
ress will  often  be  made  by  emplojing  those 
adjuvants,  which  a  deranged  state  of  the 
constitution  requires,  than  by  pertina- 
ciously continuing  the  use  of  the  bougie 
when  the  stricture  is  unusually  obstinate  ; 
this  is  a  maxim  of  the  first  importance. 
Further,  having  arrived  at  any  given 
number  in  the  scale,  say  6  or  7,  beyond 
which  it  is  difficult  to  proceed,  we  may 
sometimes  gain  ground  by  employing  half 
or  intermediate  sizes,  which  I  have  been 
in  the  habit  of  thus  using  for  many  years. 
Or  we  may  employ  the  French  scale, 
which  gives  18  numbers  between  our 
numbers  1  and  12,  and  so  admits  of  more 
gradual  steps  in  the  treatment ;  the  num- 
ber 3.  of  the  French  scale  equalling  our 
number  1,  and  the  20  our  number  12 ; 
these  have  the  advantage  of  indicating 
the  exact  calibre  of  the  urethra  through 
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which  they  have  passed,  the  number  of 
each  indicating  so  many  millimetres  of 
circumference. 

There  are  some  cases  unquestionably 
in  which — however  much  of  pains  and 
care,  of  adjuvants  local  and  general,  have 
been  expended— the  patient's  existence  is 
barely  a  tolerable  one.  The  urethra  and 
bladder  are  so  sensitive,  or  the  stricture 
is  so  contractile,  that  exquisite  suffering 
from  instrumental  interference,  and  fever, 
or  retention  of  urine  constant  or  constantly 
impending,  are  the  alternations  presented. 
These  facts,  recognized  by  all  surgeons  of 
experience,  have  led  to  proposals  to  treat 
the  malady  by  many  other  methods.  The 
next  to  be  considered  is  the  treatment  by 
caustic  agents. 

1.  Caustics. — During  three  centuries  at 
least,  escharotic  substances  have  been  em- 
ployed by  surgeons  for  the  purpose  of  de- 
stroying the  obstructions,  in  earlier  times 
supposed  to  be  "callus"  or  "caruncle," 
which  oppose  the  passage  of  the  urine. 
With  this  view,  savin,  antimony,  mer- 
cury, verdigris,  quick-lime,  vitriol,  alum, 
and  other  active  agents  have  been  carried 
by  some  contrivance  or  another  down  to 
tne  urethra.  John  Hunter,  in  the  latter 
part  of  the  last  century,  brought  into  note 
the  nitrate  of  silver ;  and  Mr.  Whately, 
in  the  commencement  of  the  present  cen- 
tury, the  caustic  potash.  These  sub- 
stances have  been  supposed  by  their 
advocates  to  act,  first,  by  deadening  sen- 
sibility, and  thus  allaying  spasm  ;  second- 
ly, by  causing  to  slough,  and  so  destroy- 
ing, the  morbid  tissue  of  the  stricture 
itself;  and  lastly,  by  dissolving  or  soften- 
ing that  tissue,  and  thus  permitting  in- 
struments to  be  passed.  A  very  consid- 
erable experience  has  been  obtained  by 
some  English  and  many  French  surgeons, 
the  l'esult  of  which  is,  that  the  practice  of 
applying  chemical  agents  has  been  for 
some  considerable  time  steadily  diminish- 
ing in  the  hands  of  the  best  surgeons.  It 
has  been  very  generally  doubted  if  it  be 
possible  to  limit  the  application  of  any  solu- 
ble substance  possessing  the  active  quali- 
ties of  those  two  agents,  especially  those 
of  the  potassa  fusa,  to  any  given  portion 
of  the  urethra,  particularly  in  those  cases 
which  are  complicated  with  false  passages, 
and  which  furnish  by  far  the  most  difficult 
examples  which  the  surgeon  is  called  upon 
to  treat.  Their  use  also  is  by  no  means 
free  from  painful  and  even  dangerous  re- 
sults, such  as  violent  spasm,  retention, 
and  fever.  Moreover,  there  is  reason  to 
believe  that  these  caustics  exert  an  action 
upon  the  urethra  similar  to  that  which 
follows  their  application  on  other  parts  of 
the  human  body,  and  liable  to  be  followed 
by  increased  induration,  and  the  forma- 
tion of  fresh  contractile  tissue.  On  the 
other  hand,  the  advocates  of  potassa  fusa 


especially  claim,  that  after  its  use  the  ca- 
theter is  more  easily  passed  ;  and,  that  in 
cases  in  which  they  have  been  unable  to 
pass  any  instrument  at  all,  this  agent  lias 
frequently  been  successful :  while  numer- 
ous results  of  this  kind  may,  they  say,  1m: 
referred  to.  Now,  it  may  fairly  be  granted 
as  probable  that  a  certain  present  advan- 
tage may  be  gained  by  the  method  in 
question,  and  that  in  this  manner  it  may 
in  some  hands  be  undoubtedly  useful ;  the 
remoter  effects,  however,  already  alluded 
to,  should  not  be  lost  sight  of;  nor  should 
the  very  important  consideration  that,  by 
patience,  care,  and  gentle  management, 
there  are  very  few  cases  indeed  in  which 
a  catheter  of  some  kind  cannot  be  intro- 
duced fairly  through  the  stricture  into  the 
bladder  ;  a  result  far  more  desirable  than 
any  which  is  only  accomplished  by  means 
of  caustic  applications.  The  conviction 
gains  ground,  both  here  and  abroad,  that 
those  cases  which  have  been  called  "im- 
permeable," in  relation  to  catheterism, 
should  very  rarely  be  considered  so.  Per- 
haps the  opinions  and  practice  of  the  pro- 
fession abroad,  in  reference  to  caustics, 
cannot  be  more  truly  or  concisely  repre- 
sented than  in  the  recent  words  of  Kela- 
ton,  who  states  that  "  cauterization  of  any 
kind  is  rarely  employed  now,  on  account 
of  its  uncertainty  and  the  tumefaction  of 
the  Urethra  and  retention  of  urine  which 
it  produces,  and  the  new  formation  of  con- 
tractile tissue  which  is  likely  to  result. '" 
In  like  manner,  the  widely  received  opin- 
ion in  England  is  thus  expressed  by  Mr. 
Erichsen :  "This  practice,  stigmatized 
by  Mr.  Liston  as  'most  atrocious,'  has 
now  but  few  advocates ;  and,  indeed, 
there  appears  to  be  nothing  that  it  effects 
but  what  can  be  accomplished  much  more 
safely  and  easily  by  a  catheter  or  sound 
in  an  ordinarily  skilful  hand."2  It  may 
be  added,  that  my  own  observation  and 
experience  lead  me  fully  to  coincide  with 
these  able  surgeons. 

Under  such  circumstances,  little  need 
be  said  here  as  to  the  method  of  employ- 
ing these  agents.  It  suffices  to  state  that 
the  nitrate  of  silver  may  be  applied  by 
passing  a  small  stilet,  on  which  the  salt 
has  been  fused,  by  means  of  a  hollow  can- 
ula  down  to  the  stricture,  with  which  the 
agent  is  permitted  to  remain  in  contact 
for  a  few  seconds.  The  potassa  fusa  is 
ordinarily  employed  by  carefully  attach- 
ing a  small  fragment,  such  as  the  fourth 
or  the  half  of  a  grain,  to  the  end  of  a 
wax  bougie,  and  then  passing  it  down 
and  pressing  it  for  a  moment  or  two 
against  that  structure,  whatever  it  may 

1  Elemens  de  Path,  chir.,  Paris,  1858,  torn. 
v.,  p.  409. 

2  Science  and  Art  of  Surgery,  7th  edit., 
Philadelphia,  1878,  vol.  ii.  p.  862. 
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chance  to  be,  which  stops  the  instrument 
in  its  progress  along  the  urethra.1 

2.  Incisions.  —  Under  this  somewhat 
comprehensive  term  are  included  numer- 
ous modes  of  dividing  the  morbid  struc- 
ture which  surrounds  and  narrows  the 
urethra.  All  may  be  arranged  in  two 
classes :  the  first  contains  operations  in 
which  the  incision  is  made  altogether 
within  the.  urethra ;  the  second,  those  in 
which  incisions  commence  from  without, 
usually  in  the  perineum,  and  are  carried 
into  the  urethra  and  through  the  seat  of 
stricture. 

The  first,  or  internal  urethrotomy,  will 
now  be  considered.  This  method  of  deal- 
ing with  obstinate  stricture  has  been  prac- 
tised for  above  a  century.  Long  before 
that  time,  internal  incisions  had  been 
combined  with  the  use  of  escharotics,  al- 
though it  does  not  appear  that  they  were 
empkryed  alone  much  before  the  period 
named.  Allies,  of  France  (1755),  Phy- 
sick,  of  Philadelphia  (1795),  John  Bell 
(1806),  Charles  Bell  (1807),  M'Ghie  (1823, 
and  Stafford  (1827),  have  employed  dif- 
ferent instruments  and  different  modes  of 
performing  internal  incision.  Modified 
forms  of  some  of  these  have  been  occa- 
sionally adopted  by  modern  surgeons  in 
this  country  ;  but  the  method  has  been 
practised  much  more  extensive])"  in 
Prance,  where  very  numerous  forms  of 
urethrotome  have  been  designed. 

All  belong  to  one  of  two  classes  :  in  the 
first,  section  is  made  by  pushing  down- 
wards a  lancet-like  blade,  generally  with 
a  slender  conductor  in  advance  of  it,  inlo 
the  obstruction  to  be  divided — incision 
from  before  backwards.  In  the  second, 
a  portion  of  the  instrument  containing  a 
small  blade,  sheathed,  is  first  carried 
through  the  stricture,  which  is  divided 
by  protruding  the  blade  and  drawing  it 
outwards  through  the  whole  of  the  con- 
tracted portion— incision  from  behind  for- 
wards. 

Incision  from  before  backwards. — "When- 
ever this  mode  is  practised,  a  guide  should 
previously  be  passed  through  the  stric- 
ture into  the  bladder,  to  insure  an  accu- 
rate course  for  the  blade  :  formerly  inci- 
sions were  made  without  any  guide — a 
method  now  wholly  discountenanced,  on 
account  of  its  uncertainty  and  danger. 
This  proceeding  has  usually  been  consid- 
ered more  applicable  to  obstinate  stric- 
tures which  are  situated  within  three  or 
four  inches  of  the  external  meatus,  pro- 
vided they  are  not  greatly  indurated,  than 
to  those  which  are  more  deeply  placed, 

1  Purther  information  on  this  subject,  if 
required,  may  be  found  in  the  works  of  B. 
Phillips,  who  first  advocated  and  subsequently 
repudiated  the  employment  of  caustic  ;  of  Dr. 
Jas.  Arnott,  Mr.  Wade,  and  Mr.  H.  Smith. 


although  it  is  quite  possible,  especially 
with  modern  instruments,  to  employ  it 
for  these  also.  It  has  not  been  greatly 
used  in  this  country,  but  has  of  late  come 
more  into  vogue  abroad,  from  the  recent 
employment  of  a  fiue  flexible  guide,  which 
precedes  the  urethrotome  in  its  passage 
through  the  stricture  and  is  then  pushed 
onwards  into  the  bladder.  The  practical 
value  of  this  method  cannot,  be  endorsed 
here  :  a  better  one,  with  a  grooved  guide, 
has  been  employed  by  Mr.  Wood,  of 
King's  College  Hospital ;  and  more  lately 
a  ''catheter  urethrotome"  has  been  de- 
signed by  the  present  writer,  "the  pecu- 
liarity of  which  is  that  every  step  of  the 
process  is  mechanically  certain  and  safe, 
after  a  No.  2  catheter  has  been  passed." 
The  catheter  having  withdrawn  the  urine, 
and  thus  proved  that  the  instrument  is 
not  in  a  false  passage,  the  blade  slides 
along  it  through  the  stricture,  is  then 
withdrawn,  and  a  large  gum  catheter  is 
passed  over  the  small  silver  catheter, 
which,  being  also  withdrawn,  concludes 
the  operation  (see  fig.  454).  This  remains 
for  twenty-four  hours ;  and  the  subse- 
quent treatment  is  the  same  as  that  de- 
scribed in  the  next  section.  More  re- 
cently an  instrument  has  been  devised 
which  bears  the  name  of  Trelat,  of  Paris, 
more  efficient,  perhaps,  than  any  of  this 
kind  which  have  preceded  it,  inasmuch  as 
it  may  be  used  not  only  from  before  back- 
wards, but  if,  after  such  an  incision,  a 
second  is  necessaiy,  it  can  be  made  from 
behind  forwards,  and  with  augmented 
power  (see  fig.  456.) 

Incision  from  behind  forwards. — Never- 
theless this  mode  of  operating  is  for  the  most 
part  more  certain  and  effective  than  the 
preceding  ;  and  it  is  applicable  equally  to 
all  parts  of  the  canal.  It  requires  gener- 
ally, however,  that  the  stricture  should  be 
dilated  sufficiently  beforehand  to  admit 
that  part  of  the  urethrotome  which  con- 
tains the  blade  to  pass  throughand  beyond, 
before  the  incision  can  be  made  ;  and  this 
portion  is  necessarily  equal  in  size  to  ]STo. 
3,  4,  or  5.  This  preliminary  dilatation  is. 
accomplished  by  the  ''continuous"  pro- 
cess. It  has  often  been  objected  that 
if  we  can  pass  a  No.  4  or  o  through  a 
stricture,  there  can  be  no  occasion  to  em- 
ploy any  cutting  instrument  at  all. 
But  such  a  remark  is  based  upon  defect- 
ive acquaintance  with  the  subject.  The 
indication  for  a  cutting  operation  is  not 
that  the  stricture  is  of  very  small  calibre, 
but  that  it  is  non-dilatable ;  that  is,  that  its 
calibre  cannot  be  permanently  increased 
by  the  most  persevering  and  judicious  ap- 
plication of  instruments,  or  that  so  much 
fever  and  distress  are  produced  by  them 
as  to  counterbalance  the  benefit  of  any 
dilatation  they  may  effect.  Thus  a  stric- 
ture ma}7  at  the  outset  of  treatment  not 
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Fig.  454. 


Fig.  455. 


Fig.  456. 


Q 


A,  silver  catheter,  size  of  No.  2,  by  which  the 
nrine  is  withdrawn.  B  is  a  rod  of  the  same  size, 
which  screws  into  the  end  of  the  catheter.  C  is  the 
urethrotome;  h  the  blade  sheathed;  d  the  handle 
which  unsheaths  it.  This  instrument  passes  down 
a  groove  in  A,  and  after  incisiug  the  stricture,  is 
withdrawn ;  when  E,  a  gum-elastic  catheter,  is 
passed  into  the  bladder  over  the  catheter  and  rod, 
AB. 

admit  even  a  !No.  1  bougie,  yet  in  a  short 
time  it  may  be  easily  dilated,  and  show 
only  slight  tendency  to  return,  easily 
counteracted  by  occasionally  passing  an. 
instrument ;  on  the  other  hand,  a  stric- 
ture which  habitually  admits  !N"o.  6  or  7 
may  be  the  cause  of  the  greatest  suffer- 
ing, almost  daily  retention,  and  be 
irritated  instead  of  benefited  by  all  at- 


Civiale's 
urethrotome. 


Trelat's  urethrotome. 

tempts  to  dilate.  It  is  in  such  cases,  hap- 
pily not  frequent,  that  incision  has  proved 
of  Very  great  service.  I  have  rarely  ex- 
perienced better  results  from  any  opera- 
tion than  those  obtained  from  internal 
urethrotomy  in  cases  of  the  kind  de- 
scribed. 

Before  employing  any  form  of  internal 
urethrotomy,  it  is  necessary  to  have  an 


802 


DISEASES    OF    THE    URINARY    ORGANS. 


accurate  idea  of  the  site  and  extent  of  the 
stricture  to  be  divided;  this  is  obtained 
by  employing  on  two  or  three  occasions  a 
solid  sound  with  a  bulbous  extremity,  just 
large  enough  to  pass  through  the  con- 
tracted part  (p.  7(,il). 

I  have  employed  by  choice  the  urethro- 
tome of  Civiale,1  and"  to  the  present  day 
(1870)  I  prefer  it  to  any  other.  In  this 
instrument  the  blade  lies  concealed  in  the 
bulbous  extremity,  from  which,  by  means 
of  a  simple  contrivance  in  the  upper  end 
of  the  sheath  or  canula,  it  can  be  made 
to  project  one,  two,  three,  or  four  degrees, 
according  to  the  depth  of  the  incision  in- 
tended (see  tig.  455).  The  mode  of  pro- 
ceeding is  as  follows :  having  sufficiently 
dilated  the  stricture,  so  that  it  wrill  admit 
about  a  No.  4  or  5  bougie,  the  situation 
and  extent  of  the  obstruction  are  ascer- 
tained by  means  of  the  uretbrotome  itself, 
the  bulbous  end  of  which  forms  a  useful 
sound.  The  bulb  is  then  carried  about 
one-third  of  an  inch,  or  a  little  more,  be- 
yond the  stricture,  the  blade  projected, 
and  the  incision  made  by  drawing  it 
slowly  but  firmly  outwards — that  is,  in  a 
direction  towards  the  external  meatus — 
to  the  distance  of  an  inch  and  a  half  or 
two  inches,  generally  towards  the  floor  of 
the  urethra,  so  as  to  incise  fully  the  stric- 
ture and  a  little  of  the  sound  urethra  be- 
fore and  behind  it.  Experience  shows 
that  hazard  is  not  increased  by  the  length 
of  the  incision,  which  should  always  be 
fully  adequate  to  the  purpose ;  but  it  is 
quite  otherwise  in  the  important  particu- 
lar of  depth  ;  this  should  never  exceed  the 
amount  produced  by  about  half  the  power 
of  projection  possessed  by  the  instrument 
in  question.  It  is  not  an  unwise  proceed- 
ing to  pass  immediately  after  the  incision 
the  dilating  or  distending  instrument  to 
the  fullest  size,  so  as  to  insure  the  perfect 
freedom  of  the  canal  at  all  points.  After 
the  operation,  a  full-sized  elastic  catheter 
is  retained  for  twenty-four  hours.  During 
the  first  fortnight,  a  metallic  sound  is 
passed  about  every  second  day,  taking 
care  to  press  the  convexity  of  the  curve 
well  downwards  into  the  site  of  the  wound, 
so  as  to  keep  the  lips  asunder,  or  at  all 
events  to  extend  the  cicatrix.  After  this 
it  is  to  be  used  every  three  days,  every 
four,  every  week,  and  at  last  twice  a 
month.  Hemorrhage  to  any  considerable 
extent  is  rare  ;  if  it  is  free,  a  full-sized 
instrument  in  the  urethra,"  and  external 
cold,  will  stop  it.  Febrile  symptoms  oc- 
casionally show  themselves  after  the  ope- 

•  Various  other  methods  and  instruments 
have  been  devised,  by  Amussat,  Leroy  d'Eti- 
olles,  Sedillot,  Maisonneuve,  Ricord,  Mercier, 
Reybard,  Heurteloup,  Bonnet,  Boinet,  and 
others ;  but  it  is  deemed  unnecessary  to  refer 
further  to  them  here. 


ration,  as  in  other  modes  of  treatment, 
and  disappear  without  remedial  means. 
In  relation  to  the  accidents  which  may 
immediately  follow  the  operation,  the  fol- 
lowing is  the  result  of  perhaps  a  hundred 
cases  of  urethrotomy  performed  by  myself 
in  the  manner  described.  In  those  prac- 
tised for  stricture  situated  in  the  urethra 
in  front  of  the  scrotum,  I  have  seen  no 
ill  effects  whatever.  In  those  practised  in 
the  bulbous  part  of  the  urethra,  I  have 
twice  seen  free  but  never  dangerous  hem- 
orrhage ;  and  sometimes  a  smart  attack 
of  fever,  but  never  abscess,  extravasation 
of  urine,  inflammation  of  the  bladder  or 
kidneys,  or  pyaemia.  Such  occurrences 
may  occasionally  be  met  with,  doubtless, 
because  any  instrumental  interference 
with  the  urethra — even  the  passing  of  a 
bougie— is  apt  in  certain  cases,  happily 
very  few  in  number,  to  give  rise  to  these 
conditions.  Indeed,  no  one  who  is  expe- 
rienced in  the  surgery  of  the  urinary 
organs  can  question  that  such  events  must 
sometimes  arise. 

In  relation  to  the  positive  benefits  which 
are  to  be  obtained,  the  immediate  result 
is  perfect.  Properly  incised,  there  is  no 
longer  the  slightest  grasp  on  the  largest 
instrument  introduced,  and  it  is  often 
difficult  to  recognize  the  seat  of  the  former 
contraction. 

In  some  cases  these  results  are  perma- 
nent ;  in  others,  the  stricture  shows  a 
tendency  to  return  ;  but  as  in  external 
division,  so  in  internal,  the  contractility 
and  the  non-dilatability—  those  characters 
which  have  been  before  shown  to  be  the  in- 
dications for  resort  to  operative  procedure 
— are  generally  greatly  diminished  in  in- 
tensity ;  and  if  subsequent  treatment  be 
necessary,  dilatation  usually  suffices. 

Such  have  been  the  general  results  of 
urethrotomy,  when  properly  performed, 
and  applied  to  suitable  cases.  I  think  it 
right,  however,  to  add  here,  that  my  ob- 
servation and  experience  of  distension  at 
a  single  sitting,  or  by  rupture,  have  con- 
vinced me  that  we  may  thus  produce  ex- 
cellent results  at  first,  which,  however, 
are  often  not  durable  ;  so  that  these  meth- 
ods will  by  no  means  supersede  internal 
incisions.  For  all  non-dilatable  strictures 
situated  from  two  to  four  inches  from  the 
internal  meatus,  I  decidedly  prefer  inter- 
nal urethrotomy  ;  the  operation  is  per- 
fectly safe  and  easy  to  perform,  and  its 
results  more  lasting  and  complete  than 
any  other. 

[Greater  accuracy  in  the  cutting  opera- 
tion may  doubtless  be  attained  by  using 
one  of  the  numerous  dilating  urethro- 
tomes, than  by  employing  Civiale's  or  any 
of  the  old  instruments.  For  mechanical 
excellence  in  construction,  and  ease  of 
accurate  application  in  the  pendulous 
urethra,  I  think  no  instrument  so  s;ood 
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as  that  of  Prof.  Otis,  of  New  York  (fig. 
457).  By  accurately  locating  the  position 
and  extent  of  stricture  with  bulbous  bou- 


point  of  emergence  of  the  knife  has  been 
introduced  beyond  tlie  stricture,  gnat  ac- 
curacy of  section  may  be  attained  with  a 


gies,  and  using  tins  instrument  after  its  i  little  care,  and  the  exact  depth  of  incision 

Fiff.  457. 


Otis's  urethrotome. 


graded  with  considerable  nicety.  Con- 
siderable hemorrhage  follows  the  use  of 
this  instrument,  sometimes.  It  is  not 
customary,  after  the  use  of  Dr.  Otis's  in- 
strument, to  leave  any  instrument  tied  in. 
The  cut  is  kept  open  until  it  heals,  by  the 
occasional  use  of  sounds.] 

Incision  is  also  especially  applicable  to 
that  not  uncommon  form  of  stricture 
which  occurs  at,  or  very  near  to,  the  ori- 
fice of  the  urethra.  It  may  be  congenital, 
the  result  of  inflammation,  of  cicatriza- 
tion after  chancre,  or  otber  lesion  there. 
It  may  be  the  only  obstruction  in  the 
canal,  and  yet  give  rise  to  the  most  pain- 
ful and  serious  symptoms,  and  even  to  a 
fatal  result.  I  have  repeatedly  given 
complete  relief  to  distressing  symptoms, 
the  cause  of  which  was  not  suspected,  by 
dividing  an  external  meatus,  which  ad- 
mitted nevertheless  a  No.  5  or  G  cathe- 
ter. The  incision  may  be  performed  with 
a  director,  and  a  straight,  narrow-bladed 
bistoury ;  but  the  most  efficient  instru- 
ment is  a  small  bistouri  cache,  which  is 
passed  through  the  contracted  part  of  the 
canal ;  pressure  being  made  on  the  handle, 
the  blade  is  opened  to  an  extent  previously 
determined  and  arranged  by  means  of  the 
screw  ;  it  is  then  drawn  out,  with  the 
edge  turned  towards  the  frsenum,  and  the 
section  is  made.  A  piece  of  dry  lint,  in- 
troduced by  the  meatus  for  an  inch  and 
left  there,  stops  the  bleeding.  After  a 
day  or  two,  tbe  patient  introduces  for 
himself  a  short  conical  metal  bougie, 
about  three  inches  long,  and  provided 
with  a  handle  sufficiently  large  to  prevent 
its  slipping  into  the  urethra. 

The  late  Mr.  Colles,  of  Dublin,  adopted 
a  method  of  treating  some  of  these  cases 
which  deserves  notice.  It  consists  in 
drawing  over  the  surfaces  divided  by  the 
section  described  the  two  edges  of  urethral 
mucous  membrane,  and  stitching  them  to 
the  external  margins  of  the  wound,  each 
lip  of  which  is  thus  covered  by  membrane, 
and  prevented  from  adhering  to  its  fellow. 

External  urethrotomy. — The  division  of 
the  tissue  composing  the  stricture  is  some- 


times effected  by  incisions  commenced 
from  the  external  surface.  Various  ex- 
ternal operations,  although  designed 
mainly  to  relieve  retention  of  urine,  were 
made  at  a  very  early  period,  according  to 
Rhazes  (10th  century),  and  Avicenna 
(11th  century).  The  earliest  operation 
for  the  cure  of  stricture  apart  from  reten- 
tion, but  in  which  the  surgeon  could  pass 
no  catheter,  is  recorded  by  Wiseman 
(1652).  A  few  years  afterwards,  Solingen, 
at  Livourne,  adopted  a  similar  course. 
Francois  Tolet  and  Colet  (1690)  appear  to 
have  performed  similar  operations  in 
France.  J.  A.  Petit  and  Ledran  (1740) 
had  recourse  to  them  also,  and  more  fre- 
quently perhaps  than  their  predecessors. 
In  1783  John  Hunter  performed  the  opera- 
tion now  known,  and  described  hereafter, 
as  the  perineal  section  ;  but  it  was  rarely 
employed  until  Mr.  Grainger,  of  Birming- 
ham, advocated  it,  in  1815.  He  was  fol- 
lowed by  Mr.  Arnott  :  since  which  time 
it  has  been  the  proceeding  ordinarily 
adopted  for  the  treatment  of  certain  ex- 
tremely obstinate  and  complicated  cases, 
in  which  the  surgeon  has  found  himself 
unable  to  pass  any  instrument  whatever 
through  the  stricture.  More  recently 
(1844),  Mr.  Syme  has  advocated  the  divi- 
sion of  the  stricture  for  some  exceptional 
cases,  in  which,  although  a  catheter  can  be 
passed  into  the  bladder,  no  other  treatment 
has  afforded  sufficient  or  permanent  relief. 
This  operation  he  has  called  "external 
division,"  a  term  which  should  be  reserved 
for  his  method  ;  while  it  is  equally  desira- 
ble to  limit  the  use  of  the  term  ' '  perineal 
section  "  to  the  proceeding  just  referred  to 
in  connection  with  strictures  which  have 
been  found  impervious  to  the  catheter. 

Perineal  section  will  be  first  considered. 
This  operation,  or  that  without  a  guide, 
and  employed  only  for  so-called  "  imper- 
meable" stricture,  is  much  less  frequently 
performed  now  than  it  was  some  few  years 
ago.  There  is  a  growing  belief,  which  has 
greatly  influenced  practice,  that  few,  if 
any,  strictures  exist  through  which,  if  the 
urine  issues  externally,  a  catheter  of  ap- 
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propriate  size  may  not  be  passed  in  the 
course  of  time,  with  care,  gentleness,  and 
skill.  This  opinion,  after  some  years  of 
experience  of  the  treatment  of  stricture 
in  its  worse  form,  I  entirely  endorse  ;  and 
have  no  hesitation  in  stating,  as  a  general 
rule,  admitting  of  very  few  exceptions, 
that  no  stricture  permeable  to  urine  is 
impermeable  to  an  instrument,  providing 
that  that  instrument  is  sufficiently  small, 
and  is  used  with  the  utmost  gentleness 
and  care.  If,  however,  the  surgeon  meets 
with  an  exception  to  this  rule,  the  follow- 
ing operation,  which  I  may  repeat  I  have 
had  occasion  to  perform  only  twice,  is 
considered  admissible.  The  stricture 
being  situated  in  the  bulbous  portion  of 
the  urethra,  the  patient  is  placed  on  a 
table,  in  a  good  light,  is  secured  as  for 
lithotomy,  and  the  perineum  is  shaved. 
A  large  catheter  is  to  be  passed  as  far 
down  the  urethra  as  the  obstruction  will 
permit,  taking  care  that  the  instrument 
rests  on  the  face  of  the  stricture,  and  not 
in  a  false  passage ;  an  assistant  holds  if 
firmly,  and  draws  the  scrotum  upwards. 
An  incision  is  made  in  the  middle  line  of 
the  perineum,  along  the  raphe,  from  the 
base  of  the  scrotum  to  near  the  margin  of 
the  anus,  and  the  point  of  the  catheter  is 
to  be  exposed  by  deeper  incisions.  The 
sides  of  the  opening  are  then  to  be  held 
apart  as  widely  as  possible  with  hooks, 
better  still  by  two  loops  of  thread,  one 
passed  through  each  margin  of  the  urethra 
at  the  point  of  obstruction  as  soon  as  the 
canal  has  been  laid  open  so  as  to  give  a 
clear  view  of  the  urethra  and  of  the  con- 
tracted opening.  This  done,  the  opera- 
tor, who  should  be  provided  with  grooved 
directors  of  the  smallest  size,  endeavors 
to  carry  one  of  them  through  the  contrac- 
tion, and  if  he  is  successful,  the  division 
may  be  made  with  ease  and  safety.  He 
may  not  be  able  to  pass  the  director  more 
than  two  or  three  lines,  until,  having 
made  a  careful  division  so  far,  he  ma3'  be 
enabled  again  to  follow  the  track  of  the 
contracted  canal,  and  to  divide  another 
portion  of  it  upon  the  instrument.  But  if 
a  director  cannot  be  introduced,  he  must 
endeavor  by  dissection  to  follow  the  ureth- 
ral canal  as  closely  as  possible.  In  either 
case,  as  soon  as  the  continuity  of  the 
passage  is  restored,  the  catheter  first  em- 
ployed is  to  be  carried  onwards  into  the 
bladder,  secured  in  the  usual  manner, 
and  retained  for  some  days. 

[There  is  certainly  nothing  to  be  gained 
by  tying  in  a  catheter,  and  this  step  in 
the  operation  may  be  omitted  with  ad- 
vantage. The  presence  of  the  catheter  is 
a  source  of  discomfort,  makes  the  patient 
more  apt  to  have  chill  and  cystitis  of  the 
neck,  and  cannot  prevent  the  contact  of 
urine  with  the  cut  surface,  as  this  invari- 
ably occurs  at  the  time  of  the  operation. 


A  full-sized  sound,  passed  every  third  or 
fourth  day,  is  all  the  surgery  required,  if 
the  cutting  has  been  complete.  Patients 
after  this  operation  often  get  up  and  go 
about  on  the  eighth  day,  which  they 
surely  could  not  do  had  a  catheter  been 
tied  in  for  several  days.] 

External  division. — This  proceeding  con- 
sists in  first  passing  a  slender  grooved 
steel  sound  through  the  stricture  into  the 
bladder,  and  in  cutting  down  from  the 
external  surface  to  it,  so  as  to  divide  en- 
tirely the  stricture  :  then  a  large  catheter 
is  tied  in  for  forty-eight  hours,  and  dila- 
tation maintained  at  intervals  afterwards. 

[A  whalebone  guide,  over  which  a  tun- 
nelled catheter  or  grooved  steel  sound  is 
passed,  greatly  facilitates  the  perform- 
ance of  this  operation  in  difficult  cases, 
while  it  renders  it  much  more  safe  ;  it  is 
undoubtedly  better  than  Syme's  staff.  The 
remarks  already  made  about  tying  in  a  ca- 
theter are  as  applicable  to  this  operation  as 
to  the  other  done  without  a  guide.] 

The  following  are  the  details  to  be  at- 
tended to  in  performing  the  operation : 
First,  a  clear  idea  of  the  precise  situation 
and  extent  of  the  stricture  must  be  formed 
before  commencing.  Next,  the  patient 
being  placed  as  for  lithotonry,  a  staff,  the 
lower  half  of  which  is  slender  and  grooved, 
and  the  upper  of  full  size,  is  passed  so  that 
the  shoulder  or  edge  of  the  thick  portion 
rests  firmly  against  the  face  of  the  stric- 
ture, the  slender  part  passing  through  it 
into  the  bladder.  An  assistant  holds  the 
staff  in  his  right,  and  draws  up  the  scro- 
tum with  the  left,  hand.  The  operator 
makes  an  incision  in  the  line  of  the  raphe 
from  above  downwards,  about  two  inches 
long,  and  steadily  follows  the  direction  of 
the  median  line,  through  the  structures  in- 
tervening between  the  skin  and  the  staff, 
until  he  can  distinguish  the  shoulder  of  the 
staff,  and  by  that  is  guided  to  the  position 
of  the  stricture,  when,  taking  a  sharp 
straight  bistoury  in  his  right  hand,  and 
the  staff  itself  in  his  left,  he  engages  the 
point  of  the  knife  in  the  groove  of  the 
staff  about  an  inch  below  the  shoulder, 
and  cuts  upwards,  dividing  the  tissues, 
to  the  upper  end  of  the  groove.  If  the 
stricture  has  been  properly  divided,  the 
shoulder  of  the  staff  maybe  passed  down- 
wards through  the  incised  part  with  ease, 
and  if  so,  is  withdrawn,  and  a  catheter 
passed  in  its  place.  Since,  however,  the 
point  of  a  catheter  sometimes  catches  in 
the  wound,  and  does  not  go  readily  into 
the  bladder,  perhaps  from  the  urethra 
occasionally  collapsing  at  the  posterior 
limit  of  the  incision,  I  prefer  to  introduce 
by  the  wound,  before  withdrawing  the 
staff,  a  concave  curved  director  along  the 
convexity  of  the  staff,  on  which  the  cathe- 
ter glides  securely  and  certainly  into  the 
bladder.    If  the  catheter,  however  (which 
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should  not  be  smaller  than  No.  10),  be 
obstructed  at  any  point,  and  be  obviously 
grasped  after  it  has  been  passed,  it  is  cer- 
tain that  some  libres  still  require  division, 
and  these  should  be  at  once  incised. 

At  the  end  of  forty -eight  hours  the 
catheter  is  to  be  withdrawn  ;  and  gen- 
erally about  three  days  after  a  full-sized 
sound  should  be  passed.  Mr.  Syme  likes 
to  guard  the  wound  from  contact  with 
urine  as  much  as  possible,  by  introducing 
a  tube  from  the  wound  to  the  bladder, 
and  leaving  it  there,  as  after  lithotomy  ; 
and  he  employs,  in  that  situation,  one 
with  a  double  curve,  and  about  nine 
inches  long,  instead  of  the  catheter, 
which  he  dispenses  with  altogether  at 
first.  Subsequently  the  catheter  is  passed 
every  three  or  four  days  for  a  time,  then 
once  a  week,  then  once  a  fortnight,  and 
finally  once  a  month ;  and  the  practice 
may  be  continued  if  any  disposition  to 
contract  appears  ;  but  if  otherwise,  it  is 
necessary  only  to  make  a  trial  of  it  from 
time  to  time. 

Mr.  Syme  lays  stress  upon  the  import- 
ance of  attending  to  the  following  partic- 
ulars, which  I  add  briefly  here  :  1.  Main- 
tain the  median  line  in  the  incisions.  2. 
Make  a  direct  opening  down  to  the  staff, 
not  a  tortuous  one.  3.  Divide  the  whole 
of  the  contracted  part,  rather  more  than 
less.  4.  Do  not  cut  so  far  back  as  to  en- 
danger the  deep  fascia  of  the  perineum, 
and  use  the  knife  in  the  deep  incisions 
with  the  cutting  edge  uppermost.  5.  Do 
not  close  the  end  of  the  inlying  catheter, 
lest  urine  be  forced  into  or  through  the 
wound,  for  want  of  patency  in  the  instru- 
ment. 6.  Avoid  escape  or  displacement 
of  the  instrument.  7.  If  incisions  are 
made  far  back,  introduce  a  curved  tube 
through  the  wound  when  the  catheter  is 
withdrawn.  8.  Do  not  neglect  dilatation 
during  the  progress  of  recovery. 

Results  of  treatment  by  external  incisions. 
— In  reference  to  the  operation  without  a 
guide,  or  the  perineal  section,  the  best 
that  can  be  said  of  it  is,  that  it  is  a 
hazardous  proceeding,  and  no  surgeon 
should  entertain  the  idea  of  performing 
it  except  after  thoroughly  assuring  him- 
self that  the  stricture  cannot  be  rendered 
permeable  to  instruments,  and  so  made 
amenable  to  other  modes  of  treatment. 
In  a  few  cases  the  operation  is  performed 
successfully,  but  in  most  there  can  be  lit- 
tle doubt  that  the  route  of  the  stricture 
itself  is  not  followed,  and  that  the  knife 
makes  a  new  channel  through  adjacent 
and  often  very  unsound  tissues,  very  in- 
adequate to  perform  subsequently  the 
function  of  a  urethra.  In  many  instances 
the  attempt  to  make  a  channel  to  the 
bladder  has  wholly  failed,  and  the  patient 
has  been  removed  from  the  operating- 
table  unrelieved  ;  and  in  not  a  few  the  re- 


sult of  the  proceeding  has  been  fatal. 
This  termination,  however,  is  to  be  an- 
ticipated in  a  large  proportion  of  what 
must  necessarily  be  the  worst  cases  of 
their  kind.  Such  views  of  this  operation 
tend  to  impress  us  more  strongly  with  the 
conviction,  that  every  chance  of  getting 
an  instrument  through  the  dilated  ure- 
thra, by  protracted  but  gentle  endeavors, 
combined  with  rest  and  constitutional 
treatment,  should  be  exhausted,  before 
we  consent  to  resort  to  perineal  section. 

Bespecting  the  operation  of  external 
division,  or  that  performed  on  a  grooved 
stall*,  it  will  be  remembered  that  it  is  appli- 
cable only  to  cases  which  present  an  insu- 
perable tendency  to  contract  after  dilata- 
tion, or  in  which  the  existence  of  intract- 
able perineal  fistula;  demands  some  such 
operation. 

After  a  careful  observation  of  a  large 
number  of  cases  so  treated,  there  is  gi-ound 
for  speaking  with  some  degree  of  certainty 
respecting  the  immediate  and  remote  re- 
sults of  this  operation.  Among  219  cases, 
collected  with  scrupulous  care  by  myself, 
there  was  a  mortality  of  between  six  and 
seven  per  cent.  Of  this  percentage  near- 
ly two-thirds  died  of  pysemia,  the  re- 
mainder (one  or  two  only  excepted)  from 
fever  and  suppression  of  urine.  Such  a 
mortality  is  by  no  means  large  when  we 
consider  what  kind  of  subjects  selected 
bad  cases  of  stricture  are,  especially  as 
they  occur  in  hospital  practice,  by  which 
most  of  this  series  was  furnished. 

Hemorrhage,  to  a  moderate  but  not 
dangerous  extent,  not  unfrequently  occurs 
either  at  or  after  the  operation.  Very 
rarely  is  it  serious  ;  and  when  it  is,  there 
ought  not  to  be  difficulty  in  stopping  it. 
A  full-sized  catheter  being  in  the  urethra, 
it  is  necessary  to  plug  the  wound  with 
lint,  and  maintain  a  firm  jjad  of  the  same 
material  over  it,  by  means  of  a  T-bandage 
closely  applied.  In  one  case  in  which  I 
operated,  the  perineum  being  greatly  in- 
durated, with  several  fistula?,  there  was 
obstinate  bleeding  from  vessels  which  the 
ligature  would  not  hold,  owing  to  the  na- 
ture of  the  tissue  in  which  their  mouths 
were  embedded  ;  but  I  succeeded  in  stop- 
ping it  by  carrying  a  small  curved  needle 
beneath  each  bleeding  point.  In  regard 
to  the  important  question  of  remote  re- 
sults from  this  operation,  there  have  been 
some  few  cases  undoubtedly  in  which  it 
has  failed  to  be  successful ;  in  a  much 
larger  proportion,  more  or  less  recontrac- 
tion  appears  after  the  lapse  of  time.  This 
has  sometimes  arisen  from  want  of  care 
to  divide  the  entire  contracted  portion  of 
the  urethra  ;  in  other  cases,  from  neglect 
of  subsequent  dilatation.  On  the  other 
hand,  in  some  cases,  I  can  personally 
vouch  for  the  fact  that  no  narrowing  has 
appeared  seven  years  after  the  operation. 
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In  most,  I  believe,  it  will  be  always  neces- 
sary, or  at  all  all  events  prudent,  to  main- 
tain some  dilatation  afterwards  ;  the  con- 
dition usually  obtained  being  a  dilatable 
urethra,  in  the  place  of  a  non-dilatable 
and  obstinate  stricture. 


Spasm  of  the  Urethra. 

It  is  extremely  rare  that  any  consider- 
able narrowing  of  the  urethra  takes  place 
as  the  result  of  pure  spasm  of  the  muscles 
surrounding  the  passage.  Granted,  how- 
ever, the  presence  of  organic  narrowing, 
or  of  inflammation  in  the  canal,  an  undue 
action  of  the  urethral  muscles  may  be  ex- 
cited, so  as  still  further  to  narrow  it. 
There  is  no  doubt  that  a  slight  degree  of 
this  action  may  be  excited  in  any  part  of 
the  passage ;  but  it  certainly  becomes 
more  obvious  in  the  membranous  part, 
where  sphincteric  muscles  exist  in  addi- 
tion to  those  unstriped  fibres  which  sur- 
round the  canal  throughout  the  whole  of 
its  course.  Nevertheless  the  existence  of 
"spasm" is  very  constantly  and  very  fre- 
quently affirmed,  often  without  any  proof 
of  its  presence,  and  usually  in  order  to 
account  for  unsuccessful  catheterism. 
Organic  difficulties  are  quite  sufficient 
without  it,  in  many  bad  cases,  to  baffle 
at  times  the  most  experienced  and  most 
dexterous  operator. 

As  immediate  causes  of  spasm  may  be 
named  the  following  :  the  presence  of  or- 
ganic stricture  ;  of  inflammation  from  re- 
pressed gonorrhoeal  discharge  ;  irritation 
of  the  mucous  membrane  from  highly 
acid,  and  occasionally  from  acrid,  urine  ; 
from  foreign  matters  ingested,  and  ex- 
pelled by  the  urine,  as  cantharides,  tur- 
pentine, and  perhaps  some  forms  of  con- 
diments and  of  alcoholic  drinks  ;  and  from 
voluntary  retention  of  urine  exerted  dur- 
ing too  long  a  period  of  time.  Examples 
of  more  remote  causes  of  spasm  are  rec- 
tal irritations,  as  hemorrhoids,  fissure, 
prolapsus,  fistuke,  operations  in  the  rec- 
tum, ascarides,  prurigo  about  the  anus, 
derangements  of  the  digestive  apparatus 
and  of  the  cerebro-spinal  system.  But  it 
is  important  to  remember  that  the  distin- 
guishing feature  which  marks  the  phe- 
nomena thus  ascribed  to  irregular  muscu- 
lar contraction,  and  by  which  they  are 
contrasted  with  those  of  organic  stricture, 
is  their  transitory  character.  The  symp- 
toms of  a  narrowed  urethra  may  repeat- 
edly occur,  but  the  canal  ordinarily  pos- 
sesses its  natural  degree  of  patency. 
This  is  never  the  case  in  the  presence  of 
organic  stricture  ;  the  stream  then  varies, 
but  it  never  attains  the  natural  size. 

[Verneuil,  and  Folet,  in  France,  and 
Prof.  Otis,  of  New  York,  have  pushed  the 
theory  of  spasm  as  an  agent  in  producing 


the  symptoms  of  stricture  to  what  con- 
servative surgeons  consider  extreme  lim- 
its. The  general  conclusions  of  these 
gentlemen  seem  to  be  that  stricture  is 
very  common  in  the  pendulous  urethra 
and  quite  uncommon  in  the  deeper  parts 
of  the  canal  ;  many  so-called  deep  stric- 
tures being  merely  spasm  of  the  deep 
urethra  entertained  more  or  less  in  per- 
manence by  conditions  of  irritation  situ- 
ated elsewhere  and  acting  in  a  reflex 
manner  upon  the  deep  urethra.  The 
most  common  of  these  irritations  is  be- 
lieved to  be  a  stricture  or  strictures  of  the 
pendulous  urethra — after  the  division  of 
which  it  is  asserted  the  spasm  of  the  deep 
urethra  subsides. 

There  is  a  measure  of  truth  in  all  this 
which  Civiale  recognized  long  ago.  Un- 
doubtedly there  is  more  truth  in  it  than 
some  surgeons  will  allow,  but  there  cer- 
tainly is  not  so  much  as  those  who  are 
attempting  to  vulgarize  the  theory  claim. 
The  practical  outcome  of  the  whole  dis- 
cussion is  that  anterior  strictures  should 
be  looked  for  and  carefully  treated  before 
deciding  about  a  deep  stricture  in  cases  of 
doubt,  while  the  possibility  of  prolonged 
deep  urethral  spasm  must  not  be  over- 
looked.] 

In  treating  spasm,  general  principles 
must  be  kept  in  view,  and  applied  ac- 
cording to  the  particular  requirements  of 
each  case.  Local  treatment  of  the 
urethra  itself  is  often  of  secondary  im- 
portance, sometimes,  indeed,  prejudicial. 
The  main  thing,  as  in  all  spasmodic 
affections,  is  not  to  regard  so  much  the 
sign  or  symptom  itself  as  to  investigate 
the  cause,  a  correct  appreciation  of  which 
is  the  only  key  to  successful  treatment. 
This  must  be  carefully  sought,  not  only  in 
the  urinary  tract,  but  in  adjacent  and 
allied  organs,  and  in  the  condition  of  the 
system  at  large.  Speaking  in  general 
terms,  it  will  be  found  that  attention 
directed  to  the  condition  of  the  animal 
powers,  to  the  improvement  of  the  secre- 
tions, and  to  the  regulation  of  the  regimen 
and  habits  of  the  patient,  will  conduce 
more  to  the  removal  of  the  local  symp- 
toms than  any  measures  apparently  of 
more  direct  or  special  application. 

If  any  degree  of  orgnnic  stricture  co- 
exists, it  is  essential  to  treat  this  in  the 
usual  way  ;  but  as  far  as  the.  complication 
of  spasm  is  concerned,  the  treatment 
consists  in  obviating  all  sources  of  de- 
rangement which  can  be  discovered  as 
likel}-  to  influence  the  condition  of  the 
local  disease. 

I  have  known  a  single  instance  of  spas- 
modic retention  to  occur  periodically,  and 
to  disappear  before  the  use  of  quinine : 
Sir  B.  Brodie  records  one  similar  case.  A 
very  hot  hip-bath,  a  cupping  on  the  peri- 
neum,  or  the  inhalation  of  chloroform 
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may  sometimes  give  instant  relief.  For 
the  most  part,  however,  spasmodic  action 
in  the  urethra  is  associated  with  inflam- 
mation affecting  a  part  or  the  whole  of 
the  canal,  and  especially  when  inducing 
retention  of  urine.  Any  further  notice  of 
its  treatment  will  therefore  be  referred  to 
the  management  of  that  condition.  (See 
Retention  of  Urine,  p.  811.) 

Inflammation. — Retention  of  urine  is 
undoubtedly  caused  by  inflammation  of 
the  urethra  ;  but  this  is  by  no  means  in- 
flammatory stricture  in  any  sense  in 
which  the  term  can  be  logically  em- 
ployed ;  the  pathological  condition  usu- 
ally present  in  such  cases  is  acute  inflam- 
mation of  the  prostate,  with  swelling  of 
that  gland  (see  p.  784).  The  patient 
complains  of  heat,  fulness,  and  tenderness 
in  the  perineum  ;  the  passing  of  the  urine 
is  exquisitely  painful ;  the  stream  nar- 
rows rapidly  during  the  act  of  passing  it, 
and  ceases  before  the  bladder  is  emptied 
or  the  desire  diminishes.  Usually  it  is 
found  on  inquiry  that  a  recent  purulent 
discharge  from  the  urethra  has  been 
suddenly  checked  by  external  cold  or  wet ; 
the  signs  of  inflammatory  fever  are  usu- 
ally present.  As  this  condition  almost 
invariably  comes  under  the  surgeon's 
notice  for  relief  of  retention  of  urine,  the 
subject  of  treatment  will  be  considered  in 
the  section  devoted  to  that  condition  re- 
sulting from  acute  prostatitis. 

Tumors  in  the  urethra. — The  cause  of 
urinary  obstruction  was  f(  irmerly  supposed, 
in  nearly  all  cases,  to  be  the  existence  of 
"  earnosities  or  caruncles"  growing  from 
the  mucous  membrane  of  the  urethra. 
Such  bodies  do  exist,  but  they  are  exces- 
sively rare. 

Pascal  (1718)  describes  two  cases  of  nu- 
merous small  fungoid  excrescences  obstruct- 
ing the  urethra.  Morgagni  (1761),  in  his 
forty-second  letter,  speaks  of  one  which  he 
had  seen  among  many  examinations.  A  maud 
(1769)  names  three  instances.  Hunter  met 
with  two  cases  ;  one  is  in  the  Museum  of  the 
Royal  College  of  Surgeons.  Sir  Charles  Bell 
describes  and  figures  two  cases.  Amussat, 
Civiale,  Lallemand,  Ricord,  Chelius,  Leroy, 
and  Mercier,  all  describe  occasional  cases  met 
with  in  their  own  individual  experiences. 
Guthrie  and  others  in  this  country  have  met 
with  a  case  occasionally.  A  good  specimen 
exist3  in  the  Museum  of  Guy's  Hospital  of 
polypoid  growth  springing  from  the  mucous 
membrane  of  the  membranous  portion.  I 
have  myself  met  with  a  good  example  of  small 
polypus  springing  from  the  verumontanum, 
in  a  man,  aged  fifty-four  years,  a  patient  in 
the  St.  Marylebone  Infirmary.  The  only  sign 
of  its  existence,  which  could  be  ascertained 
during  life,  was  an  increased  frequency  of 
micturition.  Those  which  are  found  at  the 
anterior  part  of  the  canal,  and  which  appear 
almost  confined,  as  regards  situation,  to  the 
fossa  navicularis,  are  usually  soft,  of  a  rose- 


red  color,  bleed  vory  readily,  and  are  not 
very  sensitive.  Their  close  proximity  to  the 
erectile  tissues  beneath  may  be  reasonably 
supposed  to  be  the  cause  of  their  peculiar 
vascularity.  That  they  are,  bul  more  ,,,,,  |  , 
to  be  found  in  the  posterior  parts  of  the  canal, 
is  proved  by  some  of  tin.'  preparations  referred 
to.  On  the  other  hand,  almost  all  the  speci- 
mens of  the  polypoid  growths  which  I  have 
seen  are  confined  to  the  prostatic  portion,  and 
are  sometimes  accompanied  by  others  at  the 
neck  of  the  bladder  or  within  it,  to  which 
latter,  indeed,  they  then  have  the  appearance 
of  being  secondary  formations,  and  they  are 
more  frequently  found  affecting  only  the 
lining  of  the  bladder,  and  not  that  of  the 
urethra  at  all.  In  such  cases  their  structure 
amounts  to  little  more  than  hypertrophy  of 
the  mucous  membrane. 

The  conclusions  to  be  drawn  from  the 
facts  known  respecting  growths  into  the 
urethral  canal  are  : — 

First,  that  the  existence  of  any  excres- 
cence so  large  as  to  attract  observation  as 
an  independent  growth  in  the  urethra  is 
extremely  rare. 

Secondly,  that  these  bodies  consist 
either  of  (a)  vascular  granulations ;  (6)  po- 
lypoid formations  peculiar  to  the  prostatic 
part  of  the  urethra  ;  or  (c)  masses  of  tuber- 
cular and  cancerous  origin. 

Lastly,  that  tubercular  and  cancerous 
deposits  are  rarely  primary  in  the  ureth- 
ra, but  are  mostly  secondary  to  disease 
of  the  kidney,  bladder,  or  prostate,  and 
rarely  appear  until  the  primary  disease 
has  been  developed  to  a  formidable  extent 
elsewhere. 

Urinary  abscess — most  frequently  a  re- 
sult of  obstruction  in  the  urethral  canal — 
may  be  regarded  in  reference  to  its  situa- 
tion as  penile  or  ante-scrotal,  scrotal,  peri- 
neal, and  intra-pelvic.  Among  these  the 
perineal  is  the  most  common,  next  comes 
the  scrotal ;  the  intra-pelvic  occurs  usually 
in  very  advanced  eases  of  stricture,  etc., 
in  which  a  fatal  result  is  impending,  and 
also  as  a  consequence  of  operations  ;  and 
the  penile  is  rare,  most  frequently  being 
caused  by  gonorrhoeal  inflammation  of  the 
urethra, 

Occasionally,  but  by  no  mean  common- 
ly, urinary  abscess  in  the  perineum  may 
be  met  with,  when  there  is  no  obstruction 
in  any  part  of  the  urethra.  When  this  is 
the  case,  there  is  some  ground  for  suspect- 
ing that  disease  exists  at  or  near  the  neck 
of  the  bladder,  particularly  disease  of  the 
prostate.  In  chronic  suppurative  disease 
of  that  organ,  perineal  abscess  sometimes 
appears. 

Ordinary  urinary  abscess  in  the  peri- 
neum may  be  acute  or  chronic  :  the  for- 
mer usually  requires  prompt  interference 
on  the  part  of  the  surgeon,  and  its  pres- 
ence is  often  indicated  by  constitutional 
symptoms  before  local  evidence  appears  of 
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a  marked  character.  If  these  are  severe, 
and  there  are  also  tension,  fulness,  and 
tenderness  in  the  perineum,  a  free  and 
deep  incision  made  in  the  middle  line  will 
often  give  instant  relief;  and  if  matter  is 
not  seen  at  once,  such  a  proceeding  will 
do  no  harm,  although  nothing  else  re- 
sult but  a  little  bleeding,  and  the  relief 
of  tension.  No  considerable  hemorrhage 
need  be  feared,  although  sometimes,  when 
there  has  been  much  inflammation  in  the 
part,  a  smartish  trickling  may  continue 
for  some  little  time.  When  it  has  ceased, 
a  poultice  should  be  applied  to  the  wound. 
Great  improvement  in  the  patient's  con- 
dition often  takes  place  almost  immediate- 
ly ;  the  fever  subsides,  and  complete  re- 
covery may  follow  in  a  very  short  time. 

The  importance  of  speedily  evacuating 
such  collections  of  matter,  even  at  the 
commencement  of  their  formation,  cannot 
be  overrated.  Matter  pent  up  behind  the 
deep  perineal  fascia,  which  forms  a  par- 
tition too  dense  to  be  penetrated  by  the 
action  of  absorption,  will  find  its  way  into 
the  cellular  tissue  of  the  pelvis,  by  the 
side  of  the  bladder,  between  it  and  the 
rectum,  and  give  rise  to  dangerous  con- 
sequences, or  in  event  of  recovery,  to 
urethro-rectal  or  vesico-rectal  fistulas. 
Otherwise  it  may  burst  into  the  urethra, 
and  be  discharged  by  the  external  mea- 
tus. The  collection  having  been  opened, 
pus  in  some  quantity  escapes,  usually 
alone,  sometimes  mixed  with  urine,  but 
not  necessarily  so.  One  of  the  main  ob- 
jects in  making  an  early  opening  into  a 
collection  of  matter  in  the  perineum,  is  to 
prevent  the  occurrence  of  any  lesion  of 
the  urethral  walls  ;  if  its  evacuation  be 
soon  and  fully  insured,  we  may  hope  to 
find  the  cavity  gradually  closing,  and  that 
no  urine  will  penetrate  it,  when  there 
will  be  less  fear  of  its  remaining  long 
open,  or  of  its  becoming  an  abnormal  pas- 
sage for  the  urine. 

In  the  case  of  chronic  abscess,  it  is  de- 
sirable that  an  incision  should  be  made 
when  the  presence  of  matter  is  perfectly 
evident.  These  abscesses  are  usually  sit- 
uated in  the  neighborhood  of  the  bulbous 
portion  of  the  urethra,  and  appear  in  the 
perineum  and  scrotum  ;  sometimes  as  the 
result  of  a  little  ulceration  behind  the 
stricture,  and  escape  of  a  drop  or  two  of 
urine  into  the  cellular  tissue ;  oftener, 
perhaps,  from  the  adjacent  irritation, 
without  having  any  direct  communication 
at  first  with  the  urethra.  This  commu- 
nication almost  invariably  takes  place  if 
the  abscess  breaks  of  itself,  sometimes 
when  it  is  opened  by  the  lancet ;  but  gen- 
erally no  urine  appears  when  it  is  opened 
early,  until  some  days  after  the  operation, 
and  occasionally  not  at  all.  An  unnatu- 
ral opening,  however,  having  been  estab- 
lished, the  frequent  passage  of  the  urine 


through  it,  which  must  occur  at  each  act 
of  micturition  if  the  stricture  be  narrow, 
prevents  its  closure.  This  artificial  canal, 
usually  termed  urinary  fistula,  is  one  of 
the  common  accompaniments  of  neglected 
stricture,  and  often  forms  a  troublesome 
complication. 

Urinary  fistulce. — The  external  openings 
of  these  passages  are  most  commonly  seen 
in  the  perineum  and  scrotum,  which  are 
traversed  by  them  in  various,  and  often 
circuitous,  routes  ;  less  frequently  they 
are  observed  in  the  groins,  the  upper  part 
of  the  thighs,  the  adjacent  parts  of  the 
nates,  or  even  above  the  pubic  symphysis. 
In  the  last-named  situation,  the  devious 
channel  usually  results  from  incisions 
made  to  relieve  extravasation  ;  but  in  the 
scrotum  or  perineum  it  is  generally  due 
to  a  previously  existing  urinary  abscess. 

Under  the  term  "urinary  fistulas"  all 
these  conditions  are  commonly  included  ; 
some  of  them  simple,  and  easily  amenable 
to  treatment ;  others  complicated,  and  re- 
quiring much  care  and  time  in  order  to 
attain  a  successful  result.  Some  are 
merely  narrow  channels  through  nearly 
healthy  parts  ;  others  pass  through  struc- 
tures indurated  and  deformed  by  repeated 
deposits  of  plastic  matter,  and  sometimes 
connected  with  cavities  secreting  pus, 
and  detaining  in  their  interior  some  quan- 
tity of  the  urinary  secretion.  The  exter- 
nal orifices  of  the  fistulous  passage  may 
be  few  or  numerous ;  being  in  the  latter 
case  the  outlets  of  sinuous  channels 
springing  from  the  original  track,  and 
giving  exit  to  a  number  of  small  streams 
when  the  act  of  micturition  is  per- 
formed. And  lastly,  besides  the  fore- 
going, there  are  those  openings  into  the 
urethra  which  have  their  origin  in  loss  of 
substance  b}r  sloughing  from  extravasa- 
tion, phagedenic  ulceration,  or  violent 
injury  to  the  parts ;  and  these  abnormal 
conditions  are  distinct  in  their  nature 
from  the  two  preceding  classes.  This 
mode  of  arranging  the  numerous  and 
widely-differing  lesions  comprehended  un- 
der the  general  term  urinary  fistulas,  in- 
dicates three  forms  of  morbid  condition, 
each  requiring  appropriate  treatment. 

1.  Simple  fistulas.  The  first  class  em- 
braces those  cases  where,  in  connection 
with  stricture  of  the  urethra,  one  or  more 
fistulous  passages  exist,  the  surrounding 
parts  being  not  much  altered  from  their 
natural  or  healthy  condition.  These  open- 
ings are  the  result  of  nature's  mode  of  af- 
fording relief  in  cases  of  narrow  stric- 
ture ;  they  act  as  safety-valves  to  the 
pressure  exerted  upon  important  organs 
behind  the  obstruction.  Thus  we  often 
see  patients  enjoying  fair  health  and  com- 
fort, notwithstanding  large  fistulous  pas- 
sages in  the  perineum,  by  which  all  their 
urine   is   passed.       But   the   annoyance, 
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sometimes  the  pain,  besides  the  tendency 
to  grow  worse,  which  accompany  uri- 
nary fistula,  to  say  nothing  of  considera- 
tions arising  in  relation  to  the  sexual 
function,  demand  the  interference  of  the 
surgeon  to  bring  about  a  natural  state  of 
things. 

For  these  cases,  as  a  rule,  nothing  else 
is  required  than  to  dilate  fully  the  ure- 
thra. The  urine  will  flow  by  the  natural 
channel,  and  the  fistula?  will  heal  of  them- 
selves, if  we  insure  a  free  passage  from 
the  bladder.  Those  patients  who  form 
the  exceptional  instances  to  this  rule  are 
for  the  most  part  weak  in  constitution, 
have  little  reparative  power,  or  are  sub- 
jects of  some  chronic  disease  in  addition 
to  stricture  of  the  urethra.  The  manage- 
ment of  these  is  mostly  that  of  the  next 
class. 

2.  Cases  in  which  the  fistula?  pass 
through  tissues  indurated  and  deformed 
by  inflammatory  exudation. 

In  these  cases  also,  the  primary  object 
is  to  dilate  adequately  the  stricture,  and 
to  observe  the  etfect  induced.  In  some  of 
them  it  is  sufficient  to  enable  the  fistulous 
passages  to  heal  slowly.  Dilatation,  how- 
ever, having  been  maintained  for  some 
time,  and  little  or  no  benefit  having  re- 
sulted, it  will  be  desirable  either  to  stim- 
ulate the  walls  of  the  fistula?  themselves, 
and  so  bring  about  adhesion  of  opposing 
surfaces  ;  or  to  lay  them  open,  in  order  to 
produce  recent  and  healthy  wounds,  so 
that  they  may  heal  up  soundly  from  the 
bottom.  At  the  same  time  we  must  at- 
tend closely  to  the  patient's  general 
health,  seeking  to  maintain  the  secretions 
in  a  natural  condition.  Various  agents 
have  been  employed  to  stimulate  the  in- 
dolent fistula?  ;  one  of  the  best  is  the  con- 
centrated tincture  of  cantharides,  applied 
on  a  camel's-hair  brush,  or  with  a  fine 
syringe.  Solutions  of  the  sulphate  of 
zinc  or  copper,  and  of  the  nitrate  of  sil- 
ver, injected  by  the  syringe,  sometimes 
give  good  results.  An  excellent  mode  is 
to  introduce  carefully,  as  far  as  possible, 
a  small  and  flexible  silver  probe,  coated 
with  nitrate  of  silver  ;  a  plain  probe  hav- 
ing been  introduced  beforehand  as  a  guide 
to  the  length  and  direction  of  the  pas- 
sage. It  often  happens  that  the  external 
orifice  of  the  sinus  is  smaller  than  any 
other  part :  in  such  a  case,  a  little  caustic 
potash  should  be  applied  for  the  purpose 
of  enlarging  it,  and  so  permitting  free  re- 
moval of  the  discharge. 

The  application  of  compression  to  the 
fistula?  has  been  tried  several  times,  and 
success  has  been  claimed  for  it  in  two  or 
three  cases  ;  in  one  of  which,  all  ordinary 
means  having  failed,  a  cure  was  obtained 
by  making  the  patient  apply  firmly  to  the 
perineum  an  India-rubber  ball,  inflated 
with  air,  on  every  occasion  before  making 
vol.  ii. — 52 


water,  and  for  some  minutes  afterwards. 
This  plan  was  studiously  followed  during 
fifteen  days,  when  the  opening  bad  soundly 
cicatrized.  Four  months  alter,  the  pa- 
tient was  perfectly  well. 

The  cure  of  obstinate  urinary  fistula 
has  also  been  attempted  by  introducing  a 
catheter,  and  permitting  ft  to  remain  in 
the  urethra  for  days  together,  <>u  the 
principle  of  ensuring,  as  it  has  been  sup- 
posed, the  passage  of  the  urine  through 
the  instrument,  and  thus  preserving  from 
irritation  the  fistulous  passages,  lattlc, 
however,  is  thus  gained;  for  experience 
shows  that,  however  large  the  instrument 
may  be,  and  however  closely  it  may  lit 
the  urethra  at  the  present  moment,  be- 
fore thirty-six  hours  have  elapsed  it  will 
lie  loosely  in  the  canal,  and  the  urine  will 
pass  by  its  side.  It  is  not  possible,  in- 
deed, to  remove  urine  from  the  bladder 
for  any  lengthened  period  by  this  means 
without  inducing  suppuration  in  the 
urethra,  which  is  a  bar  to  success. 

It  is  better  to  withdraw  all  the  patient's 
urine,  by  introducing  a  catheter  three  or 
four  times  a  day,  or  more  frequently  if 
necessary.  When  the  patient  can  do  this 
cleverly  for  himself,  and  thus  ensure,  at 
every  want  to  pass  urine  during  a  period 
of  several  weeks,  that  it  is  carefully  re- 
moved without  contact  with  the  urethra, 
a  most  successful  result  may  be  hoped  for. 
I  have  had  an  instance  of  this  under  my 
own  care,  where  a  large  portion  of  the 
floor  of  .the  urethra  being  lost,  the  open- 
ing closed  after  three  or  four  months' 
attention  to  this  practice. 

Free  incisions  through  the  fistula?,  down 
to  their  origin  in  the  urethra,  or  nearly  so, 
have  been  found  successful  in  inducing  a 
healthy  process  of  granulation  from  the 
bottom  of  the  wound,  and  thus  in  ulti- 
mately closing  the  unnatural  passages ; 
provided  always,  however,  that  there  is 
no  obstruction  to  the  free  egress  of  the 
urine  by  the  urethra,  otherwise  no  such 
measures  can  be  of  any  service.  In  some 
cases  in  which  external  division  of  the 
stricture  on  a  grooved  staff  is  indicated, 
this  operation  may  be  performed  in  such 
a  manner  as  to  include  the  fistulous  open- 
ing in  the  incision,  in  which  case  a  suc- 
cessful result  may.  generally  be  reckoned 
on.  Old  chronic  perineal  fistula?  are 
sometimes  better  dealt  Avith  by  the  gal- 
vanic cautery  than  by  any  other  method. 
Another  obstiuate  species  of  fistulous 
passage,  communicating  with  the  pros- 
tatic urethra,  sometimes  follows  the 
operation  of  lithotomy  ;  this  also  may  be 
often  successfully  treated  by  the  introduc- 
tion of  an  iron  wire  heated  to  intensity  ; 
the  best  means  of  effecting  which  is  un- 
doubtedly the  galvanic  current,  since  it 
maintains  as  well  as  produces  the  re- 
quired temperature. 
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A  fistulous  passage  is  sometimes  pre- 
vented from  closing  by  the  presence  of  a 
small  calculus  in  some  part  of  its  course. 
It  may  be  a  small  concretion  which  has 
escaped  from  the  bladder,  or  a  deposit 
from  unhealthy  urine  while  passing 
through  the  sinus.  Sometimes  it  occurs 
in  fistulse  connected  with  diseased  pros- 
tate, or  with  a  prostate  which  is  the  sub- 
ject of  calculous  formations.  Fistula 
associated  with  the  prostate  may,  how- 
ever, exist  in  the  absence  of  any  of  these 
causes  ;  such  as  those  which  are  some- 
times connected  with  prostatic  abscess, 
and  which  are  generally  exceedingly  ob- 
stinate and  irremediable. 

Fistula  is  not  necessarily  a  continuous 
passage  from  the  urethra  to  the  surface  ; 
opening  from  the  urethra  at  one  end,  it 
may  have  a  blind  or  csecal  extremity  : 
hence  "blind  urinary  fistula"  has  been 
described.  A  small  tumor,  originally 
formed  by  a  collection  of  matter,  and 
having  a  communication  with  the  ure- 
thra, constitutes  the  general  form.  Its 
origin  has  been  variously  accounted  for ; 
some  believing  it  a  result  of  stricture, 
others  of  inflammation  of  the  mucous  folli- 
cles of  the  urethra.  Until  the  tumor  is 
opened  externally,  it  will  not  disappear, 
when  it  becomes  a  fistula  of  the  ordinary 
kind,  requiring  treatment  already  indi- 
cated. 

Urethro-rectal  fistulse  sometimes  occur 
as  a  consequence  of  stricture  or  abscess, 
and  more  rarely,  perhaps,  vesico-rectal. 
In  either  case  their  existence  is  usually 
first  announced  by  the  passage  of  liquid 
in  an  unusual  manner  and  quantity  by 
the  anus  ;  sometimes  by  the  appearance 
of  feculent  matter  in  the  urine  or  by  the 
urethra. 

I  have  recently  treated  a  case  of  urethro- 
rectal fistula  in  a  gentleman  of  about  twenty 
years  of  age,  in  whom  it  resulted  from  acute 
prostatic  abscess  following  gonorrhoea.  The 
urine  passed  freely  by  the  anus  for  some 
weeks ;  after  trying  various  means,  the  use 
of  the  catheter,  etc.,  without  success,  I  dis- 
covered that  by  placing  him  flat  on  his  face 
during  the  action  of  micturition,  almost  all 
the  urine  passed  by  the  urethra.  This  plan 
was  uniformly  adopted  for  three  months. 
Urine  ceased  to  pass  altogether  by  rectum  in 
a  month,  and  in  two  more  he  could  pass  it  in 
the  upright  position  without  any  escape. 
The  fistula  has  remained  soundly  healed  ever 
since. 

If  such  a  plan  does  not  succeed,  the 
actual  cautery,  and  particularly  that 
heated  by  the  galvanic  current,  affords 
the  best  chance  of  success.  It  may  be 
applied  through  the  rectum  ;  a  speculum 
having  been  first  introduced,  and  a  full- 
sized  sound  carried  into  the  bladder.  On 
the  day  before  the  operation  the  bowels 


'  are  to  be  freely  purged,  and  cleared  by  an 
■  enema  an  hour  or  two  before  the  appli- 
cation of  the  cautery,  after  which  they 
must  be  prevented  from  acting  for  two  or 
three  days.  The  cautery  is  to  be  reap- 
plied two  or  three  times  if  necessary.  If 
the  opening  is  large,  the  edges  should  be 
pared  and  brought  together  by  silver  su- 
tures, after  the  method  of  Dr.  Marion 
Sims. 

3.  The  third  class  of  urinary  fistulas 
comprehends  those  unnatural  openings 
into  the  urethra  which  depend  upon  actual 
destruction  of  substance  from  the  walls  of 
the  urethra  and  superjacent  parts.  The 
common  causes  of  these  are,  sloughing 
from  extravasation  of  urine,  simple  and 
phagedenic  ulceration,  and  mechanical 
injuries  of  various  kinds.  They  are  for 
the  most  part  larger,  although  not  inva- 
riably so,  than  airy  of  those  alread}^  re- 
ferred to.  Generally  a  portion  of  the  floor 
of  the  urethra  is  destroyed,  as  well  as  the 
structures  which  have  intervened  be- 
tween it  and  the  external  surface ;  so 
that  in  many  cases  more  or  less  of  the 
mucous  membrane  of  the  tipper  aspect  of 
the  canal  is  visible  from  the  outer  orifice. 
As  a  consequence  the  whole,  or  nearly 
the  whole,  of  the  urine  passes  by  the  arti- 
ficial channel  in  a  full  stream.  Such 
apertures  may  be  found  before  the  scro- 
tum, and  are  called  ante-scrotal  or  ureth- 
ro-penile  fistula; ;  or  in  or  behind  the 
scrotum,  known  simply  as  scrotal  and  pe- 
rineal fistulse. 

A  broad  distinction  exists  between 
these  two  classes  in  relation  to  their 
amenability  to  treatment,  and  to  the  na- 
ture of  the  operations  necessary  to  their 
cure.  Ante-scrotal  urethral  openings  are 
the  most  difficult  to  close,  since  the  cov- 
erings of  the  urethra  here  possess  but 
little  substance.  And  further,  owing  to 
the  extreme  mobility  of  the  member,  and 
its  liability  to  erection,  it  is  difficult  to 
maintain  that  perfect  steadiness  of  posi- 
tion so  desirable  in  a  part  which  is  the 
subject  of  an  auto-plastic  operation.  Nev- 
ertheless, with  all  these  difficulties,  in 
addition  to  that  formidable  one,  the  con- 
tact of  urine,  such  openings,  even  when 
large,  are  not  to  be  regarded  as  beyond 
the  reach  of  surgical  skill.  The  exercise 
of  considerable  patience,  and  of  unremit- 
ting attention  during  a  long  period,  is  in- 
dispensable both  to  the  surgeon  and  to 
the  patient  in  a  case  of  urethro-peuile 
fistula  requiring  a  plastic  procedure  for 
its  cure. 

Openings  in  the  perineum  involving 
loss  of  substance,  although  by  no  means 
easy  to  close,  are  remediable  with  less 
difficulty,  on  account  of  the  absence  of  the 
conditions  just  adverted  to  as  the  obsta- 
cles in  ante-scrotal  fistulse. 

Treatment. — Ante-scrotal  fistulous  open- 
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ings  which  are  of  small  size,  but  obviously 
depending  upon  loss  of  substance  in  some 
degree,  have  been  closed  by  repeated  ap- 
plications of  a  caustic  agent  to  their 
edges  and  to  the  surrounding  parts.  Of 
these  the  nitric  acid,  the  nitrate  of  silver, 
or  the  strong  tincture  of  cantharides  have 
been  successfully  employed  in  very  small 
openings. 

Dieffenbach  used  the  cantharides,  and 
sometimes  combined  with  it  what  he 
called  "the  lace  suture."  This  he  de- 
scribes as  applicable  to  small  fistulas  in  the 
anterior  part  of  the  canal.  The  margin 
of  the  fistula  and  the  surrounding  skin 
must  be  frequently  touched  during  the 
day  previous  to  the  operation  with  the 
strong  tincture  of  cantharides.  Before 
using  the  suture,  the  loose  epidermis  is  to 
be  removed  by  scraping,  and  a  sound  in- 
troduced into  the  urethra  beyond  the 
opening.  The  operator  is  then  to  take 
"  a  small  curved  needle,  sharp  at  the 
point,  but  not  at  its  edges,  with  a  stout 
silk  waxed  thread,  and  by  means  of  a 
needle-holder  to  introduce  it  beneath  the 
skin  at  about  three  lines  from  the  border 
of  the  fistula."  The  point  of  the  needle 
is  to  be  carried  deeply,  but  not  into  the 
urethra,  and  made  to  emerge  at  another 
point,  about  three  lines  from  the  margin 
of  the  fistulous  opening.  By  three  or  four 
of  these  stitches,  the  thread  is  to  be  car- 
ried round  the  opening,  until  it  finally 
emerges  at  the  point  at  which  the  needle 
was  originally  entered.  The  thread  is  im- 
bedded in  the  cellular  tissue  around  the  fis- 
tula, at  about  three  or  four  lines'  distance 
from  it.  Its  ends  are  now  to  be  drawn 
together  slowly,  so  as  gradually  to  ap- 
proximate the  borders  of  the  fistulous  ori- 
fice until  it  is  obliterated,  and  then  to  be 
fastened  by  a  knot.  In  three  or  four  days 
the  ligature  may  be  divided  and  drawn 
away.  Most  commonly,  however,  some 
plastic  operation  is  necessary  for  these 
openings.  The  proceedings  of  Cooper 
and  Earle,  the  first  on  record,  are  the 
basis  of  many  various  proceedings  since 
employed.  Space  does  not  admit  of  the 
necessary  description  here.  Two  of  the 
modes  employed  for  ante-scrotal  opening 
are  described  in  the  Essay  on  Plastic 
Surgery  ;  I  have  given  others  in  the 
second  edition  of  my  own  work  on  Stric- 
ture and  Perineal  Fistulee  in  some  detail. 

Retention  of  urine. — By  this  term  is 
generally  understood  a  condition  in  which 
the  patient  is  unable  to  pass  any  urine 
whatever,  or  only  an  extremely  small 
quantity  ;  and  is  in  danger  of  serious  con- 
sequences if  not  relieved  at  no  distant 
period.  Urine  may  be,  and  often  is, 
habitually  retained  in  the  bladder,  while 
the  patient  nevertheless  passes  as  much  in 
the  twenty-four  hours  as  the  kidneys  fur- 


nish, the  reservoir  remaining  more  or 
less  filled.  This  is  engorgemenl  oi  I  In 
bladder,  and  is  not  retention,  which  term 
is  held  to  indicate  an  acute  and  not  a 
chronic  condition. 

Retention  of  urine  may  be  caused  by 
simple  prostatitis,  usually  occurring  in 
young  and  middle-aged  subjects ;  by 
stricture  of  the  urethra,  usually"  in  middle 
life  ;  and  by  hypertrophied  prostate,  in 
elderly  persons  only. 

The  consideration  of  the  iirst  and 
second  forms  will  come  next  in  order 
here. 

Complete  retention. — When  any  degree 
of  organic  stricture  exists,  however  slight, 
retention  of  urine  is  always  possible  if 
exposure  to  the  influences  of  certain  ex- 
citing causes  takes  place.  Occlusion  of 
the  passage  may  be  caused  by  inflamma- 
tory engorgement,  or  unwonted  muscular 
contraction  ;  more  frequently,  perhaps,  by 
a  combination  of  both.  Sometimes  it 
may  be  caused  by  a  foreign  body,  as  a 
small  calculus,  a  portion  of  a  membrane, 
or  the  like,  obstructing  the  stricture  ;  and 
this  is  probably  the  rarest  form. 

In  treating  retention,  the  catheter  is 
the  first  means  required  in  nine  cases  out 
of  ten,  and  often  the  only  means.  The 
first  point  to  be  ascertained  is,  is  it  a  case 
of  merely  temporary  obstruction  from  in- 
flammation following  gonorrhoea,  or  does 
it  depend  on  orgauic  stricture  of  some 
standing  ?  The  next  points  are  the  du- 
ration of  the  attack  and  the  condition  of 
the  bladder,  bearing  in  mind  that  while 
some  patients  exhibit  distension  of  that 
viscus  almost  to  the  umbilicus,  the  sub- 
ject of  an  old  stricture  may  be  in  a  state 
of  greater  danger,  although  no  distension 
is  perceptible  above  the  pubes,  owing  to 
the  contracted  condition  of  the  bladder, 
which  has  become  natural  to  him.  The 
treatment  varies  somewhat  in  the  two 
cases  just  briefly  described.  In  the  first 
case,  or  that  of  temporary  inflammatory 
obstruction,  it  has  been  recommended  to 
employ  baths,  opium,  and  depletion  be- 
fore using  the  catheter ;  and  relief  may 
certainly  be  afforded  in  this  manner,  al- 
though at  the  expense  of  prolonged  suffer- 
ing to  the  patient.  The  object  of  this 
plan  is  to  avoid  injury  to  the  urethra  in 
its  inflamed  condition  ;  and  if  the  surgeon 
is  not  gentle,  or  is  not  skilled  in  the  use 
of  the  catheter,  it  is  probably  the  safest 
course  to  follow.  But  if  he  employs  a 
light  and  careful  hand,  a  catheter  of 
rather  small  size,  say  'No.  4  or  5  of  gum- 
elastic  or  silver,  the  former  producing  less 
pain,  should  be  at  once  passed  into  the 
bladder ;  and  in  these  cases  this  is  gene- 
rally easily  accomplished,  if  the  flexible 
instrument  retains  a  good  curve  after  the 
stylet  is  withdrawn.  If  the  surgeon  does 
not  succeed  in  passing  an  instrument,  the 
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patient  should  be  put  into  a  hot  bath, 
100°  to  103°  or  104°,  to  relax  spasm  and 
relieve  internal  congestion  ;  a  full  dose  of 
opium  should  be  given  by  the  mouth  ; 
and  if  there  is  much  straining,  an  enema 
or  suppository  containing  opium  may  be 
also  administered  with  advantage. 

If  there  is  much  inflammation  about 
the  parts,  as  shown  by  a  swollen  penis, 
urethral  discharge,  and  tender  perineum, 
cupping  or  a  dozen  leeches  on  the  latter  j 
region  are  decidedly  useful,  in  the  event 
of  retention  persisting ;  generally,  how- 
ever, some  relief  follows  the  use  of  the 
bath  and  the  opium,  which  latter  may  be 
repeated  two  or  three  times,  to  insure  its 
full  action  on  the  system.  There  are 
very  few  cases  among  those  here  regarded 
as  inflammatory  or  spasmodic  that  will 
not  yield  ;  sometimes  slowly  without  fur- 
ther catheterization,  sometimes  by  means 
of  an  instrument,  which  may  often  be 
passed  with  comparative  ease  after  the 
treatment  described. 

There  are  some  instances  where  the 
difficulty  seems  more  spasmodic  than  in- 
flammatory, in  which  repeated  doses  of 
the  tinct.  ferri  sesquichl.,  that  is  to  say  15 
or  20  minims  every  quarter  of  an  hour, 
administered  four  or  six  times,  relieve 
the  retention.  "When,  on  the  other  hand, 
we  have  to  deal  with  retention  resulting 
from  confirmed  organic  stricture,  it  is 
better  at  once  to  examine  the  urethra  in 
the  usual  way,  that  is,  with  a  full-sized 
instrument ;  and,  having  ascertained  the 
locality  of  the  obstruction,  patiently  to 
devote  a  long  time  to  the  careful  use  of 
the  smallest  catheters,  silver  and  gum. 
In  relation  to  its  management,  see  p. 
794,  on  Catheterism  in  difficult  cases. 
If  this  proves  unsuccessful,  the  hot  bath 
must  be  resorted  to  ;  and  after  faintness 
has  been  induced,  the  catheter  may  be 
again  employed  while  the  patient  is  still 
in  the  bath. 

[The  aspirator  is  the  modern  means 
always  ready  at  a  surgeon's  hand  for  *use 
in  such  emergencies  as  retention,  where 
the  ordinary  means  do  not  promptly  suc- 
ceed. The  bladder  may  be  emptied  two 
or  three  times  a  day  by  aspiration  through 
a  fine  exploring  tube  without  the  least 
danger,  provided  the  bladder  is  distended 
so  as  to  mount  above  the  pubes,  and  the 
precautions  applicable  to  all  aspiratory 
efforts  be  observed.  This  allows  time  for 
proper  cautious  efforts  to  be  made  to  re- 
establish the  proper  channel,  or,  failing  in 
this,  to  decide  upon  the  best  means  to 
open  a  new  and  permanent  route.  ] 

Further  treatment,  if  necessary,  must 
depend  upon  the  condition  of  the  patient. 
Generally,  opium  should  be  given  by 
enema  and  by  mouth,  after  which  the 
catheter  is  again  to  be  used.  The  time 
which  is  to  be  devoted  to  the  employ- 


ment of  all  these  means  must  be  regulated 
by  the  judgment  of  the  surgeon.  The 
condition  of  the  patient,  aud  a  knowledge 
of  the  time  during  which  absolute  reten- 
tion has  existed,  will  enable  him  to  decide 
the  question  of  affording  relief  by  some 
other  measures.  Chloroform  [or  ether]  is 
an  agent  of  great  value  in  obstinate  reten- 
tion. It  relaxes  the  muscles  ;  by  causing 
insensibility  it  overcomes  involuntary  re- 
sistance and  straining,  and  thus  enables 
the  surgeon  to  use  the  catheter  with 
greater  advantage,  although  not  with 
more  force,  than  without  its  influence. 

But  supposing  none  of  the  treatment 
hitherto  employed  has  been  successful, 
that  the  patient's  condition  is  urgent,  the 
next  proceeding  is  to  afford  relief  by  mak- 
ing an  artificial  opening  either  into  the 
bladder  or  the  urethra. 

To  effect  this,  the  following  operations 
are  employed  : — 

The  stricture  may  be  "forced;"  or, 
the  urethra  may  be  opened  at  or  behind 
the  stricture  ;  and  the  bladder  may  be 
punctured,  either  by  the  rectum,  above 
the  pubes,  or  through  the  pubic  symphy- 
sis.. 

1.  The  first  method,  or  "forcing"  a 
stricture,  is  rarely  performed  now  with 
deliberate  intention.  It  consists  in  driv- 
ing a  catheter  of  moderate  size  forcibly 
through  the  obstacles  which  oppose  its 
course,  in  the  direction  of  the  bladder, 
which  when  reached  is  evacuated,  and 
the  instrument  is  tied  in.  I  have  seen  it 
successful  in  old,  hard  strictures.  But  it 
is  not  a  proceeding  which  can  be  recom- 
mended in  competition  with  those  less 
harsh  and  dangerous  proceedings  which 
are  generally  practised  by  modern  sux-- 
geons. 

2.  The  urethra  may  be  opened,  first,  by 
a  dissection  from  the  surface  to  the  stric- 
ture, and  through  it,  according  to  the 
method  already  described  as  perineal 
section  (p.  803) ;  secondly,  the  urethra 
may  be  opened  behind  the  stricture,  the 
bladder  relieved,  and  the  obstruction 
divided  subsequently.  Both  these  are 
difficult  operations.  Especially  when  the 
perineum  is  thickened  and  indurated,  it 
is  by  no  means  always  certainly  possible 
to  dissect  through  the  stricture  from  the 
front,  or  to  hit  the  urethra  behind  the 
obstruction.  The  perineal  section,  under 
such  circumstances,  often  fails  to  trace 
the  narrowed  channel,  and  sometimes 
even  to  discover  the  urethra  at  all ;  and 
a  prolonged  operation,  with  much  loss  of 
blood,  not  unfrequently  results  in  failure 
to  relieve  the  patient. 

The  method  of  opening  the  urethra  by 
an  incision  made  altogether  behind  the 
stricture  was  recommended  in  this  coun- 
try by  Guthrie  and  Liston,  but  is  very 
rarely  performed,    the  puncture   of   the 
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bladder  per  rectum  being  now  generally 
preferred.  The  operation  is  performed 
by  introducing  the  left  forefinger  into  the 
rectum,  to  distinguish  the  apex  of  the  pro- 
state, and  entering  a  straight  sharp- 
pointed  bistoury  with  the  right  hand  just 
in  front  of  the  anus,  so  as  tohit  upon  the 
urethra  at  the  point  indicated  by  the  lin- 
ger in  the  rectum.  The  knife  is  carried 
upwards  exactly  in  the  median  line,  so  as 
to  make  an  incision  of  one  or  two  inches 
in  length.  In  this  manner  the  urethra  is 
to  be  sought,  and  the  stricture  afterwards 
divided  forwards  or  not,  as  the  operator 
determines  to  be  most  desirable. 

3.  The  bladder  may  be  punctured  in 
two  principal  ways,  viz.,  by  the  rectum, 
and  above  the  pubes  ;  to  which  may  be 
added  a  third,  through  the  pubic  sym- 
physis. Formerly  it  was  also  punctured 
by  a  direct  stab  from  the  perineum — a  dan- 
gerous proceeding,  uow  wholly  obsolete. 

Puncture  by  the  rectum  is  the  operation 
most  commonly  adopted  at  the  present 
day.  Its  results  have  been  carefully  stu- 
died of  late  years,  and  have  been  brought 
before  the  profession  more  prominently  by 
Mr.  Cock,  who  has  done  much  to  test  its 
value.  The  result  of  his  conclusions  is, 
that  it  is  fraught  with  less  danger,  and  is 
more  easy  of  performance,  than  any  other 
which  is  adopted  for  the  relief  of  reten- 
tion. The  objections  made  to  it  are  : 
the  liability  to  abscess  between  the  rec- 
tum and  the  bladder ;  a  persistent  fistu- 
lous opening  there  ;  injury  to  the  seminal 
vesicles,  leading  to  suppuration  of  the  tes- 
ticle ;  and  the  danger  of  perforating  the 
peritoneum  with  the  trocar,  and  thus 
inducing  inflammation  of  that  membrane 
and  a  fatal  result.  The  last-named,  and 
the  most  serious,  of  these  accidents  is 
happily  that  which  may  most  easily  be 
avoided.  After  an  examination  of  seve- 
ral cases  by  dissection,  it  is  my  opinion 
that  the  peritoneum  is  out  of  reach  of  the 
trocar  when  employed  with  a  moderate 
degree  of  care.  The  puncture  usually 
falls  short  of  the  peritoneal  pouch  by  an 
inch  at  least.  The  other  results  do  occa- 
sionally, but  only  rarely,  occur. 

The  operation  is  thus  performed  : — The 
rectum  being  emptied  by  an  enema,  the 
patient  is  placed  in  the  position  for  litho- 
tomy, and  firmly  held  by  two  assistants. 
The  operator  then  introduces  the  left 
forefinger,  oiled,  into  the  rectum,  and  de- 
fines the  posterior  margin  of  the  prostate, 
beyond  which  the  finger  should  be  ex- 
tended if  possible.  Fluctuation  should  be 
obtained  there,  from  the  contents  of  the 
bladder,  by  a  tap  made  on  the  hypogastric 
region,  unless  the  viscus  be  very  con- 
tracted indeed,  in  which  case  the  pro- 
priety of  operating  is  doubtful,  since  the 
trocar  may  enter  the  opposite  coat  of  the 
bladder,  from  absence  of  the  requisite 


amount  of  distension.  Having  deter- 
mined the  spot  at  which  fluctuation  is 
most  distinct,  and  directed  an  assistant  to 
place  a  hand  on  each  side  of  the  supra- 
pubic region  to  support  the  bladder,  a  well- 
Curved  trocar,  seven  or  eight  inches  long, 
is  carried  along  the  finger  in  the  middle 
line  to  the  part  indicated,  the  handle  well 
depressed,  and  the  point  carried  through 
the  coats  of  the  rectum  and  bladder,  until 
it  is  felt  free  in  the  cavity  of  the  latter. 
The  stilet  is  withdrawn,  and  the  canula,  or 
a  flexible  tube  passed  through  it,  retained 
by  a  bandage  and  tapes.  The  length 
of  time  it  should  remain  will  depend  on 
the  amenability  of  the  stricture  to  treat- 
ment. If  this  yields,  the  urine  will  pass 
through  the  natural  channel,  and  the 
opening  in  the  rectum  will  readily  close. 
Little  fear  need  be  entertained  of  the  con- 
tinuance of  a  fistulous  opening  ;  for  on 
several  occasions  on  which  the  canula  has 
escaped  by  accident,  it  has  been  impossi- 
ble to  replace  it,  and  a  fresh  puncture  has 
been  necessary.  When  it  is  impossible  to 
find  fluctuation  by  the  rectum,  or  when 
the  prostate  is  enormously  enlarged,  this 
operation,  as  a  rule,  is  not  to  be  employed. 

Puncture  of  the  bladder  above  the  pubes  is 
performed  as  follows  :  The  patient  being 
placed  in  a  half-reclining  position,  and  the 
pubes  shaved,  a  vertical  incision  of  the  in- 
tegument is  made  directly  above  the  sym- 
physis pubis,  about  an  inch  and  a  half  or 
two  inches  in  length  at  the  surface  ;  this 
is  to  be  carried  downwards  through  the 
linea  alba,  so  as  just  to  admit  the  tip  of 
the  finger  to  reach  the  distended  bladder. 
Meantime  an  assistant,  standing  behind 
the  patient,  places  one  of  his  hands  on 
either  side  against  the  abdominal  walls, 
so  as  to  steady  the  bladder.  A  straight 
or  slightly-curved  trocar  (if  the  latter, 
the  convexity  of  the  curve  should  be  up- 
wards) is  then  to  be  carried  with  a  very 
little  inclination  downwards  into  the  blad- 
der. After  the  operation  the  canula 
should  be  exchanged  for  a  silver  tube, 
specially  adapted  to  slide  through  it,  se- 
cured by  tapes  and  a  T-bandage,  which 
may  remain  a  clay  or  two  until  lymph  has 
been  effused  upon  the  edges  of  the  wound, 
when  it  may  be  withdrawn,  and  a  gum- 
elastic  catheter  worn  in  its  place,  an  in- 
strument which  is  generally  better  tole- 
rated by  the  bladder  than  one  made  of 
metal.  For  most  cases  of  retention  in 
which  this  operation  is  required,  this  mode 
of  performing  it  will  probably  be  still  the 
most  desirable  to  adopt. 

But  a  very  ingenious  proposal,  origi- 
nating in  Paris  last  year  with  Dr.  Dieula- 
foy,  and  since  twice  realized  on  the  living 
patient,  must  not  be  left  without  notice. 
Dr.  Dieulafoy  has  applied  his  "aspira- 
tion" apparatus  to  the  distended  bladder 
successfully  in  the  following  manner  :  He 
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inserts  a  very  fine  trocar,  no  larger  than 
a  small  exploring  needle,  close  above  the 
pubes  into  the  tumor ;  if  it  reaches  the 
bladder  a  drop  or  so  of  urine  may  issue  ; 
he  now  applies  the  vacuum  instrument  to 
it,  and  a  strong  jet  of  urine  instantly  ap- 
pears and  soon  fills  the  instrument ;  this 
is  discharged  by  a  side  tap,  a  new  vacuum 
is  created  by  a  stroke  of  the  piston,  and 
the  process  is  repeated.  In  this  manner 
three  or  four  pints  of  urine  may  be  with- 
drawn by  this  minute  channel  in  fifteen 
or  twenty  minutes,  and  the  trocar  with- 
drawn with  a  scarcely  perceptible  punc- 
ture. I  have  never  yet  applied  this  ap- 
paratus to  the  bladder,  although  I  have 
proved  its  exceedingly  perfect  action 
twice  in  paracentesis  thoracis.  If  one 
evacuation  of  the  bladder  were  sufficient, 
this  very  simple  operation  would  suffice, 
but  if  a  route  for  succeeding  acts  of  mic- 
turition is  required,  as  is  almost  always 
the  case,  a  larger  opening  is  necessary. 
Still  the  large  trocar  generally  employed 
is  by  no  means  necessary  :  thus  my  own 
trocar  for  puncture  above  the  pubes  is 
only  equal  to  a  Xo.  6  catheter  in  size,  and 
it  is  sufficiently  large  for  all  purposes.  By 
means  of  a  stylet  lengthened  by  screwing 
to  its  end  an  additional  length,  forming 
a  guide,  a  gum-elastic  tube  may  be  slipped 
into  the  bladder  in  place  of  the  trocar 
and  canula  when  these  are  withdrawn. 

The  puncture  through  the  symphysis  pubis 
was  first  proposed  by  Dr.  J.  M.  Brander, 
of  Jersey,  in  1825,  and  several  successful 
cases  have  since  occurred  in  the  practice 
of  himself  and  others.  He  has  usually 
employed  a  hydrocele  trocar  of  medium 
size  for  the  operation,  which  is  thus  per- 
formed. The  patient  should  recline,  and 
the  trocar  is  introduced — whether  after  a 
small  preliminary  division  of  the  integu- 
ments or  without  it,  appears  to  be  imma- 
terial— about  the  centre  of  the  symphysis, 
reckoning  from  above  downwards,  and  in 
a  direction  at  about  right  angles  to  the 
vertical  axis  of  the  body.  13r.  Brander 
saj-s,  "somewhat  obliquely  downwards 
and  backwards  towards  the  sacrum,  vary- 
ing the  direction  according  to  circum- 
stances ;  a  piece  of  flexible  catheter  is 
then  to  be  introduced  through  the  can- 
ula," and  retained  by  a  tape.  I  attempted 
to  perform  this  operation  some  time  ago, 
and  could  not  penetrate  the  symphysis, 
although  the  trocar  was  strong  and  not 
large  in  calibre.  With  more  improved 
methods  of  supra-pubic  puncture,  as  above 
referred  to,  and  by  rectum,  I  should  think 
this  mode  should  not  be  in  future  consid- 
ered, certainly  in  the  cases  of  elderly 
persons  where  the  cartilage  is  very  firm 
or  ossified. 

In  considering  these  methods  of  afford- 
ing relief  to  the  distended  bladder  in  ref- 
erence to  any  case  which  requires  an  ope- 


ration, the  question  to  be  first  solved  is 
the  following : — 

Are  the  patient's  powers  and  condition 
such  as  to  compel  us  to  prefer  the  simplest 
method  of  affording  immediate  relief, 
without  regard  to  ulterior  results  ?  If  so, 
unless  the  urethra  can  be  felt  in  the  peri- 
neum distended  with  urine,  which  may 
sometimes  be  the  case,  especially  if  that 
region  be  not  thickened  or  deformed,  the 
rectal  puncture  of  the  bladder,  supposing 
the  prostate  not  to  interfere  (putting  aside 
the  puncture  by  the  symphysis,  as  not  yet 
sufficiently  tested  by  experience  to  be  con- 
sidered on  equal  terms  with  the  older  ope- 
rations), is  generally  the  simplest  method, 
as  it  affords  instantaneous  relief  at  the 
smallest  possible  expense  to  the  patient's 
powers.  But  if  it  is  probable  that  the  ca- 
nula may  be  required  for  a  longer  period 
of  time  following  the  operation,  I  then 
prefer  the  supra-pubic  method,  especially 
if  the  bladder  is  distended,  as  it  is  incon- 
venient and  distressing  to  a  patient  to 
maintain  a  canula  in  the  rectum  for  more 
than  a  few  days  ;  whereas  I  have  seen  pa- 
tients wearing  with  perfect  comfort  a  tube 
for  many  years  above  the  symphysis  pubis. 
Again — but  this  is  rare— if  distension  of 
the  urethra  is  perceived  in  the  perineum, 
a  lancet  or  sharp-pointed  bistoury  may  be 
carried  into  it,  and  a  female  catheter  intro- 
duced by  its  side  before  it  is  withdrawn  ; 
or  if  the  powers  of  the  patient  are  good, 
and  the  condition  of  the  parts  is  natural, 
perineal  section  may  be  employed.  Hav- 
ing relieved  the  bladder,  we  can  make  a 
careful  attempt  to  divide  the  stricture,  by 
introducing  a  fine  probe  from  below  up- 
wards through  the  stricture,  and  passing 
a  catheter  into  the  bladder.  If,  however, 
induration  and  deformity  of  the  perineum 
exist,  as  above  indicated,  the  crisis  of  re- 
tention is  not  generally  a  favorable  time 
for  adopting  this  proceeding. 

The  treatment  of  retention  of  urine  from 
hypertrophy  of  the  prostate. — When  reten- 
tion suddenly  occurs  in  these  cases,  it  is 
due  to  local  congestion  or  inflammation. 
Hypertrophy  occurs  only  after  middle  life, 
and  develops  itself  slowly ;  and  when 
much  obstruction  exists,  very  slight  ex- 
posure to  cold,  or  an  excess  in  wine  or  in 
sexual  excitement,  may  produce  total  re- 
tention. When  this  happens,  catheter- 
ism  is  usually  absolutely  necessary ;  for, 
although  partial  relief  may  be  afforded  by 
the  measures  already  described,  which 
avail  to  reduce  congestion,  inflammation, 
spasm,  and  pain,  the  bladder  can  rarely 
be  emptied  by  any  other  than  artificial 
measures.  If,  then,  the  use  of  the  hot 
bath  and  of  opium  has  been  atteuded  with 
little  success,  we  are  at  once  to  use  the 
catheter.  In  these  cases  a  well-curved 
gum  catheter,  of  good  size,  say  9  or  10, 
and  with  or  without  a  stylet,  will  often 
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pass  more  easily  than  any  other  ;  but  it 
should  have  been  kept  on  an  over-curved 
stylet  for  a  considerable  time,  in  order  to 
impart  to  it  that  permanency  of  curvature 
without  the  stylet,  which  is  essential  to 
success  in  its  employment.  It  is  scarcely 
possible  to  overrate  the  value  of  instru- 
ments thus  treated.  But  in  the  absence 
of  such  a  one,  and  also  in  some  cases 
where  the  prostate  is  unusually  large,  it 
is  necessary  to  employ  a  silver  prostatic 
cat'/ieter.  This  should  not  be  less  in  size 
than  No.  9  or  10  ;  it  should  be  from  12  to 
14  inches  long  from  the  rings  on  the  han- 
dle to  the  end  of  its  beak  or  point;  and 
the  curved  portion  should  comprise  about 
a  fourth  to  a  third  of  a  circle,  which 
measures  from  44  to  5£  inches  in  diame- 
ter ;  the  mean  of  these  being,  perhaps,  the 
most  generally  useful  size. 

In  passing  the  ordinary  prostatic  ca- 
theter, airy  difficulty  met  with  is  usually 
confined  to  that  part  of  its  course  where  it 
arrives  at  the  neck  of  the  bladder.  In 
most  instances  its  point  requires  to  be 
tilted  up  over  the  tumid  prostate.  On 
this  account  a  beaked  catheter,  that  is,  one 
resembling  in  form  a  lithotrite,  will  some- 
times pass  readily  when  the  former  fails. 
Occasionally  a  stout  wire  stylet  in  the  gum 
catheter  becomes  of  essential  service,  by 
permitting  us  to  alter  materially  the  form 
of  the  instrument  as  required.  Further, 
it  enables  us  to  put  in  practice  a  manoeu- 
vre of  considerable  utility,  well  known  as 
having  been  originated  by  the  late  Wil- 
liam Hey,  of  Leeds,  which  may  be  thus 
described :  the  catheter,  mounted  on  its 
stylet,  having  been  introduced  as  far  as 
the  obstacle,  the  stylet  is  then  withdrawn 
about  an  inch,  which  has  the  effect  of  in- 
creasing the  curve  and  elevating  the  point 
of  the  catheter,  so  as  often  to  cany  it  over 
the  enlarged  portion  in  a  manner  less 
easily  accomplished  in  any  other  way. 

The  question  occasionally  arises,  is  it 
desirable  at  once  to  evacuate  the  entire 
contents  of  the  bladder  when  retention 
has  existed  for  a  considerable  period  of 
time  ?  In  very  rare  instances  the  re- 
moval of  a  large  quantity  of  urine, 
amounting  to  several  pints,  especially 
when  an  upright  position  of  the  patient 
has  been  incautiously  permitted,  has  been 
followed  by  fainting  and  depression,  from 
which  he  has  never  rallied.  When  the 
extent  of  vesical  dulness  is  very  consider- 
able, it  is  therefore  prudent  to  afford  relief 
in  a  gradual  manner  ;  and,  supposing  that 
the  catheter  is  retained,  this  may  easily 
be  accomplished.  The  removal  of  some 
thirty  or  forty  ounces  will  probably  afford 
complete  ease,  and  after  the  lapse  of  half 
an  hour  or  an  hour  another  portion  may 
be  withdrawn  ;  in  this  manner  the  bladder 
may  be  gradually  brought  to  adapt  itself 
to  the  normal  condition  of  contraction, 


which  subsequently,  as  a  rule,  must  be 
ensured  at  least  once  or  twice  a  day.  It 
is  not  long  since  my  evidence  was  required 
in  a  court  of  law,  in  a  case  in  which  death 
had  occurred  instantly  after  six  pints  of 
urine  had  been  suddenly  withdrawn  in 
the  upright  position. 

A  point  of  importance  remains.  A 
catheter  having  been  introduced  with 
difficulty  for  the  relief  of  retention,  should 
it  be  permitted  to  remain  ?  The  answer 
must  depend  on  circumstances.  In  sup- 
port of  the  negative,  if  the  parts  arc 
already  in  a  .state  of  considerable  irrita- 
tion, it  is  undesirable  to  permit  any 
chances  of  adding  to  it,  of  which  the 
presence  of  a  catheter  may  be  one.  On 
the  other  hand,  the  bladder,  after  long 
retention,  will  very  soon  fill  again,  and 
less  hazard  may  be  incurred  by  the  pres- 
ence of  the  instrument  than  by  a  repeti- 
tion of  the  efforts  to  place  it  there,  espe- 
cially if  great  difficulty  was  experienced 
in  passing  it  in  the  first  instance.  Greater 
weight  usually  attaches  to  the  latter  con- 
sideration, as  a  rule,  than  to  the  former. 
I  have  often  seen  great  danger  incurred 
by  the  too  early  removal  of  a  catheter 
which  had  relieved  an  urgent  attack  of 
retention. 

If,  however,  which  very  rarely  happens, 
catheterism  proves  unsuccessful,  and  re- 
lief is  necessary,  the  bladder  may  be  punc- 
tured or  the  prostate  perforated.  For  the 
methods  of  performing  the  former  opera- 
tion, see  page  813.  If  the  prostate  be 
very  large,  the  rectum  is  not  so  convenient 
a  situation  for  the  proceeding  as  the  supra- 
pubic region,  which  is  therefore  generally 
adopted.  I  have  punctured  by  rectum 
with  the  best  results  for  retention  from 
enlarged  prostate,  but  then  a  fluctuating 
point  was  within  reach  of  the  finger,  in 
which  case  it  would  be  safe ;  this  condi- 
tion, however,  is  to  be  regarded  as  ex- 
ceptional. 

Perforation  of  the  obstructing  portion 
of  the  prostate  may  be  performed  with  a 
strong  silver  catheter,  about  ]STo.  9  or  10 
in  size,  and  rather  longer  than  the  ordi- 
nary catheter,  ,but  not  possessing  the 
large  curve  of  the  full  prostatic  instru- 
ment. The  operator  introduces  this  to 
the  seat  of  obstruction,  and  satisfies  him- 
self by  means  of  a  finger  in  the  rectum 
that  it  lies  fairly  in  the  urethra,  and  is 
engaged  in  the  prostate  ;  he  then  steadily 
carries  it  onward  towards  the  cavity  of 
the  bladder,  by  pressing  the  point  firmly 
forwards,  and  at  the  same  time  slowly 
depressing  the  handle  ;  and  he  desists  on 
feeling  that  the  point  is  free  in  a  cavity, 
and  on  finding  that  the  urine  flows 
through  the  instrument.  This  was  done 
by  Home  and  Brodie.  Liston  employed 
a  cutting  stylet  "carried  through  a 
slightly-curved   and    long   canula,"   and 
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"practised  the  operation  a  few  times 
successfully."  Whatever  be  the  instru- 
ment employed,  the  surgeon  is  careful  to 
maintain  it  in  the  middle  line,  and  also  to 
aim  at  making  the  point  emerge  just  be- 
hind the  neck  of  the  bladder,  neither  too 
near  the  pubes  on  the  one  extreme,  nor 
the  posterior  wall  of  the  bladder  on  the 
other.  The  catheter  or  canula,  as  the 
case  may  be,  should  be  retained  not  less 
than  forty-eight  hours  afterwards  in  the 
bladder,  that  the  tissues  around  may  con- 
solidate, and  no  difficulty  be  experienced 
in  replacing  it  by  a  catheter  Avhen  with- 
drawn. 

Extravasation  of  urine  from  rupture  of 
the  urethra  may  take  place  during  unre- 
lieved retention  of  urine  by  the  giving 
way  of  the  urethra  at  some  point ;  it  is 
very  rare  indeed  that  the  bladder  itself  is 
ruptured.  In  either  case,  however,  me- 
chanical distension  is  not  the  direct  nor 
the  only  cause.  Ulceration  of  the  mucous 
membrane  behind  the  stricture,  increased 
by  the  influence  of  urine  in  almost  con- 
stant contact  with  it,  causes  a  breach  of 
the  urethral  walls.  The  bladder  contract- 
ing drives  the  urine  with  great  force  into 
the  cellular  interspaces  of  the  superficial 
fascia  of  the  scrotum  and  abdomen,  when 
the  rupture  occurs  anterior  to  the  mem- 
branous portion,  as  is  almost  invariably 
the  case.  The  situation  of  the  swelling 
and  inflammation  is  characteristic  in  these 
cases,  because  the  course  of  the  extrava- 
sated  urine  is  defined  and  limited  by  the 
union  of  the  superficial  with  the  deep 
layers  of  fascia  at  certain  points.  Thus 
the  scrotum  is  first  gently  distended  ;  a 
bag,  as  it  were,  being  formed  by  the  union 
of  the  superficial  and  deep  fasciae  across 
the  perineum,  and  by  their  connection 
with  the  pubic  rami.  As  the  fluid  in- 
creases, it  rises  into  the  coverings  of  the 
penis  and  over  the  pubes  and  abdomen, 
but  does  not  descend  to  the  thighs,  be- 
cause in  the  line  of  Poupart's  ligament 
these  fasciae  are  similarly  blended,  and 
prevent  the  passage  of  urine  beyond  their 
junction.  The  consequences  of  this  ex- 
travasation are  extremely  disastrous  ;  an 
unhealthy  inflammation  results  from  the 
irritating  fluid  wherever  it  goes,  and  the 
areolar  connections  of  the  skin  and  subja- 
cent tissues  are  destroyed.  If  unrelieved, 
the  distension  becomes  enormous,  the 
scrotum  sometimes  attaining"  the  size  of  a 
human  head ;  the  skin  assumes  a  dusky 
red  hue,  or  becomes  purplish  and  livid  ;  and 
gangrenous  spots  are  sometimes  apparent ; 
not  unfrequently  such  a  one  is  seen  on  the 
dorsum  of  the  penis,  and  is  generally 
regarded  as  a  very  unfavorable  sign, 
although  by  no  means  one  that  is  neces- 
sarily fatal.  The  general  condition  of 
the   system  is  one  of  great  depression  ; 


and  unless  complete  relief  be  afforded,  the 
patient  must  inevitably  soon  succumb. 
He  is  frequently  delirious,  with  brown 
tongue  and  extremely  feeble  pulse,  when 
the  extravasation  is  considerable. 

In  these  circumstances  it  is  necessary 
at  once  to  make  free  and  depending  in- 
cisions into  the  distended  parts.  The 
scrotum  especially  demands  a  deep  in- 
cision on  either  side  of  the  middle  line, 
frequently  the  pubes,  and  the  penis  itself 
also.  These  incisions  will  not  only  free 
the  parts  from  the  extravasated  urine, 
but  provide  for  its  passage  from  the 
bladder.  By  these  openings  the  purulent 
matters,  debris,  and  sloughs  will  subse- 
quently come  away,  often  in  very  large 
quantity.  'No  immediate  measures  for 
the  cure  of  the  stricture  are  necessary,  as 
in  the  present  state  of  the  patient  they 
are  neither  practicable  nor  advisable ; 
although  it  is  probable  that  when  the  re- 
tention is  relieved  a  catheter  may  be 
passed  into  the  bladder  by  the  urethra  ; 
however,  there  is  no  occasion  to  do  this 
until  the  system  has  rallied,  which  it 
often  does  to  a  marvellous  extent.  In  a 
few  hours  the  sufferer  may  emerge  from 
a  state  of  utter  prostration  to  one  of 
comparative  comfort  and  promise ;  the 
symptoms  of  depression  and  exhaustion 
sometimes  disappearing  as  by  a  charm, 
unless  the  injury  inflicted  has  been  too 
extensive  to  admit  of  repair.  Meantime, 
abundance  of  alcoholic  stimulant  and  nu- 
triment must  be  given  to  support  the 
powers  of  life.  Chlorate  of  potash,  am- 
monia, and  bark  are  often  serviceable. 
Opiates  are  rarely  necessary,  unless  symp- 
toms of  nervous  excitement  appear. 

However  favorably  the  patient  pro- 
gresses, a  considerable  amount  of  slough- 
ing takes  place.  This  is  commonly  the 
case  with  the  scrotum  to  a  greater  or  less 
extent ;  both  testicles  are  sometimes  com- 
pletely stripped  of  their  coverings,  and 
are  seen  bare  in  the  wound,  and  even 
hanging  by  the  cord.  During  this  pro- 
cess the  removal  of  the  products  of  de- 
composition and  the  cleanliness  of  the 
parts  must  be  provided  for.  Antiseptic 
applications,  frequently  changed,  as  yeast 
or  beer-ground  poultices,  linseed-meal  or 
charcoal  poultices,  with  a  few  drops  of 
the  chlorides  of  lime  or  soda  well  stirred 
in,  promote  these  indications.  The  use 
of  the  disinfecting  chlorides,  of  carbolic 
acid,  or  of  powdered  charcoal,  and  free 
ventilation  of  the  room,  should  be  adopted. 

If  the  extravasation  have  taken  place 
between  the  two  layers  of  the  deep  per- 
ineal fascia,  a  firm,  hard,  and  deep-seated 
swelling  may  sometimes,  but  not  always, 
be  detected  in  the  perineum.  This  is  to 
be  at  once  freely  opened.  If  it  occur  be- 
hind the  fascia  altogether — but  this  is  very 
rare — the  urine   finds  its  way  upwards 
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around  the  base  of  the  bladder,  and  a  fatal 
result  is  inevitable. 

Rupture  of  the  bladder. — This  accident 
is  excessively  rare  except  as  the  result  of 
direct  violence.  It  then  usually  occurs 
from  a  blow  on  the  abdomen  or  from  a 
fall,  when  the  viscus  is  distended  with 
urine.  It  may  be  occasioned  by  a  frag- 
ment of  bone  when  the  pelvis  is  fractured 
(see  Injuries  of  the  Pelvis,  Vol.  I.). 
When  it  happens  as  a  sequence  to  stric- 
ture, it  does  so  by  a  process  of  the  same 
nature  as  that  already  described  as  affect- 
ing  the  urethra,  although  it  may  not 
always  occur  in  the  bladder,  properly 
speaking,  but  in  a  thin  and  dilated  saceu- 
lus  springing  from  it.  Occasionally  the 
discharge  of  its  contents  takes  place  di- 
rectly into  the  peritoneal  cavity,  more 
commonly  into  the  cellular  connections  of 
the  organ  below  the  line  of  its  peritoneal 
coat,  after  which  it  may  secondarily  es- 
cape through  the  peritoneum  or  not.  In 
any  case  a  recovery  has  never  been  known 
to  happen,  and  can  scarcely  be  regarded 
as  possible. 

[The  paper  of  Mr.  Birkett  in  this  sur- 
gery treats  of  this  question.  Smith's  paper 
upon  the  subject  is  classical.1  He  men- 
tions five  recoveries  in  seventy-eight  cases, 
and  in  one  of  the  five  the  extravasation 
is  stated  to  have  been  intra-peritoneal. 
Bartels's  report  contains  valuable  informa- 
tion on  this  subject.2  His  report  includes 
one  successful  case  of  abdominal  section 
for  rupture  of  the  bladder,  and  he  be- 
lieves that  extra  -  peritoneal  infiltration 
due  to  rupture  is  fatal  in  74  per  cent. 

Alfred  Willett  performed  abdominal 
section  for  rupture  of  the  bladder,  but 
without  saving  his  patient.3  That  appa- 
rently desperate  cases  of  extra-peritoneal 
extravasation  from  rupture  may  recover 
is  proved  by  Syme's  case.4  Walker,  of 
Boston,  and  Mason,  of  New  York,  have 
reported  successful  cases  of  operation  for 
ruptured  bladder  by  the  lateral  section  of 
the  neck  of  the  bladder  through  the 
perineum.  Bartels's  paper  contains  the 
history  of  thirteen  cases  of  injury  of  the 
bladder  through  the  rectum.  Of  these, 
three  died  from  peritoneal  injury  ;  the 
rest  got  well,  showing  the  advantage  of 

['  New  York  Journal  of  Medicine,  1857.] 
[2  Langenbeck's  Archiv,  xxii.,  3  and  4.] 
[3  St.    Barth.    Hospital    Reports,    1876,   p. 

209.] 

[4  Contribution    to    Surgery,    Edinburgh, 

1848,  p.  332.] 


dependent  drainage.  Christopher  Heath's 

paper  on  the  subject  is  one  of  the  mort 
interesting  extant.1  He  performed  lapa- 
rotomy in  one  case,  without  success. 
Heath  refers  to  Chaldecott's  case  as  being 
one  of  undoubted  rupture  into  the  peri- 
toneal cavity,  where  recovery  followed 
without  operation.  Walter  reports  a  suc- 
cessful case  of  laparotomy  in  the  Phila. 
Med.  and  Surg.  Reporter,  Feb.,  1802. 
Bonet  and  Cusack  are  referred  to  by 
Heath  as  having  unsuccessfully  opened 
the  abdomen,  and  Thorp's  case  is  record- 
ed and  his  method  endorsed.  In  Thorp's 
case  there  was  rupture  into  the  perito- 
neal cavity.  Thorp  washed  the  peritoneal 
cavity  clean,  through  a  catheter  passed  by 
the  urethra,  and  then  tied  the  catheter  in 
the  bladder.     The  patient  recovered.] 

The  symptoms  of  vesical  rupture  take 
place  after  a  prolonged  but  not  necessa- 
rily absolute  retention,  for  some  surplus 
of  urine  may  have  been  previously  es- 
caping by  the  urethra.  The  patient  usu- 
ally states  that  he  has  felt  something  give 
way.  Acute  abdominal  pain  then  sets  in  ; 
the  belly  becomes  exceedingly  tender  and 
distended  ;  the  features  are  pinched  and 
anxious  ;  the  breathing  hurried  ;  obsti- 
nate hiccough  occurs,  sometimes  vomit- 
ing ;  the  pulse  is  sharp,  quick,  and  irreg- 
ular ;  the  flow  of  urine  ceases  altogether, 
as  also  does  the  straining  to  void  it. 
General  fluctuation  may  be  sometimes 
found  in  the  abdomen,  and  inordinate 
distension  of  the  bladder,  before  felt  in 
the  rectum  beyond  the  prostate,  has  now 
disappeared.  Sometimes  the  patient  is 
delirious,  and  even  maniacal.  And  after 
a  period  varying  from  thirty-six  hours  to 
four  or  five  days  from  the  time  of  the  acci- 
dent, during  which  the  patient's  agonies 
are  extreme,  death  takes  place. 

The  indications  of  treatment  which,  in 
the  absence  of  experience,  we  should  en- 
deavor to  fulfil,  would  be  as  follows  :  To 
provide  for  the  free  exit  of  the  urine  from 
the  bladder  by  puncture  ;  to  alleviate  suf- 
fering by  large  doses  of  opium,  with  hot 
fomentations  and  rubefacients  to  the  ab- 
domen ;  and  to  support  the  powers  of  life. 
Whether  an  attempt  to  remove  the  urine 
in  case  of  extravasation  into  the  abdomi- 
nal cavity,  by  puncture  of  its  walls, 
should  ever  be  entertained,  is  an  unsolved 
question.  Such  a  proceeding  affords  the 
only  chance  (exceedingly  slender  as  it  is) 
of  recovery  which  surgical  aid  could  af- 
ford. 

['  Med.  Chir.  Trans.,  vol.  lxii.,  p.  336.] 
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By  Alfred  Poland,  Esq. 
Revised  by  Edward  L.  Keyes,  A.M.,  M.D. 


Of  all  the  ailments  to  which  the  human 
frame  is  liable,  that  of  the  formation  of 
a  stone  or  calculus  in  the  kidney,  bladder, 
or  urinary  passages  is  undoubtedly  one  of 
the  most  formidable  and  important.  And 
on  account  of  the  tendency  of  this  forma- 
tion to  become  lodged  in  certain  dilated 
portions  of  the  urinary  apparatus  behind 
natural  necessary  narrowiogs,  it  is  thereby 
rendered  liable  to  increase  in  size,  and 
consequently  soon  to  become  impassable 
and  incapable  of  expulsion.  The  stone 
now  acts  as  a  foreign  body,  and  irritates 
the  delicate  structure  of  the  part  in  which 
it  is  retained,  causing  at  first  local  distur- 
bance and  mischief,  afterwards  seriously 
involving  the  constitution,  and  ultimately 
leading  to  a  miserable  existence,  which 
most  frequently  terminates  in  a  lingering 
death. 

In  order  to  comprehend  more  fully  the 
subject  in  all  its  bearings,  it  behooves  us 
to  take  into  consideration  the  causes  and 
formation  of  stone  ;  and  in  doing  so  we 
must  necessarily  review  cursorily  the 
circumstances  which  may  give  rise  to  this 
affection,  hy  passing  in  survey  the  more 
simple  and  slight  deviations  of  the  uri- 
nary fluid,  then  its  more  aggravated 
changes  from  the  condition  of  health, 
until  we  arrive  at  those  still  more  complex 
and  dangerous  forms  which  cause  the 
amalgamation  of  the  deposits  into  a  mass, 
constituting  a  stone. 

But  previous  to  these  inquiries,  it  is 
the  essential  duty  of  the  surgeon  to  be 
well  acquainted  with  the  urine  in  a  state 
of  health,  and  in  its  varied  conditions 
under  every  circumstance.  He  should 
know  its  chemical  constitution,  its  spe- 
cific gravity,  its  amount  of  acidity,  its 
variety  of  color,  its  microscopical  appear- 
ances, etc.  ;  and  not  only  this,  but  he 
must  also  bear  in  mind  the  changes  which 
the  urine  undergoes  during  certain  condi- 
tions of  the  body,  and  during  certain  pe- 
riods of  the  day  ;  thus  there  is  the  urine 
of  the  blood,  passed  early  in  the  morning 
before  any  repast ;  the  urine  after  the  use 
of  drinks  ;  and  the  urine  after  the  partak- 
ing of  solids — all  modifying  the  condition 
of  the  constituents.  All  these  points  are 
carefully  detailed  in  our  standard  chemi- 


cal and  physiological  works,  and  in  the 
numerous  special  monographs  on  the 
urine,  to  which  the  reader  is  referred. 

In  making  a  careful  analysis  of  the  con- 
stituents of  the  urine,  we  find  that  there 
are  two  sources  from  which  an  abnormal 
condition  may  arise  ;  and  that  an  excess 
or  deficiency  of  the  elements  from  either 
of  these  sources  may  disturb  the  balance, 
and  thus  dispose  to  a  precipitation  of  one 
or  other  of  the  constituents,  causing  de- 
posits. The  one  source  is  from  the  or- 
ganic elements,  and  of  these  urea  and 
uric  acid  are  the  most  frequent.  Urea 
bears  the  proportion  of  12  or  15  to  30  or 
40  parts  in  1000  parts  of  urine  ;  it  is  ex- 
ceedingly soluble  and  liable  to  decom- 
position, with  a  development  of  ammonia, 
which  is  accelerated  by  mucus  or  other 
animal  substances  becoming  putrid  ;  this 
may  take  place  in  the  urine  in  the  bladder 
under  certain  diseased  actions,  and  prove 
an  abundant  source  for  calculus.  Uric 
acid,  on  the  contrary,  exists  in  very  small 
proportions, — half  a  gr.  to  one  gr.  in  1000 
grs.  of  urine  ;  it  is  very  insoluble  in  water, 
so  that  any  excess  of  living,  such  as  in- 
creased animal  diet,  will  cause  a  ready 
deposition  of  this  substance ;  hence  the 
frequency  of  deposits  and  calculi  of 
uric  acid  ;  and  from  this  being  the  chief 
constituent  of  most  stones,  the  deposit 
has  derived  the  name  of  lithic  acid.  The 
other  source  is  from  the  inorganic  con- 
stituents, the  salts  of  the  urine  ;  these 
comprise  saline  and  mineral  ingredients. 
The  saline  are  soluble  in  water,  and  con- 
sist of  sulphuric,  phosphoric,  and  Ivvdro- 
chloric  acids,  in  combination  with  their 
bases,  potash  and  soda.  The  mineral 
salts  are  insoluble  in  water,  and  consist  of 
phosphoric  and  occasionally  carbonic 
acids,  in  combination  with  their  bases, 
lime,  magnesia,  and  sometimes  alumina  ; 
traces  of  silica  are  occasionally  met  with. 
Of  these  salts  the  phosphates  are  the  most 
important,  as  being  more  readily  prone  to 
be  deposited. 

Urinary  deposits.1 — These  may  be  ad- 

1  In  giving  a  description  of  urinary  depos- 
its and  urinary  calculi,  the  author  has  availed 
himself  of  the  standard  works  ;  for  more  mi 
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■yantageously  arranged  under  the  fore- 
going two  chief  heads  :  1,  the  uric  acid 
and  urate  deposits,  with  their  allies  the 
oxalate,  uric  oxide,  and  cystic  oxide  varie- 
ties, derived  from  the  organic  or  animal 
elements  of  the  urine ;  and,  2,  the  phos- 
phates and  the  carbonate  of  lime,  depos- 
ited from  the  inorganic  elements  or  salts 
of  the  urine.  But  besides  these  two 
varieties  there  are  other  deposits  to  which 
we  shall  merely  direct  attention,  without 
entering  into  a  description  of  them,  viz., 
the  non-crystalline  organic  products,  such 
as  blood,  pus,  mucus,  epithelium,  sper- 
matozoa, milk,  fatty  matter,  etc.  ;  and  the 
high-colored  deposits  of  doubtful  origin, 
viz.,  cyanourine,  melanourine,  indigo, 
Prussian-blue.  Two  rare  forms  of  de- 
posit, the  fibrinous  and  uro-stealith,  will 
be  alluded  to  under  the  head  of  calculi. 

1.  The  uric  acid  deposits  may  be  simply 
a  yellow-pink,  red,  or  lateritious  sedi- 
ment, composed  of  variously-formed  crys- 
tals :  these  crystals,  however,  may  collect 

Fig.  458. 


Uric  acid. 

into  uniform  masses,  producing  a  kind  of 
sand,  of  about  one-fortieth  to  one-sixtieth 
of  an  inch  in  diameter,  and  mostly  globu- 
lar or  oblong  ;  again,  such  masses  may 
concrete  and  form  a  diminutive  kind  of 
calculus,  called  gravel,  attaining  often  the 
size  of  a  pea,  and  capable  of  being  passed 
with  the  urine.  The  crystals  very  com- 
monly consist  of  rhombic  plates,  with  the 
obtuse  angles  more  or  less  rounded  off,  or 
acuminated  doubly-convex  lozenge-shaped 
plates  ;  but  the  normal  form  is  the  rhom- 
bic prism.  By  the  addition  of  acetic, 
nitric,  or  hydrochloric  acid,  uric  acid  may 
be  separated  from  its  salts  in  the  form  of 
rhombic  tablets  or  six-sided  prisms.  Dr. 
A.  E.  Sansom1  states  that  the  form  of  the 
crystal  is  much  affected  by  the  strength  of 

imte  detail  reference  must  be  made  to  the 
works  of  Bird,  Beale,  Thudichum,  Bence 
Jones,  the  Catalogue  of  Calculi  of  R.C.S.  Eng- 
land, Hassall,  etc. 

i  Beale,  On  the  Urine,  p.  293. 


the  acid  which  is  added:  thus,  where  the 
acid  is  small  in  quantity,  the  crystals  are 
regular,  mostly  tables,'  squares,  and  loz- 
enges; where  the  acid  is  in  larger:  quan- 
tity, added  to  a  strong  solution  of  urate 
of  ammonia,  they  consist  of  Large  and 
long  tables,  with  very  elongated  lozei 
and  where  the  acid  is  strong,  and  amor- 
phous urate  itself  used,  the  crystals  most 
frequent  are  acicular  prisms.  The  causes 
winch  give  rise  to  this  deposit  are  de- 
scribed by  Dr.  G.  Bird1  to  be:  1,  the 
waste  of  tissues  being  more  rapid  than 
the  supply,  as  in  fever,  rheumatism,  etc.  ; 
2,  the  supply  of  nitrogen  in  the  food  being 
greater  than  is  required  for  the  reparation 
of  the  tissues,  as  in  over-indulgence,  es- 
pecially in  the  use  of  animal  food  ;  3,  the 
process  of  digestion  being  insufficient  to 
assimilate  an  ordinary  and  normal  supply 
of  food,  as  in  dyspepsia ;  4,  obstruction 
to  the  cutaneous  outlet  for  nitrogenized 
secretions,  as  met  with  in  diseases  of  the 
skin,  variability  of  the  climate,  etc.  ;  5, 
congestion  of  the  kidneys,  following  injury 
or  disease  of  the  organ.  Imperfect  respi- 
ration is  also  said  to  be  a  cause  of  an 
undue  proportion  of  uric  acid  in  the  urine, 
owing  to  an  excess  of  carbon  and  oxygen 
uniting  with  urea.  The  treatment  to  be 
adopted  will  of  course  be  to  control  and 
remedy  the  cause  by  abstinence  from  over- 
indulgence in  animal  food,  regular  diet, 
exercise,  free  action  on  the  skin  by  baths 
and  moderate  diaphoretics,  mild  diuretics, 
diluents,  liberal  use  of  good  water,  and  so 
on. 

2.  The  urates,  generally  known  as  the 
urates  of  ammonia,  form  the  most  fre- 
quent urinary  deposits.  Heintz2  regarded 
these  deposits  as  consisting  of  urate  of 
soda  and  urate  of  ammonia,  with  traces 
of  urates  of  lime  and  magnesia.  Their 
color  is  a  pale  fawn,  but  it  ma}'  vary  from 
snow-white,  through  every  tint,  to  brick- 
red,  pink,  or  purple.  Dr.  Bird  remarks, 
that  in  the  white,  fawn,  or  brick-red  de- 
posit there  is  a  deficient  state  of  the  cu- 
taneous functions  ;  whilst  in  the  pink, 
crimson,  or  purple  variety  there  is  more 
or  less  evidence  of  functional  or  organic 
derangement  of  the  liver,  spleen,  or  other 
organs  influenced  by  the  portal  circula- 
tion, which  is  attributed  by  some  to  the 
presence  of  purpurine,  and  by  others  to 
the  obstructed  elimination  of  carbon,  as 
in  rheumatism,  gout,  and  diseases  of  the 
liver  or  spleen.  The  alkaline  urates  gen- 
erally form  an  amorphous  deposit  of 
minute  spheres,  having  protruding  there- 
from acicular  spicuhe  of  sharp  crystals  of 
uric  acid.  Some  describe  two  forms  of 
fawn-colored  deposit  of  urate  of  ammo- 
nia :  the   one,  in  which   the   precipitate 

1  On  Urinary  Deposits,  5th  edit.,  p.  159. 

2  Lehrbuch  der  Zoocheinie. 
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mixes  readily  with  the  supernatant  fluid 
by  slight  agitation,  appears  to  form  a 
very  homogeneous  mixture,  and  subsides 
exceedingly  slowry  by  repose  ;  the  other, 
with  frequent  admixture  of  crystals  of 

Fig.  459. 


posits  to  be  due  to  an  increased  oxidation 
of  the  uric  acid  formation,  and  believed 
that  they  never  exist  in  healthy  urine, 
although  their  constituents  are  present 
under  one  form  or  another.     Lime  is  al- 
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Urate  of  ammonia. 

pure  uric  acid  forming  a  pale  urine,  with 
diffusion  of  the  deposit  through  the  fluid 
in  detached  bran-like  particles,  which 
readily  subside,  and  occasionally  form 
dense  clouds  in  the  fluid,  like  puriform 
mucus,  disappearing  on  heating ;  the 
urine  is  of  low  specific  gravit}r.  Some- 
times the  deposit  becomes  quite  white, 
and  often  assumes  a  mucilaginous  or  jelly- 
like character. 

The  causes  and  treatment  are,  for  the 
most  part,  those  of  the  uric  acid  deposit. 
Open  air,  healthy  residence,  and  tonics, 
either  mineral  or  vegetable,  are  essential. 

3.  The  uric  oxide  deposits,  otherwise 
called  xanthic  oxide  or  xanthine,  closely 
resemble  uric  acid,  but  the  conditions  of 
the  urine  depositing  them  are  unknown. 
It  is  supposed  that  these  depend  upon  an 
imperfect  oxidation  of  the  materials  from 
which  uric  acid  is  eliminated  by  the  ordi- 
nary processes  of  the  kidney. 

4.  The  oxalates  are  usually  observed  in 
the  form  of  oxalate  of  lime,  the  crystals 
consisting  of  two  varieties.  One  of  these 
is  the  quadratic  octahedron  class,  which 
generally  have  one  axis  much  shorter 
than  the  other  two.  Their  varieties  in 
shape  are  due  to  the  position  in  which 
they  are  viewed,  some  even  being  flat- 
tened and  square,  and  resembling  the 
back  of  a  letter  envelope.  The  other  va- 
riety is  the  dumb-bell-shaped  crystal ;  this 
is  considered  by  many  to  be  formed  by 
oxalurate  of  lime,  and  by  others  to  con- 
sist of  uric  acid,  both  of  which  fallacies 
are  explained  in  Dr.  Beale's  work,  p. 
300  et  seq.  The  dumb-bell  crystals  often 
unite  into  a  mass,  and  form  the  nucleus 
of  a  concretion  called  the  hemp-seed  cal- 
culus.    Dr.  Gr.  Bird  considered  these  de- 


ways  present  in  the  urine,  combined  with 
phosphoric  and  perhaps  other  acids  ;  and 
so  great  is  the  insolubility  of  the  oxalate 
of  lime,  and  so  intense  the  mutual  affinity 
of  its  constituents,  that  the  addition  of 
oxalic  acid  as  a  soluble  oxalate  instantly 
determines  the  precipitation  of  the  salt. 
The  particular  manner  in  which  the  evo- 
lution of  the  oxalic  acid  found  in  the 
urine  occurs  can  scarcely  be  regarded  as 
at  all  satisfactory  explained  ;  most,  how- 
ever, seem  to  regard  it  as  a  secondary 
product  of  the  oxidation  of  the  saccharine 
matter  occasionally  present  in  the  secre- 
tions, and  thus  appear  inclined  to  draw  a 
close  analogy  between  the  diathesis  in 
which  sugar  and  that  in  which  oxalic  acid 
is  generated.  Dr.  Prout  maintained  that 
oxalic  acid  is  one  of  the  results  of  imper- 
fect digestion,  and  that  it  is  derived  from 
vegetable  food,  more  especially  such  as 
contains  sugar.  Liebig  taught  that  it 
arises  from  the  imperfect  oxidation  of 
uric  acid  during  the  metamorphosis  of  the 
living  tissues  ;  if  the  supply  of  oxygen 
fails  to  a  certain  extent,  the  products  of 
combustion  in  the  lungs  are  urea,  oxalic 
acid,  and  the  substance  called  allantoin. 
Dr.  Owen  Bees'  considers  that  the  oxa- 
late of  lime  concretion  is  formed  by  the 
decomposition  of  uric  acid,  or  of  an  urate 
in  the  kidneys  or  bladder  ;  these  are  con- 
verted into  oxalic  acid,  which  unites  with 
the  lime,  so  that  the  oxalitic  diathesis  is 
an  accidental  and  unimportant  modifica- 
tion of  the  uric  acid  diathesis. 

The  causes  of  this  condition  have  been 
attributed  to  great  nervous  depression,  as 
from  grief,  loss  of  blood,  malaria  ;  and  of 

1  Croonian  Lectures,  London,  1S56. 
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course  the  treatment  will  be  to  counteract 
these  causes,  and  to  pay  great  attention 
to  diet  and  the  action  of  the  skin  ;  as  also 
to  avoid  all  articles  containing  or  liable  to 
produce  sugar,  as  fruits,  fermenting 
liquors,  and  substances  into  which  oxalic 
acid  enters  as  a' constituent  ;  mineral 
acids  are  highly  beneficial. 

5.  The  cystic  oxide  deposits,  or  cystine, 
are  considered  to  be  modifications  in  which 
the  urea  and  uric  acid  are  replaced  by  an 
excessive  elimination   of  sulphur.      The 

Fig.  401. 


Cystic  oxide. 

deposit  is  described  to  be  bulky  and  easily 
diffusible,  resembling  in  appearance  the 
white  or  pale  lithates,  and  to  consist  of 
more  or  less  distinct  six-sided  plates,  va- 
riously super-imposed  one  upon  the  other, 
the  centre  portion  of  the  crystals  being 
somewhat  opaque.  Dr.  G.  Bird  believed 
that  it  does  not  exist  in  healthy  urine, 
and  rarely  in  morbid  ;  but  is  probably  de- 
rived from  the  sulphur  extractive  matter 
of  the  urine  ;  and  he  inferred  that  it  pro- 
ceeds from  the  waste  of  tissues  and  of  the 
hemato-globuline.  In  the  majority  of  the 
sufferers  the  general  health  and  nutrition 
have  been  bad.  The  indications  for  treat- 
ment are  acids  and  tonics,  such  as  nitro- 
hydrochloric  acid,  chalybeates,  etc. 

We  now  come  to  the  deposits,  for  the 
most  part  of  inorganic  origin  : — 

6.  The  phosphatic  deposits.  The  phos- 
phatic  salts  in  healthy  urine  are  of  two 
kinds,  the  alkaline  and  the  earthy  phos- 
phates. The  alkaline  includes  the  phos- 
phate of  soda,  the  acid  phosphate  of  soda, 
and  the  phosphates  of  soda  and  ammonia, 
which  are  perfectly  soluble,  and  do  not 
give  rise  to  deposits  or  concretions.  The 
earthy  phosphates,  viz.,  phosphate  of  lime 
and  magnesia,  occur  in  very  small  quan- 
tities, and  are  eliminated  in  a  perfect  state 
of  solution,  but  under  certain  circum- 
stances and  certain  morbid  actions  are 
readily  deposited  and  form  concretions. 
These  earthy  phosphates  are  insoluble  in 
water,  but  are  dissolved  by  mineral  acids  ; 


they  are  soluble  in  organic  acids  ;  albu- 
minous substances  dissolve  them,  but  the 
salts  are  again  readily  precipitated  by  am- 
monia. Thus  the  phosphatic  deposits  are 
derived  from  the  earthy  phosphates  of  the 
urine,  and  comprise  three  varieties  : — 

1st.  The  phosphate  of  lime.  The  de- 
posits of  this  salt,  Dr.  Bird  observes,  have 
led  to  more  errors  than  any  other  class. 

Fig.  4G2. 


Phosphate  of  lime. 

Where  it  exists  in  the  urine  in  solution, 
or  is  precipitable  by  heat,  it  has  repeat- 
edly been  mistaken  for  albumen ;  and 
where  it  has  formed  the  great  mass  of  a 
deposit,  has  as  frequently  been  mistaken 
for  pus  or  purulent  mucus.  The  deposits 
consist  generally  of  a  white  amorphous 
matter,  not  in  crystals,  but  as  minute 
granules  ;  after  standing  for  some  days, 
little  spherules  are  very  frequently  found. 
Dr.  Beale  says  that  this  phosphate  may 
also  assume  the  form  of  minute  dumb- 
bells ;  an  appearance  probably  due  to  the 
adhesion  of  two  little  spherules,  which 
afterwards  become  coated  with  a  fresh 
deposit  of  the  phosphate.  Dr.  Hassall, 
in  the  Trans.  Boy.  Soc,  January,  1860, 
where  he  gives  a  detailed  account  of  it, 
states  that  it  is  more  frequently  found  in 
a  crystalline  form  in  the  urine  than  in  an 
amorphous  character.  He  describes  the 
crystals  as  either  single  or  aggregated, 
forming  glomeruli  or  rosettes ;  and  the 
more  perfect  crystals  as  having  an  oblique, 
six-sided,  prismatic  form.1  2.  The  de- 
posits of  ammonia-phosphate  of  magnesia, 
(the  triple  phosphate  of  magnesia  and 
ammonia)  generally  assume  the  form  of 
crystals  or  triangular  prisms  with  trun- 
cated extremities,  the  terminal  edges  of 
which  are  sometimes  bevelled  off;  or  of 
four-sided  prisms  and  irregular  six-sided 
plates  ;  or  again,  of  stellate  crystals,  when 
ammonia  has  been  added  to  the  urine. 
The  urine  in  this  variety  is  often  of  a  nat- 
ural color,  of  rather  high  specific  gravity, 

1  Hassall,  Urine  in  Health  and  Disease,  2d 
edit.,  p.  212. 
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and  is  sometimes  neutral,  often  acid,  and 
seldom  alkaline ;  it  evolves  a  pungent, 
disagreeable,  and  even  fetid  odor,  which 
has  been  usually,  but  erroneously,  denomi- 
nated ammoniacal.  3d.  The  deposits 
consisting  of  a  combination  of  the  two 
foregoing,  viz.,  the  phosphate  of  lime  and 
triple  phosphate,  which  is  also  called  the 
mixed  or  fusible  variety  of  phosphates. 

Fig.  463. 


Triple  phosphate. 

The  causes  of  phosphatic  deposits  are 
generally  considered  to  be  an  alkaline 
state  of  the  urine,  from  a  diminution  of 
the  requisite  acidity^ ;  this  alkaline  con- 
dition being  due  to  local  disease,  injury  of 
the  urinary  organs,  the  pi-esence  of  foreign 
bodies,  or  to  general  morbid  conditions, 
such  as  over-exertion,  vital  depression, 
spinal  disease,  insufficient  food,  or  abuse 
of  alkalies  and  medicines.  The  source  of 
this  alkali  may  be  an  excess  of  carbonate 
of  ammonia,  probably  effected  through  the 
medium  of  a  ferment  converting  the  urea 
into  a  volatile  alkali.  Again,  mucus  al- 
tered by  an  unhealthy  condition  of  the 
mucous  membrane  may  effect  the  conver- 
sion of  urea  into  an  alkali ;  so  maj-  also 
the  presence  of  a  fixed  alkali,  such  as  the 
phosphate  of  soda,  produced  during  dices- 
tion.  Dr.  G-.  O.  Rees  maintains  that  the 
alkali  which  causes  the  precipitation  of 
the  phosphate  is  secreted  by  the  mucous 
membrane  of  the  bladder  ;  the  earthy  salts 
are  precipitated  from  the  urine,  and  not 
secreted  from  the  mucous  membrane,  as 
was  formerly  supposed.  The  treatment 
of  such  deposits  will  be  the  removal  of  all 
recognizable  causes,  such  as  imperfect  di- 
gestion and  assimilation,  improving  the 
patient's  powers,  and  correcting  the  mor- 
bid conditions  of  the  kidneys  and  mucous 
membrane  of  the  bladder. 

7.  The  carbonate  of  lime  deposits  are  of 
rare  existence,  generally  of  secondary 
formation,  and  usually  occurring  in  an 
amorphous  form.  Under  the  microscope 
they  appear  as  small  and  delicate  crystal- 
line spherules.  These  often  congregate 
together,  and  assume  the  shape  of  a  drum- 


stick. The  deposit  is  stated  to  be  the  re- 
sult of  such  a  state  of  enervation,  that 
the  bond  of  affinity,  which  in  a  healthy 
condition  of  the  nervous  system  keeps 
firmly  united  the  elements  of  urea,  be- 
comes loosened  ;  a  rearrangement  of  at- 
oms occurs,  the  urea  becomes  carbonate 
of  ammonia,  and,  under  the  influence  of 
ordinary  chemical  affinity,  carbonate  of 
lime  is  generated  at  the  expense  of  the 
calcareous  salts  of  the  urine.1 

Having  thus  taken  a  cursory  survey  of 
the  formation  of  deposits  due  to  changes 
in  the  urinary  fluid,  we  now  pass  on  to 
the  more  aggravated  conditions,  viz.,  the 
amalgamation  or  concretion  of  such  de- 
posits into  a  mass,  forming  a  stone  or  cal- 
culus. The  formation  of  a  calculus,  in  a 
practical  point  of  view,  may  be  attri- 
buted to  one  of  three  causes  :  1st,  it  may 
take  place  in  the  secreting  cells  of  the 
kidney,  by  precipitation  of  the  salts,  such 
as  occurs  naturally  in  the  kidneys  of  rep- 
tiles and  birds ;  2d,  it  may  form  in  the 
bladder  itself  without  renal  origin,  from 
immediate  primary  precipitation,  in  con- 
sequence of  stagnation  of  urine  in  the 
bladder  or  otherwise  ;  and  3d,  it  may  be 
produced  by  the  presence  of  a  foreign 
body  in  the  bladder,  whether  introduced 
from  without,  or  existing  within  in  the 
shape  of  coagula  of  blood,  fibrin,  etc., 
which  leads  to  abundant  precipitation. 

When  once  solid  particles  of  any  sub- 
stance aggregate  and  form  a  mass  in  the 
bladder,  they  very  readily  induce  crystal- 
lization  of  uric  acid,  oxalate  of  lime,  or 
triple-phosphate  ;  or  a  deposition  of  urate 
of  ammonia,  phosphate  of  lime,  or  other 
amorphous  ingredients,  according  to  the 
lesion  of  function,  the  state  of  irritability 
or  innervation  present,  and  the  condition 
of  the  bladder. 

The  simplest  mode  of  witnessing  the 
early  formation  of  a  stone,  is  in  cases 
where  a  gum-elastic  catheter  has  been  al- 
lowed to  remain  in  the  bladder  for  some 
time,  when,  on  its  removal,  urinary  crys- 
tals and  deposits  are  found  encrusted  upon 
it.  Foreign  bodies,  no  matter  of  what 
nature,  when  pi-esent  in  the  bladder, 
cause  decomposition  of  the  urine,  and  a 
ready  deposition  of  its  salts  upon  it. 
Solid  substances  irritate  and  infiame  the 
mucous  membrane  of  the  bladder,  and 
this,  as  Dr.  Eees2  observes,  causes  the  lat- 
ter to  secrete  a  quantity  of  alkaline  fluid, 
which  comes  in  contact  with  the  earthy 
phosphates,  and  is  precipitated  around 
the  foreign  body.  Soft  substances,  on  the 
contrary,  such  as  mucus,  fibrin,  etc.,  do 
not  irritate  the  mucous  coat,  but  cause  a 
precipitation  of  the  ordinary  salts  of  the 

1  Guy's  Hospital  Reports,  series  i.,  vol.  vii., 
p.  224. 

2  Croonian  Lectures,  p.  23. 


FORMATION    OF    STONE, 


823 


urine  around  them,  viz.,  the  uric  acid, 
urates  and  oxalates,  and  thus  form  stone. 

Another,  and  hy  far  the  most  frequent, 
cause  in  the  formation  of  a  vesical  calcu- 
lus is  the  escape  from  the  kidney  of  a 
stone,  which  cannot  pass  with  the  urine 
through  the  urethra,  and  which  acts  in 
fact  as  a  foreign  body,  and  receives  depo- 
sitions on  its  surface.  Renal  calculi1  are 
for  the  most  part  composed  of  uric  acid  or 
urate  of  ammonia,  less  frequently  of  oxa- 
late of  lime,  rarely  of  triple-phosphate  of 
ammonia  and  magnesia,  and,  in  some 
cases  of  diseased  kidney,  of  phosphate  of 
lime.  Dr.  Prout  is  led  to  believe  that  the 
uric  acid  calculus  of  the  kidney  is  se- 
creted by  one  of  its  mammillary  processes 
in  a  semifluid  state,  that  it  afterwards  be- 
comes hard,  the  semifluid  mass  contract- 
ing in  bulk  as  the  hardening  process  con- 
tinues. Others  maintain  that  the  calculus 
is  formed  by  direct  precipitation  of  the 
salt.  If  an  excess  of  uric  acid  be  sepa- 
rated by  the  kidneys,  crystals  of  uric  acid 
are  thrown  down  ;  the  latter  may  also  be 
derived  from  decomposition  of  the  urate 
of  ammonia— the  more  ordinary  source. 

The  oxalate  of  lime  calculus  of  the  kid- 
ney, according  to  Dr.  Prout 's  researches, 
is  not  generated  in  a  perfectly  healthy 
kidney,  and  two  conditions  are  necessary 
to  its  formation  :  the  first,  that  the  oxalic 
acid  should  exist  in  the  system,  and  be 
secreted  with  the  urine  ;  the  second,  that 
lime,  in  some  shape  or  another  (that  is, 
the  phosphate  or  carbonate),  shall  be  fur- 
nished by  the  mucous  membrane  of  the 
infundibulum.  The  triple-phosphate  of 
ammonia  and  magnesia  is  rarely  deposited 
in  the  kidney,  but  it  may  form  a  coating 
for  the  other  calculi,  if  lodged  for  a  con- 
siderable time  in  the  organ.  Its  forma- 
tion, according  to  Dr.  Prout,  takes  place 
in  the  following  manner  :  the  urine,  under 
ordinary  circumstances,  contains  the  phos- 
phate of  magnesia,  which  is  held  in  solu- 
tion, being  a  highly  soluble  salt.  But  in 
some  cases  of  disease  the  urea  of  the  urine 
becomes  decomposed  in  the  kidneys,  and 
ammonia  is  evolved,  which  combines  with 
the  phosphate  of  magnesia  so  as  to  make 
the  triple  salt.  [Practically,  the  existence 
of  triple  phosphate  crystals  in  the  kidney 
means  the  previous  existence  of  chronic 
pyelitis  in  that  organ.  The  same  truth 
which  is  evident  in  regard  to  the  bladder, 
is  equally  so  for  the  kidney,  namely, 
earthy  phosphates  may  be  present  in  ex- 
cess, and  may  precipitate  within  the 
bladder  during  long  years,  but  phosphatic 
stone  never  forms  on  that  account,  and  is 
not  to  be  dreaded  so  long  as  there  is  no 
chronic  inflammation  of  any  part  of  the 
urinary  mucous  membrane  in  contact  with 
which  the  urine  lies.     When  chronic  in- 


1  Brodie,  On  the  Urinary  Organs,  p.  223. 


flammation  occurs,  then  decomposition  of 
urine  follows  shortly,  triple  phosphate 
crystals  form,  the  mucous  membrane  fur- 
nishes the  necessary  colloid,  and  stone- 
formation  is  a  natural  sequence.  | 

Dr.  Beale1  observes  :  "It  is  not  uncom- 
mon to  meet  with  microscopic  uric-acid 
calculi ;  aggregations  consisting  of  uric 
acid  crystals,  which  if  retained  might 
receive  deposits  of  fresh  material  on  the 
outside,  until  small  calculi,  varying  in 
size  from  a  mustard-seed  to  that  of  a  pea, 
or  larger,  are  formed.  Microscopic  cal- 
culi of  phosphate  of  lime  are  by  no  means 
uncommon,  and  are  often  found  in  the 
kidney  ;  but  until  a  few  years  ago  I  had 
never  had  an  opportunity  of  watching 
the  formation  of  calculi  composed  of 
oxalate  of  lime.  The  nucleus  of  these 
calculi  does  not  consist  of  mucus  or  epi- 
thelium, as  in  the  phosphatic,  but  is  of 
the  same  composition  as  the  exterior." 

The  formation  of  a  calculus  in  the 
bladder  without  any  previous  nucleus  of 
renal  origin,  or  the  presence  of  a  foreign 
body,  is  due,  either  to  an  excess  of  in- 
soluble material  and  the  immediate  pre- 
cipitation of  the  salts  of  the  urine— as  in 
the  ordinary  forms  of  uric  acid,  urate, 
and  oxalate  concretions — or  to  stagnation 
of  the  urine  in  the  bladder,  in  "conse- 
quence of  paralysis,  hypertrophy,  chronic 
inflammation,  and  catarrh  of  the  organ, 
as  well  as  diseased  prostate  and  urethra. 

Von  Walther2  maintains  that  lithogene- 
sis  is  to  be  considered  as  a  medium  be- 
tween chemical  crystallization  and  organic 
growth,  and  that  it  has  always  a  greater 
disposition  towards  the  latter.  Wetzlar3 
does  not  consider  that  animal  gluten  is 
necessary  for  the  production  of  stone ; 
that  urinary  calculi  are  in  no  respect 
organic  bodies.  Some  erroneously  attri- 
bute their  formation  to  fermentation. 

The  whole  of  the  chemical  constituents 
of  a  stone  require  to  be  held  together  by  a 
kind  of  cement,  which  is  believed  to  be 
derived  from  animal  matter,  either  mu- 
cous, fibrin,  or  fatty  matter ;  and  some 
affirm  that  it  may  be  blood,  epithelial 
scales,  or  even  pus.  Mr.  Coulson  (in  his 
work  on  Diseases  of  the  Bladder,  p.  343) 
thus  sums  up  :  Marcet  referred  it  to  the 
mucous  secretions  of  the  bladder  ;  Four- 
croy  and  Vauquelin  to  albumen,  and 
sometimes  to  gelatine  with  an  admixture 
of  urea  ;  Berzelius,  however,  could  not 
determine  whether  it  was  composed  of 
fibrin,  albumen,  caseous  matter,  or  mu- 
cus ;  Brande  considered  it  to  consist  of  a 
mixture  of  gelatine  with  urea  ;  Scharling 
holds  "  that  the  smaller  calculi  are  always 


'  On  Urinary  Deposits,  2d  edit.,  p.  392. 

2  Journal  fur  Chirurgie,  vol.  i. 

3  Beitrage  zur  Kenntniss  des  niensclilichen 
Harnes,  1821. 
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enveloped  by  a  layer  of  mucus,  albumen, 
or  some  otber  organic  matter,  the  floeculi 
of  'which  entangle,  and  ultimately  deter- 
mine the  crystallization  of  the  more  in- 
soluble ingi-edients  of  the  urine  ;"  and 
Dr.  Hoskins,  as  quoted  by  Gross,  extends 
this  view  to  the  minutest  particles  of  the 
concretion  ;  he  found  that  the  pellicle  of 
transparent  animal  matter  enveloping  the 
particles,  when  completely  divested  of 
salts,  bore  a  great  resemblance  to  epithe- 
lial scales ;  he  also  frequently  detected  in 
the  central  parts  of  calculi  a  large  pro- 
portion of  epithelial  scales  from  the  blad- 
der and  kidney,  with  fibrinous  casts  from 
the  uriniferous  tube. 

[Carter  (The  Microscopic  Structure  and 
Mode  of  Formation  of  Urinary  Calculi, 
London,  1873)  finds  that  uric  acid  is  un- 
common in  India  as  a  nucleus  of  urinary 
calculus.  Globular  urates  and  oxalate  of 
lime  were  most  commonly  discovered  as 
nuclei  in  the  calculi  examined  microsco- 
pically by  him.  He  believes  that  the  nu- 
clear formation  is  a  special  spheroidal  and 
laminar  combination  of  uric  acid,  oxalate 
of  lime,  etc.,  with  a  colloid  substance 
(mucus,  blood,  etc.)  which  colloid  forms 
an  organic  parenchyma,  as  it  were,  to  the 
whole  stone.  Carter's  views  are  founded 
mainly  upon  Rainey's  ideas  of  "molecu- 
lar coalescence"  and  upon  the  interesting 
results  of  Ord's  experiments  upon  the 
forms  of  organic  matter. 

Ord's  views,  which  are  fall  of  scientific 
interest,  have  appeared  in  The  Quarterly 
Journal  of  Microscopic  Science,  1872 ; 
Monthly  Microscopic  Journal,  March, 
1875  ;  Medico-chirurgical  Transactions, 
London,  1875,  p.  165,  and,  most  completely, 
in  book  form  :  The  Influence  of  Colloids 
upon  Crystalline  Form  and  Cohesion,  TV. 
M.  Ord,  London,  1879.] 

Urinary  calculi  may  be  arraused,  like 
the  deposits,  into  two  distinct  classes,  to 
which  a  third  may  be  added,  comprising 
the  rarer  forms.  The  first  will  include 
calculi  of  uric  acid  and  the  urates,  with 
their  modifications,  the  oxalates,  uric 
oxide,  and  cystic  oxide  ;  the  second,  the 
phosphatic  calculi,  embracing  all  the  va- 
rieties of  phosphates  ;  the  third  will  con- 
sist of  the  rare  calculi  of  carbonate  of 
lime,  the  fibrinous,  the  uro-stealith,  and 
the  silicious  formations.  Although  these 
constitute  the  essential  elements  of  cal- 
culi, yet  there  are  other  chemical  ingredi- 
ents present  in  more  or  less  quantities  ; 
such  as  organic  matters,  carbonate  of 
magnesia,  silica,  oxide  of  iron,  benzoate 
of  ammonia,  oxalate  of  ammonia,  phos- 
phate of  iron,  urea,  clay-mica,  etc. 

The  number  of  urinary  calculi  present 
varies ;  the  renal  are  generally  two  or 
more,  the  vesical  usually  only  one,  and 
the  prostatic  very  numerous  ;  the  vesical, 
however,  may  amount  to  117,  242,  307, 


678,  and  even  to  1000,  as  stated  by  Pr. 
Physick.1 

[J.  E.  Macgregor,  of  New  York,  has 
recorded2  the  rather  remarkable  history  of 
a  case  of  renal  calculi  in  which  there 
were  removed  from  a  woman  post-mortem 
five  hundred  and  twenty  calculi,  varying 
from  the  size  of  a  mustard-seed  to  that  of 
an  almond,  and  one  large  stone,  the  great- 
est circumference  of  which  was  16|  inches 
and  the  weight  51  ounces.  This  woman 
had  previously  voided  by  the  urethra  up- 
wards of  three  hundred  calculi,  from  the 
size  of  a  shot  to  that  of  a  large  bean.  All 
these  calculi  came  from  the  left  kidney, 
which  had  become  misplaced  downwards, 
and  occupied  the  pelvic  cavity,  so  that  the 
stones  during  life  could  be  felt  through 
the  bladder  wall.] 

The  size  also  is  extremely  variable,  viz., 
from  that  of  a  pea,  nut,  or  almond,  to  a 
cricket-ball ;  the  phosphatic  calculi  usually 
attain  the  largest  size. 

The  weight  depends  not  so  much  upon 
the  size  as  the  composition  of  the  stone, 
for  the  phosphatic  are  very  light,  and  the 
oxalates  very  heavy  ;  it  may  vary  from  a 
few  grains  to  many  ounces.  The  majority 
are  under  an  ounce  ;  the  heaviest  on  record 
was  61bs.  3ozs.3  Recent  calculi  are  hea- 
vier than  old,  as  containing  moisture. 

The.  shape  is  not  uniform,  depending 
greatly  upon  the  situation  and  composition 
of  the  stone  ;  thus  renal  calculi  are  irregu- 
lar, and  often  moulded  to  the  form  of  the 
calyces,  pelvis,  and  infundibulum  of  the 
kidney  ;  those  in  the  ureter  are  generally 
cylindrical ;  the  vesical  are  more  regular 
and  of  an  ovoid  form  ;  the  prostatic  nu- 
merous, small  and  facetted,  or  pea-shaped. 
Again,  uric  acid  and  urate  of  ammonia 
calculi  are  generally  smooth  and  regular  ; 
the  oxalates  tuberculated  like  a  mulberry, 
hence  the  latter  appellation  ;  the  phos- 
phates irregular  and  contorted.  But 
there  are  an  infinite  variety  of  forms,  such 
as  conical,  pyramidal,  triangular,  cubical, 
square,  rhomboidal,  reniform,  pisiform, 
cardiform,  cuneiform,  semilunar,  etc. 
Some  appear  as  if  they  had  been  actually 
divided  by  a  firm  cutting  instrument ;  and 
in  one  case,  in  the  Guy's  Museum  (No. 
213650),  the  apparently  divided  portions 
seem  as  if  they  had  again  become  ce- 
mented and  framed  in  by  a  subsequent 
deposit.  [The  spontaneous  fracture  of 
stone  sometimes  occurs  in  the  bladder. 
Ord  (Trans.  Lond.  Path.  Soc,  vol.  xxviii., 
p.  170)  explains  this  on  the  assumption 
that  the  nucleus  is  formed  of  some  colloid 
substance  with  the  urine  of  a  certain  re- 


1  Gibson's  Institutes,  5th  ed.,  vol.  ii.,  p. 
220. 

[2  Am.  Journ.  Med.  Sci.,  Jan.,  1877,  p. 
120.] 

3  Coulson,  op.  cit . ,  5th  ed.,  p.  337. 
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action  or  density.  Later  the  reaction  of 
the  urine  may  change,  causing  the  colloid 
cement  to  swell,  and  thus  burst  the  outer 
concentric  layers  of  deposited  stone. 
With  this  paper  specimens  were  shown 
justifying  the  hypothesis.  At  a  later 
'meeting  of  the  society,  other  specimens  j 
were  exhibited  by  Mr.  Ord — vol.  xxix.,  p. 
161 ;  and  again  later — vol.  xxx.,  p.  314- 
320 — the  specimens  in  this  case  having 
been  forwarded  from  Carlsbad  by  Dr. 
Kraus.]  In  the  same  collection  (No. 
214535)  there  is  a  cystic  oxide  calculus  in 
the  shape  of  an  ear-drop.  Some  remark- 
able forms  of  calculi  have  been  detailed 
in  the  Guy's  Hospital  Reports,  series  iii., 
vol.  iii.,  p.  351,  where  the  appearance  re- 
sembles that  of  two  calculi  united  by  a 
transverse  bar,  from  which  circumstance 
they  are  termed  barshot  or  dumb-bell 
shaped  calculi ;  these  forms  are  gener- 
ally met  with  in  calculi  which  have 
originated  or  become  lodged  in  the  pros- 
tate, and  grown  backwards  into  the 
bladder.  Such  shapes  have  also  been 
found  in  encysted  calculi  of  the  bladder. 

The  color  of  a  calculus  depends  for  the 
most  part  on  the  chemical  nature  of  the 
crust  or  surface,  but  this  by  no  means 
indicates  the  actual  nature  of  the  interior 
of  a  calculus  :  a  white  surface  shows  a 
phosphatic  crust ;  a  cinder-gray,  that  of 
urate  of  ammonia  ;  a  yellow  pale-brown, 
or  brown,  the  uric  acid  ;  cinnamon-brown, 
the  uric  or  xanthic  oxide  ;  a  brown,  brown- 
ish-green, or  even  blackish-green,  the  ox- 
alate of  lime ;  a  gray-greenish  hue,  the 
cystic  oxide.  These  colors,  however,  are 
liable  to  modification,  and  give  but  pre- 
sumptive evidence. 

The  odor  of  recently  extracted  calculi 
is  sometimes  peculiar.  The  phosphatic 
calculi  are  very  ammoniacal,  fetid,  and 
acrid ;  oxalate  of  lime  calculi  on  section 
are  said  to  emit  a  faint  odor  of  semen. 
Some  are  affirmed  to  possess  an  aromatic 
smell,  like  that  of  castor  or  musk. 

The  consistence  depends  in  a  measure 
on  the  chemical  composition,  on  the 
amount  of  cohesion  of  the  particles,  and 
on  the  presence  of  moisture  or  organic 
matter  :  it  varies  from  that  of  soft  mortar 
or  sand  to  that  of  hard  marble.  Phos- 
phatic calculi  are  generally  soft,  the  uric 
acid  hard,  and  the  oxalate  very  hard. 
The  crust  is  usually  the  softest  part  of  a 
stone,  and  the  nucleus  the  most  dense. 
A  stone  of  rapid  formation  is  less  dense 
than  one  of  long  existence  and  of  small 
size. 

The  section  of  a  calculus  shows  its  in- 
ternal construction,  and  ordinarily  pre- 
sents a  centre  or  nucleus,  a  body  or 
intermediate  part,  and  a  crust  or  outside 
coating.  When  all  these  consist  of  one 
and  the  same  chemical  material  the  cal- 
culus is  called  uniform  or  simple  ;  when 
vol.  II.— 53 


it  is  made  up  of  one  or  more  elements,  I  he, 
stone  is  termed  mixed,  heterogenous,  or 
compound.  Again,  these  elements  may 
be  so  disposed  as  to  form  a  solid  mass, 
without  any  visible  distinction  of  arrange- 
ment ;  but  generally  they  are  deposited 
in  concentric  layers  or  lamina;,  and  in 
some  instances  there  are  seen  lines  radi- 
ating from  the  centre  to  the  circumference, 
as  if  the  laminae  were  composed  of  perpen- 
dicular crystalline  fibres.  Trout1  thus 
explains  the  laminated  condition  :  "  Be- 
tween the  different  intervals  at  which  the 
different  laminae  have  been  formed,  pe- 
riods have  intervened  during  which  no 
deposition  has  taken  place.  This  remark 
not  only  applies  to  the  different  lamina} 
of  a  heterogeneous  calculus,  but  to  the 
different  lamina?  of  calculi  composed  of 
the  same  substance  ;  as,  for  instance,  to 
the  different  laminae  of  which  lithic  acid 
concretions  usually  consist.  This  expla- 
nation is  in  perfect  accordance  with  the 
circumstances  attending  the  formation  of 
calculi,  which  often,  as  is  well  known, 
remain  in  the  bladder  for  a  great  number 
of  years  without  attaining  any  remark- 
able size.  Moreover,  the  constant  state 
of  change  alone,  to  which  the  urine  in  all 
individuals  is  liable,  almost  precludes  the 
notion  of  homogeneity  in  a  calculus. 
We  may  suppose,  therefore,  that  certain 
changes  take  place  in  the  urine,  during 
which  the  law  of  continuity  of  deposition 
is  suspended,  and  the  surface  of  the  con- 
cretion becomes,  as  it  were,  water-eaten, 
and  less  apt  for  future  accretion  ;  in  short, 
assumes  all  the  properties  of  a  heteroge- 
neous substance.  Under  these  circum- 
stances, when  a  tendency  to  deposition 
occurs,  it  will  have  to  commence  tie  novo, 
and,  as  it  were,  on  the  surface  of  a  for- 
eign body.  The  consequence  will  be,  that 
the  adhesion  between  the  new  and  the  old 
coats  or  laminae  will  be  less  firm  than  in 
the  intermediate  parts,  and  that  a  calcu- 
lus thus  formed  will  be  disposed,  when 
broken,  to  separate  into  concentric  lam- 
inae." 

Dr.  Hodgkin2  gives  the  following  ac- 
count of  the  Structure  and  Character  of 
Calculi : — 

A.  Calculi  of  a  Crystalline  Character. — In 
many  instances,  the  particles  separated  or 
precipitated  from  the  urine  to  form  calculi, 
assume  a  crystalline  character  ;  and  the  mode 
in  which  this  crystallization  takes  place 
around  a  small  nucleus  materially  influences 
the  structural  character  and  the  form  of  a 
calculus.  The  structure  is  radiated,  and  the 
form  more  or  less  rounded.  Such  specimens 
of  calculi  bear  considerable  analogy  to  certain 
zoolites,  and  to  some  specimens  of  radiated 

1  Prout,  On  Gravel,  Calculus,  etc.,  p.  361. 

2  Guy's  Hospital  Reports,  series  i.,  vol.  ii., 
p.  268  et  seq. 
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quartz.  The  cystic  oxide  affords  one  of  the 
best  specimens  of  decidedly  crystalline  cal- 
culi. Some  of  the  phosphates  appear  to  come 
next ;  and  calculi  consisting  of  oxalate  of 
lime  frequently  present  evident  traces  of 
crystallization. 

B.  Amorphous  or  Massive  Calculi. — The  mo- 
lecules which  unite  in  the  composition  of 
these  calculi  do  not  possess  a  perceptible 
crystalline  form,  and  the  resulting  substance 
is  what  the  mineralogists  would  call  massive, 
with  no  other  indication  of  structural  arrange- 
ment than  more  or  less  distinct  traces  of  su- 
perposition in  concentric  layers.  There  is 
considerable  variety  in  calculi  of  this  descrip- 
tion ;  some  possessing  granular  texture,  which 
might  be  compared  to  a  coarse  sort  of  sand- 
stone, whilst  in  others  it  is  soft  and  earthy, 
like  some  of  the  softest  specimens  of  chalk  or 
tufa.  The  lamellar  arrangement  is  very  dif- 
ferently perceptible  in  different  specimens  ; 
in  some  it  is  strongly  marked,  and  the  cal- 
culi, which  are  easily  crushed,  separate  in 
shell-like  Hakes ;  whilst  others,  in  which  the 
arrangement  is  less  conspicuous,  break  up 
almost  indifferently  in  all  directions. 

C.  Calculi  Intermediate  between  Crystalline  and 
Amorphous. — These  are  such  as  present  a 
mammillated  surface,  and  on  close  inspection 
of  a  section  or  fracture  appear  to  have  their 
several  lamellae  made  up  of  short  fibres,  at 
right  angles  to  the  plane  of  the  lamellae. 
These  are  often  an  assemblage  of  acicular 
crystals.  This  form  of  calculus  is  most  fre- 
quent in  those  specimens  which  are  composed 
wholly  or  chiefly  of  oxalate  of  lime. 

It  is  not  unfrequent  to  meet  with  a 
model  calculus,  viz.,  the  nucleus  formed 
of  uric  acid  or  urates,  as  urea  is  the  chief 
constituent  of  healthy  urine ;  the  body 
composed  of  oxalate  of  lime,  which  lat- 
ter Dr.  G-.  O.  Bees  regards  as  uric  acid  or 
urates  altered  after  secretion  ;  and  lastly, 
the  crust  formed  of  phosphates,  the  re- 
sult of  irritation.  When  a  calculus  con- 
sists of  different  layers,  one  deposit  suc- 
ceeding another  in  a  regular  manner,  it  is 
called  alternating.     (See  Plate,  fig.  9.) 

For  a  careful  analysis  of  the  condition 
and  relative  proportion  of  the  constitu- 
ents of  urinary  calculi,  as  regards  the  nu- 
cleus, body  and  crust,  we  must  refer  the 
reader  to  the  standard  works  on  urinary 
calculi,  and  more  especially  to  the  Cata- 
logue of  Calculi  in  the  Museum  of  the 
Royal  College  of  Surgeons  of  England, 
in  which  work  also  there  are  excellent 
colored  plates  of  all  varieties  of  calculi. 
In  general,  calculi  are  classified  accord- 
ing to  the  apparent  nature  of  the  nucleus  ; 
and  for  the  present  this  nomenclature  is 


adopted,  although  Dr.  Beale1  points  out  a 
fallacy  when  he  states  that  it  is  important 
to  bear  in  mind  that  the  central  part  of 
the  calculus  which  is  visible  to  the  un- 
aided eve  is  spoken  of  as  the  nucleus, 
while  the  real  nucleus  may  be  micro- 
scopic, and  of  a  different  composition  to 
the  material  which  immediately  surrounds 
it.  The  nucleus  of  many  calculi,  which 
apparently  consists  of  uric  acid,  is  really 
composed  of  oxalate  of  lime,  around 
which  the  uric  acid  has  been  deposited. 

The  nucleus,  according  to  Dr.  G.  Bird's2 
observations,  is  usually  found  in  the  geo- 
metric centre  of  the  calculus,  or  nearly 
so  :  but  it  is  occasionally  remarkably  ec- 
centric, as  in  some  reniform  concretions  ; 
and  in  a  few,  several  distinct  nuclei,  or 
centres  of  deposition,  are  met  with.  In 
some  rare  instances,  the  concretion  which 
forms  the  nucleus  is  found  loose  within 
the  body  of  the  entire  calculus  ;  a  circum- 
stance, in  all  probability,  arising  from  a 
layer  of  blood  or  mucus  having  concreted 
around  the  nucleus,  and  the  matter  form- 
ing the  body  of  the  calculus  having  been 
deposited  on  this  layer.  In  this  case,  on 
the  whole  becoming  dry,  the  mucus  or 
blood  would  be  diminished  to  a  very  thin 
film,  and  the  calculus  would  appear  to 
contain  a  loose  nucleus.  In  a  few  in- 
stances calculi  appear  to  possess  no  nu- 
cleus, the  centre  being  occupied  by  a  cavity 
full  of  stalactites  or  mammillated  projec- 
tions, giving  the  idea  of  the  external  layer 
having  been  first  formed,  and  the  mammil- 
lated portions  subsequently  in  the  interior. 
In  the  Museum  of  Guy's  Hospital  this  state 
occurs  only  in  the  uric-acid  calculi.  In  one 
specimen  in  the  collection  (Xo.  2154)  the 
central  cavity  is  lined  with  fine  crv'stals  of 
triple-phosphate,  resembling  the  crystals 
of  quartz  so  often  found  lining  cavities  in 
flints.  The  explanation  of  the  formation 
of  such  cavities  is,  that  the  original  nu- 
cleus was  either  blood  or  mucus,  which 
has  disappeared  by  desiccation. 

Although  in  an  essay  of  this  kind  we  can- 
not enter  fully  into  the  chemical  analysis  of 
urinary  calculi,  yet  we  have  deemed  it  ad- 
visable to  introduce  the  following  oft-quoted 
table  of  Dr.  Bence  Jones,3  somewhat  modi- 
fied:— 


1  On  Urine  and  Urinary  Calculi,  1861,  p. 
354. 

2  Guy's  Hospital  Reports,  series  i.,  vol.  vii., 
p.  182. 

3  Medical  Times,  October,  1851. 
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Urinary  Calculi. 

A.  Destroyed  by  heat ;  combustible  ;  leaving  only  a  small  residue  : 

1.  Become  red  on  the  addition  of  nitric  acid,  and  form  a  murexid 

a.  Soluble  in  carbonate  of  potash,  evolving  no  ammonia; 

soluble  in  caustic  ammonia,  or  potash  ;  on  the  addition 
of  an  excess  of  acid  crystallizes  in  angular  crystals  ; 
not  soluble  in  water   ....... 

b.  Soluble  in  carbonate  of  potash,  evolving  ammonia;  solu- 

ble in  water  when  boiled;  solution  in  water  with  a 
few  drops  of  ammonia,  when  evaporated,  crystallizes 
in  needles  ......... 

2.  Do  not  become  red  on  the  addition  of  nitric  acid. 

a.  Soluble  in  ammonia,  not  crystallizing  when  evaporated; 

insoluble  in  carbonate  of  potash  ;  dissolves  without 
effervescing  in  nitric  acid,  leaving  a  lemon -colored 
residue  ;  soluble  in  strong  sulphuric  acid,  not  precipi- 
tated by  dilution         ....... 

b.  Soluble  in  ammonia,  crystallizing  in  six-sided  plates  when 

evaporated  ;  soluble  in  strong  caustic  potash  ;  the  so- 
lution, when  boiled  for  a  few  moments,  on  the  addi- 
tion of  a  drop  of  dilute  acetate  of  lead,  gives  sulphuret 
of  lead         ......... 

c.  With  difficulty  soluble  in   ammonia,   not   crystallizing; 

with  nitric  acid  becomes  bright  yellow  ;  solution  in 
caustic  potash  precipitable  by  acetic  acid  in  an  amor- 
phous form ;  emits  an  odor  of  burnt  feathers  on  igni- 
tion    ........... 

B.  Not  destroyed  by  heat ;  non-combustible  ;  leaving  a  considerable  residue : 

1.  Soluble  with  hydrochloric  acid ;    effervesces  before  heating ;  * 

soluble  in  mineral  acids  with  effervescence ;  solution  in 
acid,  when  neutralized,  gives  a  precipitate  with  carbonated 
alkalies  and  oxalate  of  ammonia  ;  soluble  in  dilute  acetic 
acid,  with  effervescence      ....... 

2.  Soluble   with   hydrochloric   acid ;    effervesces    after   heating ; 

soluble  in  mineral  acids  without  effervescence  ;  solution  in 
acid  when  neutralized  gives  a  white  precipitate  with  car- 
bonated alkalies  and  oxalate  of  ammonia ;  insoluble  in 
acetic  acid ;  decomposed  by  strong  sulphuric  acid,  yield- 
ing carbonic  acid  and  carbonic  oxide ;  and  when  boiled 
with  carbonate  of  soda,  oxalate  of  soda  is  formed  in  the  so- 
lution and  precipitated  by  chloride  of  calcium  . 

3.  Soluble  with  hydrochloric  acid  ;  does  not  effervesce  either  before 

or  after  heating : 

a.  Solution  in  acid  with  excess  of  ammonia  gives  a  white  "| 

crystalline  precipitate  ;  with  half  its  bulk  of  phosphate 
of  lime  (bone-earth)  is  very  fusible  before  the  blow- 
pipe, and  gives  off  an  ammoniacal  odor  ;  dissolves  in 
acetic  acid  without  effervescence  .... 

b.  Solution  in  acid  with  excess  of  ammonia  gives  an  amor- 

phous precipitate;  with  twice  its  bulk  of  phosphate 
of  ammonia  and  magnesia  is  very  fusible  before  the 
blowpipe     ......... 


Uric  acid. 


Urate  of  ammonia. 


Uric  or  xanthic  oxide. 


Cystic  oxide,  or  cys- 
tine. 


Fibrinous. 


Carbonate  of  lime. 


Oxalate  of  lime. 


J 


Phosphate  of  ammonia 
and  magnesia. 


Phosphate  of  lime. 


c.  Solution  in  acid  with  excess  of  ammonia  gives  a  white,  "] 

partly   crystalline,    partly    amorphous,    precipitate ;   j- 

without  addition  easily  fusible  before  the  blowpipe    .  J 

Not  acted  upon  by  acids  or  alkalies  ;  fused  with  twice  its  bulk 

of  carbonate  of  soda  forms  glass     ..... 


:} 


Mixed  phosphates. 
Silica. 


We  will  now  give  a  general  description 
of  each  variety  of  calculus. 

1.  The  uric-acid  calculus  is  the  most  fre- 
quent, and  was  discovered  by  Scheele  in 
1776  (see  Plate,  fisr.  1).  Calculi  com- 
posed entirely  of  uric  acid  in  the  several 
collections  bear  the  proportion  to  all  other 
calculi  as  1  to  4  and  5;  and,  as  a  nucleus 
in  compound  calculi,  from  1  to  1|  and  2g. 


The  color  is  generally  light  brown,  yel- 
lowish-brown, or  brownish-red,  but  may 
vary  from  pale  fawn  to  a  rich  brown,  and 
may  sometimes  resemble  old  mahogany 
or  polished  oak  ;  the  surface  may  also  be 
coated  with  a  crust  of  amorphous  urate  of 
ammonia  or  phosphate  of  lime,  giving  a 
white  appearance;  and  the  nucleus,  al- 
though consisting  of  pure  uric  acid,  ac- 
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cording  to  Dr.  G.  O.  Eees,  may  be  quite 
white,  owing  to  the  absence  of  coloring 
matter.  The  size  varies  greatly,  and  it 
often  attains  considerable  bulk :  the  weight 
and  specific  gravity  is  intermediate  be- 
tween the  oxalate  and  the  phosphate  ; 
the  form  is  generally  ovoid,  laterally  com- 
pressed and  smooth,  but  sometimes  beset 
with  small  tubercles,  which  may  be  in- 
creased to  such  an  extent  as  to  make  the 
stone  resemble  the  oxalate  of  lime  :'  the 
calculus  may  also  mould  itself  into  irreg- 
ular shapes  in  the  locality  in  which  it  may 
be  placed.  The  appearance  on  section 
varies  extremely ;  Dr.  Thudichum2  de- 
scribes it  to  consist  of  concentric  layers  of 
variable  thickness,  every  layer  preserving 
its  own  thickness  pretty  regularly  all 
round  the  calculus ;  the  texture  is  best 
seen  on  the  surface  ;  in  the  hard  and  pure 
varieties  it  is  crystalline  and  fibrous,  the 
fibres  of  each  layer  converging  like  radii 
towards  the  centre  of  the  stone,  and  their 
fracture  being  almost  parallel  with  those 
fibres  ;  the  less  dense  and  pure  calculi  are 
of  a  more  earthy  character  and  amorphous 
in  fracture,  having  no  laminae.  Some  few 
are  so  hard  as  to  impart  a  ringing  noise 
on  percussion,  a  sharp  sound  like  a  pebble. 
Here  the  fracture  is  conchoidal,  and  such 
stones  when  broken,  as  in  lithotrity,  form 
sharp  angular  fragments,  which  are  dan- 
gerous from  their  tendency  to  wound  the 
bladder  and  urethra. 

2.  The  urate-of-ammonia  calculus  is  not 
common  ;  it  was  discovered  by  Fourcroy 
and  Vauquelin  in  1798  (see  Plate,  fig.  2). 
In  the  Museum  of  the  Royal  College  of 
Surgeons,  Edinburgh,  there  are  only  14 
in  649  calculi,  being  1  in  46 ;  at  Guy's 
Hospital  Museum  there  are  7  in  394 :  but 
this  substance  forms  an  important  con- 
stituent of  compound  calculi,  varying  from 
1  in  3^  to  1  in  7|  of  all  calculi.  The  cal- 
culi are  seldom  large,  rarely  exceeding  an 
inch  in  size,  are  generally  ovoid  and 
smooth,  or  sometimes  slightly  tubercu- 
lated  on  the  surface.  Their  color  is  very 
generally  characteristic,  being  of  a  slate, 
pale  grayish-fawn,  or  clay  color ;  not  un- 
frequently  they  more  nearly  resemble 
pipe-clay  in  tint ;  sometimes  there  is  an 
admixture  of  red  or  brown,  and  in  rare 
instances  pink  layers  are  observed  near 
the  centre.  In  the  Guy's  Hospital  Mu- 
seum (No.  2213)  there  is  a  remarkable 
collection  of  142  calculi  removed  from  the 
bladder  of  one  patient  by  Sir  Astley  Coop- 
er, all  of  the  same  figure,  being  cubes 
rounded  at  the  edges  and  angles  ;  these 
have  the  color  of  pipe-clay,  and  are  chiefly 
composed  of  urate  of  ammonia  :  it  is  cu- 
rious that  the  patient  had  afterwards  an- 

1  See  preparation  No.  2125,  Gny's  Hospital 
Museum* 

2  Thudichum,  On  Urinary  Deposits,   etc., 
p.  111. 


other  calculus,  which  on  examination 
proved  to  be  of  a  different  kind  from  these. 
Their  consistence  is  usually  compact, 
earthy,  and  very  brittle,  and  they  have  a 
fine  earthy  fracture  ;  this  is  well  shown  in 
a  calculus  (Guy's,  No.  213650),  where  there 
is  a  remarkable  fissure  running  through  it, 
as  if  it  had  been  fractured  and  subse- 
quently refrained  by  a  deposit  of  urate  of 
ammonia.  They  seldom  present  the  dis- 
tinct concentric  arrangement  of  uric-acid 
calculi,  generally  appearing  homogeneous, 
but  at  times  an  indistinct  thin  laminated 
condition  may  be  traced;  this  circumstance 
is  readily  explained  by  the  frequent  amor- 
phous condition  in  which  the  urate  is  de- 
posited in  sediments.  These  calculi  are 
generally  observed  in  children,  and  are 
said  to  give  rise  to  little  constitutional  dis- 
turbance. 

Calculi  of  urates  of  soda  or  lime  are  not 
met  with  ;  the  salts  are  generally  mixed 
with  those  of  urate  of  ammonia  or  uric 
acid  in  the  several  layers  of  compound 
calculi.  In  one  instance,  however  (Guy's 
Hospital  Museum,  No.  215436),  there  is  a 
fusible  calculus  with  a  nucleus  of  urate  of 
lime. 

3.  Uric  oxide,  or  xanthic  oxide,  or  xan- 
thine, discovered  by  Dr.  Marcet  in  1815, 
is  a  very  rare  calculus,  of  which  only  four 
specimens  are  recorded  (see  Plate,  fig.  5). 

The  calculus  in  which  Dr.  Marcet  first  de- 
tected this  substance  weighed  but  eight 
grains,  and  nothing  is  known  regarding  the 
portion  not  consumed  in  the  analysis  :  it  does 
not  exist  in  the  collection  at  Guy's  Hospital, 
and  neither  Dr.  Prout,  Dr.  Yelloly,  nor  Dr. 
Babington  can  give  any  information  on  this 
point.  It  was  rediscovered  by  Dr.  Stromeyer  ;' 
the  calculus  was  removed  by  Langenbeck 
from  a  peasant's  child,  eight  years  of  age,  at 
Hanover.  In  shape  it  resembled  a  flattened 
pullet's  egg  ;  it  broke  into  three  pieces  during 
the  operation.  The  whole  calculus  weighed 
nearly  339  English  grains ;  its  section  was 
partly  of  a  lustrous  bright  brown  color,  and 
partly  earthy  and  pale  brownish  flesh  color. 
It  was  composed  of  concentric  separable  lay- 
ers, without  any  appearance  of  a  crystalline 
or  fibrous  texture ;  it  possessed  a  distinct 
nucleus,  which  did  not,  however,  differ  in 
chemical  characters  from  the  body  of  the 
calculus.  It  was  as  hard  as  uric-acid  calculi 
generally  are,  and  on  slight  friction  it  assumed 
a  wax-like  lustre.  Professor  Merx,  of  Got- 
tingen,  sent  two  fragments  of  the  calculus  to 
Dr.  Willis,  one  of  which  is  in  the  Museum  of 
the  Royal  College  of  Surgeons,  Edinburgh, 
and  the  other  is  in  the  Guy's  Hospital  Mu- 
seum (No.  21 4590).  In  the  Catalogue  of  Cal- 
culi at  the  College  of  Surgeons  of  England 
there  is  a  plate  of  this  calculus  (see  Plate  xii.). 

The  calculus  bears  a  close  relation  to 
uric  acid,  and  seems  to  depend  on  an  im- 


i  Annalen  der  Physik,  Band  41,  p.  393. 
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perfect  oxidation  of  the  material  from 
which,  by  the  ordinary  processes  of  the 
kidney,  uric  acid  is  eliminated. 

4.  The  oxalate-of-lime  calculus,  discov- 
ered by  Wollaston,  in  17(J7,  is  the  next 
most  frequent  after  the  uric-acid  calculus, 
and  bears  the  ratio  of  1  in  14 J-  to  1  in  20 
of  other  calculi.  These  calculi  do  not 
generally  attain  a  very  large  size,  but  are 
very  compact,  dense,  and  proportionately 
heavy.  As  a  nucleus  in  compound  calculi, 
its  proportion  varies  from  1  in  4|  to  1  in 
7i  (see  Plate,  fig.  4). 

Dr.  G-.  Bird1  thus  describes  these  calculi: 
Their  form  or  external  configuration  is 
almost  invariably  that  of  a  tubercular, 
angular,  or  spinous  character,  and  rarely 
perfectly  smooth,  which,  together  with 
their  color,  varying  from  gray  to  a  rich 
brown  or  almost  black,  has  gained  for 
them  the  specific  name  of  "mulberry." 
In  some  calculi  the  surface  is  studded  with 
spines  so  acute  and  slender  as  to  resemble 
thorns  ;  in  others  there  is  a  coating  of 
acute  octahedrons  of  transparent  oxalate 
of  lime,  giving  an  extremely  beautiful 
appearance.  Sometimes  these  crystals 
are  opaque,  and  the  octahedron  is  re- 
markably flattened  :  the  calculous  then 
looks  as  if  studded  with  pearl-spar.2  Dr. 
G.  Bird  observes  :  "  It  has  been  supposed 
that  the  spinous  and  irregular  form  of 
these  calculi  depends  upon  their  being 
formed  in  the  kidney,  and  that  they  were 
casts  of  the  pelvis  and  calyces  of  the 
organ.  This,  however,  is  by  no  means 
sufficient  to  account  for  their  figure  ;  for 
no  calculus  so  closely  becomes  a  cast  of 
the  interior  of  the  kidney  as  the  fusible 
variety,  and  yet  this  ever  presents  a 
tolerably  smooth  surface,  however  con- 
torted in  figure.  It  is,  therefore,  more 
likely  that  the  constantly  crystalline  state 
in  which  the  deposit  of  oxalate  occurs  has 
more  to  do  with  it  ;  and  without  calling 
to  our  aid  any  very  fertile  imagination,  a 
tendency  to  a  cubic  or  octahedral  outline 
can  often  be  traced  to  the  entire  calculus." 
Sometimes  these  intervals  between  the 
projections  or  spines  are  filled  up  by  some 
amorphous  substance,  as  urates,  or  phos- 
phates, thus  giving  the  whole  an  ovoid 
character.  The  appearance  on  section  is 
generally  that  of  an  imperfectly  lamellated 
structure,  the  consecutive  layers  forming 
waving  lines, and  often  resembling  knotted 
heart  of  oak  ;  occasionally  there  is  seen  a 
layer  of  oxalate  of  lime  arranged  round 
the  interior  one  with  great  regularity, 
having  a  remarkably  radiated  appearance, 
like  a  series  of  infinitely  minute  needles 
placed  side  by  side,  and  presenting  a  per- 

1  Guy's  Hospital  Reports,  series  i.,  vol.  vii., 
p.  213. 

*  See  Preparation  213925  in  the  Guy's  Hos- 
pital Museum. 


fectly  porcellaneous  structure.  In  com- 
pound calculi  the  oxalate  of  lime  deposi- 
tion gives  to  the  character  of  a  stone  a 
remarkably  beautiful  appearance  resem- 
bling that  of  fortification  agate. 

The  rarer  varieties  of  oxalate-of-lime 
calculus  are  the  following  : — 

1st.  The  small,  smooth,  globular  "  hemp- 
seed  calculus"  described  by  Dr.  Wollaston, 
and  thus  alluded  to:  "It  is  of  a  much 
lighter  color,  so  as  to  resemble  in  hue  as 
well  as  smoothness  the  surface  of  a  hemp- 
seed."  There  may  be  one  or  many,  and 
they  are  generally  found  in  the  kidney. 

2d.  Where  the  character  of  the  calculus 
is  crystalline  throughout,  and  it  has  a 
white  or  pale  browncolor.  These  calculi 
consist  of  nearly  pure  oxalate  of  lime  in  a 
crystalline  form.  Dr.  Yelloly,  on  analyz- 
ing the  calculi  in  the  Norwich  Hospital 
Museum,  met  with  not  less  than  twenty 
examples  of  such  crystallization.  The 
author  has  removed  by  lithotomy  a  calcu- 
lus consisting  of  pure  oxalate  of  lime,  and 
of  a  pale  brown  color,  which  crumbled  to 
pieces  immediately  after  extraction,  a  cir- 
cumstance which  was  due  to  the  absence 
of  any  binding  material,  there  being  no 
trace  of  animal  matter. 

The  third  variety  is  the  pure  white 
oxalate-of-lime  calculus.  This  is  of  a 
milk-white  color,  possesses  a  highly  pol- 
ished surface,  is  of  extreme  rarity,  and  is 
generally,  if  not  always,  found  in  the 
kidney ;  its  external  surface  presents  no 
crystals,  but  is  perfectly  smooth,  though 
it  may  be  spinous.1  This  variety  seems 
to  have  escaped  the  attention  of  writers 
on  stone. 

In  the  Museum  of  the  Norfolk  and  Norwich 
Hospital  are  three  specimens :  the  first,  a 
moist  preparation  representing  a  renal  calcu- 
lus of  cauliflower  shape  and  of  great  magni- 
tude ;  it  occurs  in  the  form  of  a  single  mass, 
filling  a  greatly  distended  pelvis.  From  this 
mass  there  branch  out  other  smaller  masses, 
which  fill  up  the  infundibula.  The  whole 
kidney  is  greatly  enlarged.  The  stone  is  ex- 
tremely white,  quite  smooth,  very  hard  and 
compact,  and  polished ;  it  resembles  Parian 
marble.  The  only  circumstance  known  of  its 
history  is,  that  the  preparation  was  removed 
from  a  man  after  death. 

The  second  example  is  a  small  calculus, 
very  smooth  and  shining,  weighing  ten  grains, 
about  the  size  of  a  horse-bean,  said  to  have 
been  passed  by  an  adult  female.  On  analysis 
it  yielded  oxalate  of  lime. 

The  third  specimen  is  nearly  spheroid  in 
shape,  and  about  the  size  of  an  ordinary 
marble  ;  it  is  of  a  white  color,  though  not  so 
polished  as  the  above  two  are  ;  its  external 

1  For  the  detailed  account  of  this  variety 
we  are  indebted  to  Mr.  Charles  Williams,  for- 
merly House-Surgeon  to  the  Norwich  Hos- 
pital. 
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surface  is  covered  with  spines  and  tubercles 
peculiar  to  the  "mulberry  calculus,"  which 
it  most  clearly  resembles  in  everything  but 
color.  Its  tubercles  are  smooth,  i.  e.,  they 
are  devoid  of  crystals  ;  its  weight  is  forty -five 
grains.  The  catalogue  informs  us  it  was 
passed  by  a  female,  aged  twenty,  who  was 
pregnant  at  the  time.  On  scraping  its  sur- 
face, and  placing  the  debris  under  tbe  micro- 
scope, very  minute  octahedra  of  oxalate  of 
lime  were  detected ;  they  were  insoluble  in 
potash  and  acetic  acid,  and  thus  distinguished 
from  other  substances  which  tliey  resemble. 

In  reference  to  this  Mr.  Williams  remarks : 
"  I  am  inclined  to  believe  that  the  pure  white 
color  of  the  third  variety  of  oxalate-of-lirne 
calculus  is  due  to  the  circumstance  that  it  is 
met  with  only  in  the  kidney,  and  that  while 
in  that  organ  it  is  not  permitted  to  lie  con- 
tinuously in  urine,  and  therefore  cannot  ac- 
quire the  dark  brown  or  almost  black  hue 
which  the  oxalate-of-lime  calculus  generally 
assumes  when  situated  in  the  urinary  blad- 
der. The  tubereulated  form  of  this  calculus, 
in  consequence  of  its  roughness,  causes  the 
mucous  membrane  of  that  viscus  (the  blad- 
der) to  pour  out  blood  far  more  frequently 
than  any  other  variety  of  calculus  ;  and  there 
can  be  but  little  doubt  that  the  color  is  de- 
rived from  the  hsemotosin,  which  has  been 
abstracted  by  the -"urine  from  the  blood-cor- 
puscles, and  remains  suspended  in  it."1 

While  in  the  kidney,  the  constant  trick- 
ling of  urine  over  this  variety  of  stone 
gives  rise  to  its  smooth  white  surface. 

5.  The  cystic  oxide,  or  cystine  calculus, 
discovered  by  Wollaston  in  1810,  is  a  rare 
calculus  (see  Plate,  fig.  3).  It  differs  from 
all  others  in  containing  a  considerable 
proportion  of  sulphur,  no  less  than  two 
atoms  being  present  in  every  equivalent 
of  the  oxide.  The  calculus  is  not  a  pro- 
duct of  the  bladder,  as  its  name  would 
seem  to  imply,  but  of  the  kidneys ;  and 
there  is  a  remarkable  hereditary  dispo- 
sition to  its  formation,  for  out  of  22  col- 
lected cases,  10  occurred  in  four  families, 
and  in  3  cases  the  subjects  of  the  com- 
plaint were  brothers.  Ten  specimens  in 
the  collection  of  Guy's  Hospital  were 
passed  by  the  same  patient,  whose  age 
was  30  ;  3  were  passed  in  the  year  1S14 
(No.  2144),  6  small  ones  subsequently  (No. 
2145),  and  in  1828  another  remarkable 
one,  of  the  shape  of  an  ear-drop  (No. 
214535). 

These  calculi  are  usually  small  in  size ; 
the  largest  is  in  the  University  College 
Museum,  and  weighs  850  'grs.  ;  at  St, 
Bartholomew's  there  is  one  weighing  740 
grs.  The  one  at  Guy's  Hospital  (No. 
2143),  the  second  specimen  analyzed  by 
Dr.   Wollaston   (the    discoverer),   is    de- 

1  Hemorrhagic  urine,  filtered  so  frequently 
as  to  lose  all  the  corpuscles,  will  be  found  to 
possess  the  dark  blood-stained  color  notwith- 
standing. 


scribed  by  him  in  the  Phil.  Trans,  for 
1810 ;  it  is  an  inch  and  a  fifth  long  and 
one  inch  broad. 

They  are  described  to  be  generally 
rounded  and  smooth,  but  may  be  covered 
either  with  smooth  tubercles  or  sharp 
projections  externally  ;  they  have  a  wax- 
like lustre,  appear  semi-transparent  and 
glistening,  and  resemble  very  much  the 
ammoniaco-magnesian-phosphate  calcu- 
lus. When  recent,  their  color  nearly  ap- 
proaches that  of  the  uric-acid  calculus, 
being  of  a  pale  yellowish-brown  ;  they 
undergo,  however,  a  remarkable  change 
by  long  keeping,  turning  slowly  from 
brown  to  gray  or  green.  Thus  the  calcu- 
lus in  Guy's  Hospital  Museum  (No.  2143) 
was  brown  in  1817,  now  it  possesses  a  rich 
bluish-green  color.  Some  consider  that 
the  greenish-blue  or  dirty-green  color  is 
due  to  the  presence  of  earthy  phosphates. 
Dr.  Bird,  however,  remarks:  "It  has 
been  suggested  to  me  by  both  Dr.  Prout 
and  Dr.  Willis,  that  this  alteration  in 
tint  may  in  some  way  depend  upon 
changes  produced  by  the  sulphur. "  Their 
consistence  is  soft,  and  on  section  they 
present  a  very  imperfectly  radiated  struc- 
ture, and  exhibit  no  tendency  to  a  de- 
velopment of  concentric  layers  ;  when 
scraped,  they  yield  easily  to  the  knife, 
and  form  a  perfectly  white  powder,  whe- 
ther the  calculus  be  brown  or  green.  The 
fracture  is  crystalline. 

6.  The  phosphate-of-lime  calculus,  dis- 
covered by  Wollaston  in  1797  (see  Plate, 
fig.  6),  is  likewise  rarely  found  in  the 
bladder  uncombined  with  other  salts ; 
and  it  seldom  forms  the  nucleus  of  other 
calculi.  Calculi  chiefly  or  entirely  com- 
posed of  it  are  tolerably  hard  and  smooth 
externally,  not  presenting  the  angular 
asperities  of  the  oxalate  of  lime,  or  the 
contorted  and  irregular  figure  frequently 
assumed  by  the  fusible  calculus ;  some- 
times they  consist  of  two  or  three  por- 
tions fitting  into  each  other  in  a  variety 
of  ways. 

Of  three  specimens  in  the  Guy's  Hospital 
Museum,  the  first  (No.  2148)  presents  a  por- 
cellaneous appearance  externally,  admitting 
of  considerable  polish  by  friction ;  is  con- 
choidal  in  its  fracture,  and  is  of  a  grayish- 
white  color;  the  second  (No.  2149)  is  more 
regular  in  figure,  and  is  made  up  of  a  series 
of  concentric  layers  of  the  phosphate,  readily 
distinguished  from  each  other  by  their  tint, 
being  alternately  white  and  fawn-colored; 
the  third  (No.  2150)  is  light-colored,  and  has 
a  spongy,  cancellated  structure,  and  looks 
more  like  a  bony  concretion  than  a  deposi- 
tion. 

There  are,  however,  two  varieties  of 
this  form  of  calculus  :  the  one,  as  de- 
scribed by  Wollaston,  of  renal  origin,  and 
consisting  of  neutral  phosphate  of  lime ; 
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and  these  are  usually  pale  brown,  with  a 
smooth  polished  surface  regularly  lami- 
nated, and  the  lamina?  so  slightly  adher- 
ent as  to  be  easily  separable  into  concen- 
tric crusts  ;  in  some,  radiating  lines  are 
seen  in  a  direction  perpendicular  to  the 
laminae  ;  these  calculi  contain  a  consider- 
able proportion  of  animal  matter.  The 
other  form  is  of  vesical  origin,  and  com- 
posed of  phosphate  of  lime,  similar  to 
that  of  bones,  and  hence  often  called 
"bone-earth"  calculi;  they  are  more 
common  than  the  former,  and  constitute 
irregular  masses  resembling  mortar,  or  a 
granular  semi-crystalline  powder,  envel- 
oped in  a  tenacious  mucus.  Dr.  Taylor, 
in  the  Catalogue  of  Calculi  of  the  Royal 
College  of  Surgeons,  England,  has  de- 
scribed some  specimens  as  consisting  en- 
tirely of  this  salt. 

The  phosphates  are  scarcely  ever  suc- 
ceeded by  any  other  form  of  calculus,  but 
there  are  three  instances  in  which  a 
phosphatic  calculus  was  succeeded  by  uric 
acid  or  urate  of  ammonia,  and  in  one 
instance  it  was  followed  by  oxalate  of 
lime ;  the  general  ratio  in  which  they 
succeed  other  deposits  is  1  to  4rV  For- 
eign bodies  as  a  rule  have  earthy  phos- 
phates deposited  upon  them  ;  but  there  is 
one  remarkable  exception  (Cat.  of  the 
Royal  College  of  Surgeons  of  England, 
Plate  iv.,  fig.  6)  where  a  slender  piece  of 
steel  formed  the  nucleus  of  a  large  oval 
calculus,  consisting  almost  entirely  of  uric 
acid. 

Respecting  the  earthy  phosphates  in 
calculi  Dr.  Thudichum  remarks: — "Not 
quite  ten  per  cent,  of  all  calculi  have  a 
nucleus  of  mixed  phosphates  ;  but  these 
substances  enter  into  the  composition  of 
about  34  per  cent,  of  all  calculi,  forming 
either  their  body,  one  or  more  layers,  or 
the  crust.  This  shows  that  the  presence 
of  deposits  of  mixed  phosphates  in  the 
urine  scarcely  ever  gives  rise  to  the  forma- 
tion of  calculus,  but  that  the  presence  in 
the  bladder  of  other  calculi  frequently 
cause  a  deposit  of  phosphates  to  be  form- 
ed around  them,  in  which  respect  every 
calculus  is  nothing  else  than  a  foreign 
body.  For  such  a  concretion  to  form,  it 
requires  the  presence  of  some  binding  ma- 
terial, such  as  ropy  mucus,  or  a  clot  of 
blood  or  fibrin,  in  hematuria  and  chronic 
disease  of  the  mucous  membrane  of  the 
bladder." 

[Sir  H.  Thompson  has  recently  recalled 
attention  to  this  fact,  emphasizing  the 
well-known  truth  that  earthy  phosphates 
in  the  urine,  although  precipitated  and 
voided  freely  as  a  granular  sediment  dur- 
ing urination,  never  do  and  never  can 
give  rise  to  calculous  formation,  as  long  as 
the  bladder  is  healthy.  The  assistance 
of  a  colloid  in  the  form  of  the  ropy  mu- 
cus deposited  in  conditions  of  chronic  in- 


flammation by  the  bladder-walls  seei 
be  necessary  in  order  that  the  existence 
of  phosphates  in  the  urine  shall  become  a 
source  of  stone-formation,  and  under  such 
inflammatory  conditions  phosphatic  stone 
may  form  whether  the  urine  itself  be  over- 
rich  in  phosphates  or  not.] 

7.  The  triple-pkosphate  calculus,  or  am- 
moniaco-magnesian  phosphate,  also  dis- 
covered by  Wollaston  in  17(J7  (see  Plate, 
fig.  7)  is  rare. 

There  are  three  specimens  of  this  calculus 
in  the  Museum  of  the  Royal  College  of  Sur- 
geons of  England,  and  one  or  two  at  Guy's 
Hospital ;  in  the  former  collection  they  appear 
as  a  white  crystalline  mass,  radiating  from 
the  centre,  and  having  the  surface  studded 
with  shining  crystals,  which,  when  recent, 
are  nearly  transparent,  but  by  exposure  be- 
come opaque  ;  their  texture  is  earthy,  friable, 
and  imperfectly  lamellar  ;  some  are  hard  and 
compact,  semi-transparent,  and  crystalline 
in  fracture  like  alabaster.  In  the  Guy's  col- 
lection (No.  2154)  a  calculus  of  this  kind  is 
to  be  seen  which  has  no  nucleus,  but  a  cen- 
tral cavity  lined  with  delicate  crystals  of 
triple  phosphate,  resembling  the  crystals  of 
quartz  in  the  cavities  of  Hints  ;  and  No.  2152 
is  a  section  of  a  large  calculus  of  the  kind  on 
a  nucleus  of  a  tobacco-pipe.  Dr.  Thompson 
mentions  a  calculus  of  this  sort  weighing 
nearly  two  pounds. 

8.  The  fusible  calculus,  or  mixed  phos- 
phate, or  the  phosphate-of-lime  and  phos- 
phate-of-magnesia  and  ammonia  calculus, 
discovered  by  Wollaston  in  1797  (see  Plate, 
fig.  8),  is  the  most  frequent  of  the  phos- 
phatic calculi,  and  forms  rather  more  than 
TV  of  all  calculi,  being  rarely  succeeded 
by  anj'  other  species  of  urinary  deposit ; 
their  relative  proportions  in  the  several 
collections  are  various,  from  1  in  81  to  1 
in  13^. 

These  calculi  grow  to  a  considerable  ex- 
tent, and  are  comparatively  light  and  of 
low  specific  gravity  ;  they  are  generally 
very  irregular,  and  mould  themselves  tb 
the  situation  in  which  they  are  placed, 
often  filling  the  interior  of  the  bladder, 
and  becoming  impressed  with  its  rugae ; 
sometimes  they  are  globular  and  ovoid, 
at  other  times  taking  on  the  most  extra- 
ordinary shapes  ;  where  there  are  two  or 
more,  they  assume  a  cubic  or  tetrahedral 
form.  Their  color  is  white,  gray,  or  dull 
yellow,  and  their  consistence  is  more  fria- 
ble and  earthy  than  any  other  variety, 
and  is  sometimes  so  soft  as  to  resemble 
moist  chalk. 

Their  appearance  on  section  is  thus  de- 
scribed by  Dr.  Taylor  (op.  cit.):  "They 
are  frequently  composed  of  concentric 
laminae,  which  in  general  adhere  but 
slightly  to  each  other  ;  between  the  lam- 
inae shining  crystals  of  the  triple-phos- 
phate are  often  observed ;  in  some  the 
lamina?  are  entirely  wanting,  and  these 
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form  a  white  friable  mass  like  chalk  ;  in 
others  they  appear  semi-crystalline,  as  if 
made  of  numerous  small  crystals  con- 
fusedly aggregated  together.  The  rela- 
tive proportion  of  the  constituents  of  this 
calculus  is  exceedingly  various,  and  the 
predominance  of  one  or  the  other  salt 
gives  peculiar  characters  ;  in  those  which 
have  a  crystalline  and  glistening  texture 
the  triple-phosphate  is  most  abundant, 
while  the  calcareous  phosphate  is  in  excess 
in  those  which  have  an  amorphous  earthy 
appearance." 

It  generally  constitutes  the  calculous 
masses  deposited  on  foreign  bodies  acci- 
dentally or  intentionally  introduced  into 
the  bladder. 

9.  The  carbonate-qf-lime  calculus,  dis- 
covered by  Brugnatelli  in  1819,  is  a  very 
rare  form  indeed. 

He  describes1  forty-eight  small  concretions 
extracted  from  the  bladder  of  a  young  man  ; 
these  were  of  the  size  of  a  pea,  lamellar  in 
structure,  and  broke  with  a  sinning  fracture. 
He  also  mentions  several  ash-colored  calculi, 
sixteen  in  number,  and  of  the  size  of  a  nut, 
which  were  composed  of  carbonate  of  lime 
with  a  trace  of  carbonate  of  iron  ;  these  were 
removed  after  death  from  the  bladder  of  a 
woman.  Dr.  Prout  has  also  seen  small  cal- 
culi of  this  salt,  and  these  were  perfectly 
white  and  very  friable. 

In  Guy's  Museum,  No.  2182",  there  are 
some  calculi  of  carbonate  of  lime,  with  mere 
traces  of  carbonate  of  magnesia  and  alumina  ; 
in  one  specimen,  No.  218750,  it  constitutes  the 
body  of  a  calculus,  being  deposited  of  a  snow- 
white  color,  on  a  nucleus  of  uric  acid.  There 
are  several  in  the  Oxford  Museum,  among  the 
collection  of  Mr.  Hitehins,  and  there  is  in  the 
possession  of  Mr.  R.  Smith,  of  Bristol,  a  re- 
markable collection  of  these  calculi,  some  of 
which  are  figured  in  the  Catalogue  of  the 
Royal  College  of  Surgeons  of  England,  Plate 
xii.,  figs.  3,  4,  5,  6,  and  7.  Of  these  calculi, 
five  were  extracted  by  the  lateral  operation 
from  the  bladder  of  a  boy  aged  sixteen,  and 
the  other  fifteen  were  passed  by  the  urethra 
previous  to  the  operation  ;  these  latter  were 
of  the  size  of  peas,  of  a  rounded  figure,  and 
had  flattened  surfaces ;  they  were  compact 
and  lamellar  in  structure,  and  their  external 
surface  was  of  a  light  brown  color.  Those 
extracted  by  operation  were  exceedingly  ir- 
regular, and  their  external  surface  dusted 
over  with  white  powder  ;  the  largest  was  of 
the  size  and  figure  of  a  large  almond ;  when 
sawn  through,  the  concretion  showed  no  con- 
centric laminae,  but  irregular  waved  lines 
similar  to  those  of  the  mulberry  calculus. 
The  largest  was  so  hard  as  to  require  the  as- 
sistance of  the  lapidary's  wheel  to  divide  it. 

Prostatic  calculi  sometimes  consist  al- 
most entirely  of  this  substance,  but,  as 
Dr.  Thudichum  observes,  "  it  is  always 
questionable  whether  the  lime  or  the  car- 

1  Litologia  Umana,  Pavia,  1819. 


bonic  acid  were  in  any  case  derived  from 
the  urine." 

10.  The  fibrinous  calculus  of  Dr.  Marcet 
and  of  Dr.  Prout  is  by  some  not  ranked 
among  calculi,  in  consequence  of  its  dif- 
fering so  totally  from  those  other  concre- 
tions. Dr.  Bird1  says  : — "  It  must  be  re- 
garded as  a  portion  of  dried  inspissated 
albuminous  matter  exuded  from  an  irri- 
tated kidney,  rather  than  as  a  calculus 
produced  under  circumstances  at  all  an- 
alogous to  those  of  other  concretions. 
Several  specimens  exist  in  the  Guy's 
Museum  of  the  pelvis  of  the  kidneys  and 
uterus  being  obstructed  by  clots  of  fibrin  ; 
but  none  of  them  present  the  hard  con- 
crete condition  of  the  calculus  described 
by  Dr.  Marcet.  I  am  not  aware  of  this 
variety  having  been  mentioned  by  any 
other  author  except  Brugnatelli,  who,  in 
his  Litologia  Umana,  describes  some  cal- 
culi as  consisting  of  crystallized  albumen; 
they  were  passed  by  one  individual,  and 
each  was  about  the  size  of  a  nut.  These 
pseudo-calculi  appeared  to  consist  of  dried 
coagulated  albumen,  which  not  unfre- 
quently  presents  considerable  lustre  and 
a  vitreous  fracture,  although  scarcely  suf- 
ficient to  justify  its  being  regarded  as 
crystallized."  Some  have  described  it  to 
resemble  yellow  wax  in  appearance,  and 
others  have  regarded  it  as  an  elastic  or- 
ganic substance  closely  allied  to  fibrin. 

11.  The  uro-stealith  calculus  is  another 
of  the  pseudo-forms  :  it  is  not  decided 
whether  it  is  a  resin  or  fat,  and  its  ele- 
mentary condition  is  entirely  unknown. 

It  has  been  described  in  Heller's  Archives 
(1844,  p.  97,  and  1845,  p.  1),  and  it  consisted 
of  several  small  bodies  composed  of  a  peculiar 
form  of  fatty  matter,  which  were  passed  by  a 
man  aged  twenty-four,  who  suffered  from 
symptoms  of  stone  in  the  bladder.  Dr. 
Moore,  of  Dublin,  has  confirmed  the  existence 
of  this  substance,  and  has  examined  several 
specimens  sent  to  him  by  Dr.  Robert  Adams, 
of  Dublin.2 

12.  Blood  calculi  have  been  but  recently 
discovered,  and  are  likewise  pseudo-cal- 
culi. 

Those  described  by  Dr.  Alison3  were  found 
in  the  infundibula  and  pelvis  of  the  kidney 
of  a  painter,  aged  52,  who  died  of  consump- 
tion ;  black  calculi  occupied  the  pelvis,  while 
the  infundibula  were  tenanted  by  a  few  cal- 
culi of  a  whitish-gray  color,  with  one  excep- 
tion small  in  size,  about  the  magnitude  of 
pear-seeds,  and  wanting  the  ordinary  physi- 
cal  characters    of  phosphate   of  lime.     One 

1  Guy's  Hospital  Reports,  series  i.,  vol.  vii., 
p.  180. 

2  Dublin  Quarterly  Journal  of  Med.  Sci., 
May,  1854,  p.  473. 

3  Dr.  Scott  Alison,  Archives  of  Medicine, 
vol.  i.,  p.  245. 
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calculus  which  occupied  the  infundibulum 
was  the  size  of  a  horse-beau,  looked  some- 
what worn  and  disintegrated,  and  at  one 
point  resembled  a  piece  of  decayed  wood,  and 
was  black  on  one  side  from  the  presence  of 
altered  blood ;  it  was  very  light  in  weight, 
and  was  composed  of  blood  and  phosphate  of 
lime.  The  black  calculi,  which  formed  the 
chief  point  of  interest,  were  about  six  in  num- 
ber, and  ranged  from  the  size  of  a  coriander- 
seed  to  that  of  a  small  horse-bean  ;  when 
found,  these  black  calculi  were  tolerably 
hard,  but  being  friable  they  broke  asunder 
on  handling ;  the  fractured  surface  varied  a 
little  in  color,  in  some  parts  presenting  a 
dark  rusty  appearance.  Liquor  potassae  dis- 
solved them,  and  they  were  capable  of  partial 
combustion ;  the  microscope  revealed  only 
amorphous  particles,  but  Dr.  G.  0.  Rees,  with 
the  assistance  of  a  neutral  saline  solution, 
discovered  forms  which  he  considered  to  be 
the  remains  of  blood-corpuscles. 

Silicious  concretions  are  not  met  with, 
although  silica  has  been  found  in  other 
calculi,  by  Berzelius,  Vauquelin,  Four- 
croy,  and  others.  Those  which  have 
been  extracted  from  the  bladder  have  been 
pebbles  or  small  stones  introduced  from 
without. 

There  are  certain  predisposing  causes 
and  conditions  which  are  supposed  by 
some  to  influence  the  formation  of  stone, 
or  tend  to  its  production  ;  to  these  we 
can  only  cursorily  allude.  Thus,  respect- 
ing climate  and  locality,  it  is  stated  that 
calculus  is  more  frequent  in  temperate 
than  in  warm  and  cold  regions,  but  more 
especially  in  humid  and  moist  countries 
of  moderate  and  changeable  temperature, 
such  as  Holland,  France,  England,  and 
Germany.  It  is,  however,  met  with  very 
frequently  in  Egypt,  Isle  of  France,  Bag- 
dad, Russia,  and  both  the  Indies.  Even 
in  some  parts  of  the  same  country  it  is 
more  prevalent  than  in  others,  as  in  Nor- 
folk in  England. 

[In  this  country  stone  is  uncommon  in 
New  England  (Morlancl,  "Diseases  of 
the  Urinary  Organs,"  Boston,  1858,  p. 
387),  while  it  is  more  frequently  encoun- 
tered, in  Ohio,  Kentucky,  Tennessee, 
North  Carolina,  Alabama,  and  Virginia.] 

With  regard  to  race,  it  is  asserted  that 
the  disease  is  much  more  frequent  among 
the  white  than  the  dark,1  and  Liebig  at- 
tempts to  explain  this  by  suggesting  that 
the  exemption  of  the  people  of  China  from 
gout  and  calculus  is  due  to  the  urine  con- 
taining large  quantities  of  tartar.  How- 
ever, stone  is  excessively  common  among 
the  natives  of  India. 

In  some  cases  it  may  be  traced  to  he- 
reditary transmission,  especially  where 
there  is  gouty  diathesis. 

[!  Gross  corroborates  this  view.  On  the 
Urinary  Organs,  Philadelphia,  1876,  p.  168.] 


The  sex  modifies  the  relative  proportion, 
stone  being  less  frequent  in  females  than 
males,  their  proportion  being  1  Lo  20  or  L 
to  23.  This  is  due  to  the  peculiar  anatom- 
ical disposition  of  the  urethra  in  the  fe- 
male, viz.,  its  shortness,  and  its  capabil- 
ity of  dilatation  allowing  the  easy  passage 
of  a  small  stone  ;  as  also  to  the  compara- 
tively temperate  and  regular  habits  of 
life  of  females. 

The  age  at  which  calculi  are  most  fre- 
quently met  with  is  said  to  be  in  the 
young  and  in  old  people.  This  can  only 
be  ascertained  by  statistics,  which  are  for 
the  most  part  imperfect.  The  table  fur- 
nished by  M.  Civiale  gives  the  following 
results  of  537(5  cases  :  Under  20  years  of 
age,  55.56  per  cent.  ;  between  20  and  40, 
14.09  per  cent.  ;  between  40  and  00,  14.95 
per  cent.  ;  and  above  00  years,  14.70  per 
cent.  That  of  Mr.  Coulson,1  of  3264 
cases  :  Under  20  years  of  age,  71.20  per 
cent.  ;  between  21  and  40  years,  12.10  per 
cent.  ;  between  41  and  60, 10.87  per  cent. ; 
and  between  61  and  80,  5.72  per  cent. 
That  of  Sir  Henry  Thompson,2  of  1827 
cases :  Under  20  years  of  age,  60.42  per 
cent.  ;  between  21  and  40,  10^18  per  cent.  ; 
between  41  and  60,  17.56  per  cent.  ;  and 
between  61  and  81,  11.83  per  cent. 

Sir  H.  Thompson's  cases  are  derived 
from  the  entire  experience,  during  given 
periods  of  time,  of  the  following"  hospi- 
tals :  Guy's,  .St.  Thomas's,  University 
College,  Norwich,  Cambridge,  Oxford, 
Birmingham,  Leicester,  and  Leeds.  It  is 
quoted  in  a  foot-note,3  and  we  have  rear- 

1  Coulson,  On  the  Bladder,  etc.,  p.  402. 

2  Thompson,  On  Practical  Lithotomy  and 
Lithotrity,  p.  269. 

3  Table  of  prevalence  of  Stone  in  1827  cases 
of  hateral  Lithotomy  at  different  ages  : — 
Age.  No.  of  cases.      Age.  No.  of  cases' 

1  .     .     .     .       7  25  ....  11 

2  ....     74  26  ....  10 

3  ....  116  27  ...     .  5 

4  ....  153  28  ...     .  6 

5  ....  123  29  ....  11 

6  ....     90  30  ....  11 

7  ....     86  31  ...     .  3 

8  ....     49  32  ....  14 

9  ....     57  33  ...     .  7 

10  ....  60  34  ...     .  9 

11  ....  35  35  ...     .  9 

12  ....  58  36  ...     .  5 

13  ....  32  37  ...     .  3 

14  ....  35  38  ....  14 

15  ....  26  39  ...     .  4 

16  ....  27  40  ....  21 

17  ....  18  41  ...     .  4 

18  ....  26  42  ...     .  7 

19  ....  19  43  ....  11 

20  ....  13  44  ...     .  4 

21  ....  12  45  ....  17 

22  ....  10  46  ....  11 

23  ...     .  9  47  ....  15 

24  ....  12  48  ...     .  6 
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ranged  the  statistics  derived  from  this 
table  according  to  the  different  epochs  or 
periods  of  life.  Thus,  under  puberty, 
from  1  to  13  years  of  age,  there  are  940 
cases,  or  51.45  per  cent,  of  the  whole 
number  ;  and  this  we  may  subdivide  into 
two  phases,  viz.,  infancy  and  childhood, 
from  1  to  5  years,  473  cases,  or  25.89  per 
cent.  ;  and  boyhood,  from  6  to  13  }rears, 
467  cases,  or  25.56  per  cent.  At  puberty, 
and  during  adolescence  and  approaching 
manhood,  from  14  to  26  years,  228  cases, 
or  12.47  per  cent.  During  the  next  ten 
succeeding  years,  from  27  to  36  years,  80 
cases,  or  4.37  per  cent.  At  adult  life, 
from  37  to  49,  127  cases,  or  6.95  per  cent. 
In  advancing  life,  from  50  to  70,  414  cases, 
or  22.65  per  cent.  ;  and  in  old  age,  from 
71  to  81,  38  cases,  or  2.07  per  cent. 

Mr.  Coulson  aptly  remarks,  "that 
tables  exhibiting  the  number  of  calculous 
persons  at  different  ages  of  life  do  not 
show  the  liability  of  individuals  to  be  at- 
tacked at  these  different  ages."  Here,  as 
in  many  other  statistical  tables,  an  error 
has  crept  in  from  not  taking  care  to  dis- 
tinguish between  absolute  and  relative 
numbers  of  persons  living  at  the  several 
periods  of  life  enumerated.  Corrected  in 
this  manner,  the  tables  would  show  that 
children  and  young  persons  are  less  liable 
to  calculous  disorders  than  has  been  com- 
monly supposed,  and  that  from  twenty 
years  and  upwards  the  tendency  goes  on 
increasing  in  a  very  remarkable  manner 
to  the  end  of  life ;  or,  as  Sir  H.  Thomp- 
son puts  it,  "that  the  proportion  of  el- 
derly calculous  patients  to  the  existing 
population  at  their  own  ages  is  larger  than 
the  proportion  of  children  afflicted  is  to 
the  number  of  existing  children..1' 

The  condition  and  habits  of  life  have 
some  effect  as  a  cause.  Thus  sedentary 
habits  impair  the  functions  of  the  skin, 
and  give  increased  work  for  the  kidneys  ; 
so  also  luxurious  feeding  and  use  of  malt- 
liquors  and  nitrogenized  food  in  excess  fur- 
nish a  source  from  which  concretions  are. 


Age. 

No.  of  cases. 

Age. 

No.  of  cases 

49  . 

.   .   .   10 

67  . 

...   14 

50  . 

.  .  .  23 

68  . 

.  .  .  17 

51  . 

.  .  .  15 

69  . 

.  .  .   8 

52  . 

.  .  .  11 

70  . 

...  16 

53  . 

.  .  .  17 

71  . 

...   8 

54  . 

.  .  .  25 

72  . 

...   5 

55  . 

.  .  .  23 

56  . 

.  .  .  26 

74  . 

>  .  .   2 

57  . 

.  .  .  25 

75  . 

...   9 

58  . 

.  .  .  16 

76  . 

...   4 

77  . 

...   0 

60  . 

.  .  .  33 

78  . 

...   1 

61  . 

.  .  .  17 

79  . 

...   0 

62  . 

.  .  .  22 

80  . 

...   4 

81  . 

...   1 

64  . 

.  .  .  16 



65  . 

.  .  .  26 

1827 

66  . 

.  .  .  20 

derived  ;  again,  indigestion,  mal-assimila- 
tion  and  fermentation,  impairment  of  the 
vital  powers  and  acidity  generated  in  the 
stomach,  are  frequent  causes. 

Respecting  the  exemption  of  sailors  and 
soldiers  from  this  disease,  as  alleged  by 
Mr.  Copland  Hutchinson  and  others,  we 
have  not  sufficient  data  to  go  upon. 

Morbid  states  of  the  urinary  passages 
may  predispose  to  calculous  formations, 
and  more  especially  the  presence  of  a  for- 
eign body,  which  is  sure  to  cause  a  pre- 
cipitation and  deposit  on  its  surface. 

With  regard  to  the  influence  of  certain 
kinds  of  waters  and  spas,  as  a  beverage, 
in  inducing  stone,  it  has  been  proved  to 
be  entirely  imaginary  ;  none  of  the  forms 
of  calculi  correspond  with  the  salts  which 
exist  in  natural  waters. 

We  shall  now  proceed  to  the  descrip- 
tion of  the  symptoms,  effects,  and  treat- 
ment of  urinary  calculi  as  met  with  in  the 
bladder,  prostate,  and  urethra.  Those  of 
calculi  in  the  kidney  and  ureter  are  de- 
scribed in  the  essay  on  Diseases  of  the 
Urinary  Organs,  p.  749. 

Slorie  in  the  bladder. — A  vesical  calculus 
ma}r  consist  of  every  possible  variety  of 
the  urinary  concretions  already  described. 
Whatever  may  be  the  nature  of  the  cal- 
culus, when  once  it  exists  in  the  bladder, 
it  acts  as  a  foreign  body,  and  will  give 
rise  to  sufficient  evidence  of  its  presence 
by  inducing  certain  symptoms,  so  as  to 
lead  the  surgeon  to  its  detection.  Of 
course  all  these  symptoms  are  not  uni- 
formly met  with  ;  they  may  vary  in  degree 
and  intensity,  depending  upon  a  variety  of 
general  and  accidental  circumstances,  so 
that  it  will  be  prudent  to  have  some  stand- 
ard as  indicating  the  symptoms  which  are 
generally  met  with  in  patients  suffering 
from  a  stone  in  the  bladder.  The  symp- 
toms are  premonitory  and  actual.  The 
premonitory  symptoms  can  exist  only  in 
those  cases  where  the  stone  is  of  renal 
origin,  so  that  in  many  adults  and  old 
people  the  vesical  troubles  are  preceded 
by  paroxysms  of  nephritic  colic  ;  but  in 
general  these  antecedent  complaints,  at- 
tending the  formation  of  stone  in  the  kid- 
ney and  its  passage  along  the  ureter,  are 
so  severe,  that  directly  the  calculus  has 
reached  the  bladder  a  more  or  less  long 
interval  of  repose  and  quietude  allays  all 
further  suspicion,  and  nothing  more  is 
thought  of  the  complaint  until  the  calcu- 
lus has  reached  a  sufficient  size  to  be  in- 
capable of  being  expelled  through  the 
neck  of  the  bladder. 

The  actual  symptoms  or  signs  of  a  stone 
in  the  bladder  consist  of  two  kinds  ;  first, 
those  evinced  by  the  patient's  sensations, 
etc.,  constituting  the  subjective  or  ra- 
tional symptoms,  which  offer  but  pre- 
sumptive evidence  of  calculus  ;  and  sec- 
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ondly,  those  signs  detected  through  the 
aid  of  mechanical  means,  and  termed 
physical  signs,  the  only  real  method  of 
determining  and  diagnosing  the  presence 
of  a  stone. 

The  subjective  or  rational  symptoms 
consist  of  the  following  complaints  :  There 
is  pain  and  sensibility,  of  a  more  or  less 
acute  character,  referred  to  the  region  of 
the  bladder  or  its  neck  ;  this  may  amount 
to  a  mere  uneasiness  or  sensation  of 
weight  in  the  bladder,  perineum,  or  hypo- 
gastrium,  which  may  be  so  slight  as  to  be 
unnoticed  by  the  patient ;  or,  on  the  other 
hand,  the  pain  may  be  very  severe  and 
intense,  occurring  in  paroxysms  of  great 
agony.'  At  first  the  pain  is  generally 
only  intermittent,  occurring  during  and 
after  micturition,  and  more  especially 
with  the  last  drops  of  urine  ;  and  in  chil- 
dren this  is  so  frequent,  and  is  attended 
with  such  irritation  at  the  extremity  of 
the  penis,  that  they  endeavor  to  allay  it 
by  drawing  the  penis  and  prepuce  for- 
wards ;  and  this  gives  rise  to  an  elongated 
condition  of  the  prepuce,  which  is  gener- 
ally sodden  with  urine,  as  are  also  the  fin- 
gers, causing  them  to  emit  a  urinous  smell. 
The  pain  is  also  aggravated  in  the  acts  of 
walking,  riding,  jumping,  sudden  exer- 
tions, jolting  of  the  body,  etc.,  and  its  in- 
tensity generally  increases  with  the  ad- 
vance of  the  disease.  Oftentimes  the  pain 
is  reflected  along  certain  nerves,  inducing 
morbid  sensations  at  their  peripheral  ex- 
tremity ;  this  pain  is  experienced  in  the 
extremity  of  the  glans  penis,  in  the  scro- 
tum and  testicle,  inducing  contraction  of 
the  scrotum  and  swelling  of  the  testicle  ; 
in  the  perineum,  kidneys,  down  the  thighs, 
etc. 

John  Hunter2  quotes  the  remarkable  case 
of  the  father  of  Lord  Cavendish,  who  had 
pain  in  the  left  arm  associated  witli  calculus 
in  the  bladder,  and  this  was  the  only  indica- 
tion of  a  want  to  make  water.  Some  have 
had  tormenting  violent  pains  in  the  soles  of 
the  feet,  with  numbness  and  tingling. 

The  pain  may  last  a  considerable  time, 
and  then  suddenly  cease  altogether,  giv- 
ing rise  to  the  supposition  of  a  cure. 

Such  was  the  case  with  the  patient  of  M. 
Morand,  mentioned  in  the  Memoires  de  l'Aca- 
ddmie  des  Sciences,  1740,  where  a  catheter 
detected  a  vesical  calculus,  but  after  that  all 
symptoms  gradually  subsided,  so  that  M. 
Morand  was  considered  to  be  in  error,  and 
the  patient  bequeathed  him  his  body  to  teach 

1  The  pain  was  so  severe,  continuous,  and 
intense,  that  a  blacksmith  at  Amsterdam,  and 
a  cooper  at  Konigsberg,  performed  self-lithoto- 
my. 

2  Hunter's  Works,  edited  by  Palmer,  vol. 
i.,  p.  321. 


him  a  lesson  ;  but  on  the  post-mortem  exam- 
ination three  calculi  of  the  si/.e  of  apricot- 
stones  were  found  on  one  side  of  the  bladder. 

On  the  contrary,  a  stone  may  exist  ami 
grow  to  a  considerable  size,  without  any 
evidence  of  pain,  and  then  pain  may  ail 
at  once  occur  alter  some  act  of  exertion. 

Thus  it  happened  in  the  case  of  a  priest, 
who  was  in  the  act  of  taking  some  hooks  oil'  a 
shelf,  when  sudden  symptoms  occurred,  after 
which  the  presence  of  a  large  stone;  was  de-  ' 
tected;  here,  in  all  probability,  the  calculus 
had  been  lodged  and  then  suddenly  ejected 
from  its  hiding-place. 

Pain  may  be  altogether  absent ;  and 
such  is  the  case  when  there  is  paralysis  of 
the  bladder,  since  then  there  is  no  desire 
to  urinate,  nor  any  efforts  to  expel  the 
urine.  After  all,  pain  is  no  positive  sign, 
for  it  may  occur  in  other  diseases  ;  hence 
it  merely  directs  the  attention  of  the  pa- 
tient and  surgeon. 

In  gouty  patients  a  calculus  in  the 
bladder  is  attended  with  much  pain  and 
irritability,  which  is  sometimes  so  severe 
that  relief  is  anxiously  implored. 

Associated  with  pain  is  an  alteration  in 
the  act  of  micturition  :  ordinarily  there  is 
a  frequent  desire,  from  irritation  of 
the  neck  of  the  bladder,  and  there  are 
futile  attempts  to  evacuate  the  last  drop  ; 
again,  during  the  flow  of  urine  there  may 
be  one  or  more  sudden  stoppages,  but  for 
a  moment  only,  the  stream  reappearing 
in  the  ordinary  manner.  At  times  there 
is  experienced  considerable  difficulty  in 
urinating,  and  in  some  rare  instances  this 
has  amounted  to  retention.  In  cases 
wdiere  the  stone  has  attained  a  very  large 
size,  tilling  up  and  occupying  the  wdiole 
cavity  of  the  bladder,  incontinence  of 
urine  takes  place,  so  that  the  urine  flows 
in  drops,  the  bladder  having  no  room  for 
receiving  the  fluid.  All  these  varieties 
are  not  peculiar  or  essential  to  the  pres- 
ence of  stone,  for  they  are  met  with  in 
other  diseases  of  the  bladder  and  urethra. 

The  character  of  the  urine  is  of  little 
assistance  in  the  diagnosis,  for  urinary 
deposits  may  exist  without  calculus,  and 
calculus  may  be  present  without  any 
deposit  whatever.  The  urine  may  re- 
main perfectly  clear  and  natural  for  a 
long  period  ;  it  may  also  contain  deposits,, 
which  may  assist  in  ascertaining  the 
nature  of  the  calculus ;  but  it  may  be- 
come at  any  moment  turbid  and  mixed 
with  mucus,  which  will  be  deposited  in 
the  shape  of  a  tenacious  matter  remain- 
ing at  the  bottom  and  sides  of  the  utensil, 
as  seen  in  catarrh  of  the  bladder.  This 
secretion  may  become  retained  in  the 
bladder,  and  may  undergo  decomposition 
giving  rise  to  a  fetid  dirty-gray  discharge  ; 
or  it  may  even  assume  a  puriform  char- 
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acter ;  or  it  may  subside  and  entirely 
disappear  for  a  short  time.  Albuminous 
urine  is  now  and  then  met  with,  and  may 
be  due  either  to  the  preseuce  of  pus  or 
blood  in  the  urine,  or  it  may  be  owing  to 
diseased  kidneys.  Some  practical  deduc- 
tions might  be  derived  by  investigating 
the  relative  importance  of  the  different 
states  and  quantities  of  albumen  in  the 
urine  in  cases  of  stone  ;  but  hitherto  this 
has  not  been  done.  Lithotomy  has  been 
successfully  performed  on  many  occasions 
in  cases  in  which  there  has  been  a  good 
quantity  of  albumen,  even  without  pus  or 
blood. 

Hematuria  is  not  always  present :  it 
generally  takes  place  on  expelling  the  last 
drop  of  urine,  and  occurs  from  the 
violent  contraction  of  the  bladder  upon 
the  stone ;  it  may  also  result  from  sudden 
exertions — the  jolting  in  a  cart  or  car- 
riage, the  act  of  jumping,  etc.  ;  but  by 
rest  and  the  recumbent  position  it  will 
speedily  disappear. 

Sometimes  an  erection  of  the  penis  is 
an  attendant  symptom,  and  in  adults  now 
and  then  involuntary  emissions  of  semen 
occur. 

In  some  patients,  especially  adults,  there 
is  tenesmus  and  a  sense  of  bearing  down 
of  the  rectum,  with  frequent  and  fruitless 
attempts  to  pass  a  stool ;  in  others, 
especially  children,  there  is  frequent 
defecation,  and  often  feces  are  passed 
at  every  act  of  micturition ;  prolapsus 
of  the  rectum  occurs  very  frequently 
in  children,  and  sometimes  in  old  men. 

The  physical  signs  of  a  stone  in  the 
bladder  are  to  be  derived  from  artificial 
or  mechanical  aid  from  without,  giving  to 
the  senses  of  touch  and  hearing  on  the 
part  of  the  surgeon  distinct  evidence  of 
its  presence.    The  means  of  attaining  this 


is  by  the  exploration  of  the  bladder  with 
a  solid  metallic  instrument,  which  on 
coming  in  contact  with  the  stone,  enables 
one  to  feel  the  foreign  body,  and  on  strik- 
ing it  produces  a  ringing  noise  or  sound  ; 
hence  the  term  "sounding"  given  to  the 
operation,  and  "sound"  given  to  the  in- 
strument used. 

The  sound  is  somewhat  similar  to  a  ca- 
theter both  in  size  and  form,  but  is  made 
of  solid  steel,  which  is  well  polished  on 
its  exterior,  its  length  and  size  varying 
according  to  the  age  of  the  patient  un- 
dergoing examination.  The  handle  of 
this  instrument  is  expanded  and  flattened, 
and  also  polished,  in  order  to  give  a  larger 
extent  of  surface  for  the  fingers  and 
thumb  of  the  operator  to  receive  tactile 
vibrations.  The  curve  of  a  sound  is  gen- 
erally that  of  the  ordinary  catheter  ;  some 
prefer  it  shorter,  curving  at  an  angle  of 
45°,  and  others  almost  straight,  except  at 
its  lower  extremity,  where  it  is  bent  or 
curved,  and  made  somewhat  bulbous  (see 
p.  777).  The  reason  why  catheters  are 
not  ordinarily  used  is,  that  they  are  bad 
conductors  of  sound,  and  the  presence  of 
the  stylet  in  the  instrument  may  give  rise 
to  a  rattling  noise,  a  source  of  fallacy.  A 
sound  with  a  large  curve  may  glide  over 
a  calculus,  when  lodged  in  a  depression 
behind  the  prostate  :  hence  in  such  cases, 
one  with  a  short  beak  and  at  right  angles 
should  be  employed. 

[The  Thompson  searcher  (fig.  464)  is 
undoubtedly  a  better  instrument  than  any 
steel  sound,  and  it  is  doubtful  if  any  of 
its  numerous  imitations  possess  any  ad- 
vantage over  it.  The  light  round  corru- 
gated handle  allows  the  short  beak  to  be 
rotated  gently  and  evenly  over  a  longer 
or  shorter  portion  of  a  circle,  and  the  fin- 
ger may  appreciate  the  slightest  grit  en- 


Fis.  464. 


Sir  H.  Thompson's  "  searcher." 


countered  during  any  part  of  the  move- 
ment. There  is  no  jar  to  the  motion,  a 
feature  of  great  value- in  appreciating  the 
existence  of  small  stones.  Moreover  the 
instrument  is  a  catheter,  and  the  bladder 
may  be  examined  by  its  aid  at  different 
degrees  of  distension  without  removing 
the  instrument.] 

The  position  of  the  patient  in  sounding 
should  be  the  recumbent  one  ;  but  in  ob- 
scure cases  it  is  necessary  to  vary  this, 
and  even  to  explore  in  the  standing  pos- 
ture. The  rectum  should  be  empty,  and 
the  bladder   moderately   distended  with 


urine.   M.  Civiale  generally  injected  water 
previous  to  sounding. 

The  sound  should  be  introduced  care- 
fully and  slowly,  and  allowed  to  glide 
along  the  canal  by  its  own  weight ;  no 
force  whatever  is  required,  and  in  general 
no  pain  need  be  given.  Having  passed 
into  the  bladder,  the  point  of  the  instru- 
ment is  to  be  made  to  move  gently  from 
before  backward,  then  from  side  to  side, 
and  is  afterwards  rotated  slightly  on 
either  side,  assisted  at  the  same  time  by  a 
partial  withdrawal  and  reintroduction  of 
the  point  of  the  instrument.     The  opera- 
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tion  may  be  facilitated  in  obscure  cases 
by  the  introduction  of  the  finger  into  the 
rectum,  or  by  making  pressure  with  the 
hand  above  the  pubes.  In  consequence 
of  there  being  generally  some  fulness 
about  the  rectum,  the  stone  is  found  some- 
times lodged  on  the  right  side  ;  large  cal- 
culi are  generally  near  the  neck  of  the 
bladder,  small  and  medium-sized  calculi 
lie  at  the  base,  to  the  right  or  left  side. 

Sounding  not  only  enables  the  surgeon 
to  detect  the  presence  of  calculi,  but  it 
assists  him  in  ascertaining  their  size,  sit- 
uation, number,  and  sometimes  density. 
The  size  is  determined  by  first  traversing 
the  surface  of  the  stone  with  the  convex 
part  of  the  sound  from  side  to  side,  and 
then  carrying  the  point  from  before  back- 
ward. The  presence  of  more  than  one 
stone  may  be  sometimes  detected  by  care- 
ful exploration,  although  this  may  prove 
deceptive  where  a  stone  is  very  irregular. 
The  situation  of  a  stone  may  likewise  be 
made  out,  as  to  its  being  loose  and  free, 
or  fixed  and  encysted  ;  whether  it  be  on 
the  right  or  the  left  side,  at  the  base  or  in 
the  walls,  or  in  the  upper  part  of  the 
bladder. 

The  noise  emitted  on  the  striking  of  a 
stone  with  the  sound  has  led  to  opinions 
that  the  size  and  density  of  the  calculus 
may  be  thus  detected  ;  for  some  writers 
affirm  that  small  and  very  movable  calculi 
give  but  a  feeble  sound ;  smooth  and 
dense  calculi,  as  lithic  acid  and  oxalate  of 
lime,  have  a  clear,  ringing,  sonorous  cha- 
racter ;  the  light,  friable,  and  irregular 
ones,  as  the  phosphates,  emit  a  dull  and 
scarcely  appreciable  sound.  The  smooth 
surface  of  a  lithic-acid  stone,  and  the 
rough  irregular  exterior  of  the  oxalate  of 
lime,  may  in  most  instances  be  detected 
by  the  instrument. 

Difficulties  and  sources  of  fallacy  hi 
sounding  are  not  at  all  unfrequent.  Thus, 
a  stone  may  be  detected  at  one  time,  and 
not  at  another,  owing  either  to  its  small- 
ness  or  to  its  being  temporarily  caught  up 
in  the  folds  of  the  bladder  ;  in  fact,  small 
stones  easily  escape  detection,  and  readily 
recede  before  the  sound  when  the  bladder 
is  moderately  full  of  urine  ;  hence  in  such 
instances  the  change  from  the  recumbent 
to  the  erect  posture  may  allow  the  stone 
to  fall  on  the  sound  ;  or  ap;ain,  the  evacu- 
ation of  the  water  in  the  bladder  by 
means  of  a  catheter  may  cause  the  stone 
to  be  felt. 

Sir  A.  Cooper  (Lectures  on  Surgery,  vol.  i., 
p.  348)  says:  "I  have  myself  sounded  and 
not  detected  a  stone  at  one  time,  which  I  have 
afterwards  felt.  I  have  sounded  and  not  dis- 
covered a  stone  which  another  surgeon  has 
afterwards  perceived.  I  cut  a  patient  and 
extracted  thirty-seven  stones  from  his  blad- 
der, who  had  been  sounded  and  declared  not 
to  have  a  stone." 


S.  Cooper  (First  Lines  of  Surgery,  p.  688) 
remarks:  "In  sounding,  how  possible  it  is  to 
mistake  a  thickened  indurated  bladder  for  a 
stone  in  that  organ  may  well  be  conceived, 
when  it  is  considered  that  Cheselden,  with  all 
his  judgment  and  experience,  actually  cut  no 
less  than  three  patients,  none  cf  whom  had 
any  stone  in  the  bladder  at  the  time  of  the 
operation." 

The  principal  difficulties  and  sources  of 
fallacy  are,  however,  a  large  and  de- 
formed bladder— a  contracted  bladder, 
unable  to  contain  urine— a  sacculated  or 
encysted  bladder — an  irregular  hour-glass 
contraction  of  the  bladder— calcareous 
matter  adhering  to  the  walls  of  the  blad- 
der—an enlargement  and  roughening  of 
the  prostate  gland— calculi  in  the  prostate 
and  urethra,  and  tumors  at  the  neck  of 
the  bladder.  Again,  the  calculus  may  be 
coated  with  blood  or  mucus.  Some  of 
these  difficulties  may  be  overcome  by  va- 
rying the  position  of  the  patient,  by  the 
use  of  sounds  of  different  sizes  and  curves, 
and  by  moderately  distending  the  bladder 
with  two  or  three  ounces  of  tepid  water. 
The  presence  of  a  stricture  in  the  urethra 
may  offer  difficulties,  which  must  be  over- 
come in  the  ordinary  manner  by  dilatation. 

[In  cases  of  doubt,  the  large  catheter 
and  washing-bottle,  as  described  in  the 
section  on  rapid  lithotrity,  may  be  used 
as  an  extra  means  of  sounding  to  detect 
the  presence  of  a  movable  calculus.] 

Sounding  may  produce  cystitis  and 
peritonitis  ;  hence  caution  and  gentleness 
are  necessary  in  its  use. 

In  some  instances  exploration  with  a 
lithotrite  has  cleared  up  a  difficulty  ;  but 
care  must  be  taken  not  to  mistake  the 
opening  and  closing  of  the  blades  for  the 
sensation  of  a  stone.  When  using  the 
lithotrite  and  engaging  the  stone,  we  can 
take  a  very  fair  measurement  of  the  axis 
and  the  size  of  a  stone,  a  point  which  will 
be  referred  to  in  the  essay  on  Lithotrity. 

Sir  Henry  Thompson  has  suggested  and 
employed  a  modification  of  the  lithotrite,1 
which  may  act  as  a  sound,  catheter,  and 
measurer. 

Exploration  of  the  base  of  the  bladder 
by  the  introduction  of  the  finger  into  the 
rectum  may  lift  the  calculus  out  of  the 
hollow,  so  that  the  sound  may  easily 
strike  it ;  and,  in  fact,  in  children  and  in 
some  adults  the  stone  may  be  felt  through 
the  rectum.  This  examination  likewise 
enables  us  to  detect  the  presence  of  polypi, 

1  Weiss's  catheter-scoop  with  stopcock. 
See  Thompson,  On  Pract.  Lithot.,  p.  219. 
This  instrument  in  its  original  form  was  con- 
structed for  injecting  and  removing  the  debris 
of  calculi  from  the  bladder ;  by  the  addition 
of  the  stopcock,  it  is  also  useful  for  measur- 
ing the  size  of  the  stone  and  for  sounding. 
See  the  essay  on  Lithotrity. 
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tumors,  scybala  in  the  rectum,  and  such 
other  complaints  as  may  give  rise  to  the 
symptoms  of  stone. 

In  the  female,  vaginal  examination  is 
most  important,  and  on  making  pressure 
above  the  pubes  at  the  same  time,  the 
stone  may  in  most  instances  be  felt.  Ute- 
rine disease,  a  source  of  fallacy  as  simu- 
lating stone,  may  thus  be  ascertained. 

The  employment  of  the  stethoscope 
in  the  pubic,  sacral,  and  perineal  regions 
is  not  attended  with  much  satisfactory 
result.  Succussion  likewise  is  of  little 
service  ;  and  where  there  are  man}7  stones 
the  patients  in  their  movements  readily 
perform  the  operation  themselves,  and 
acquaint  their  surgeon  of  the  matter. 

The  prognosis  of  this  complaint  must 
always  be  of  a  serious  character ;  there 
are  no  means  whereby  we  can  arrest  the 
disease,  unless  by  removal,  through  ope- 
rative, measures,  of  the  offending  foreign 
body ;  otherwise  death  is  the  sure  con- 
sequence at  a  more  or  less  remote  pe- 
riod. Spontaneous  expulsion  of  the  stone 
through  the  urethra  now  and  then  takes 
place,  when  small,  and  in  some  rare  in- 
stances nature  has  effected  a  cure  by 
causing  the  stone  to  be  extruded  by 
ulceration  through  the  rectum,  vagina, 
or  perineum.  These,  however,  are  but 
exceptional  cases.  The  surgeon  also  has 
to  bear  in  mind  that,  although  a  stone 
has  been  successfully  removed,  yet  in 
isolated  cases  a  second  or  even  a  third 
stone  may  become  developed. 

The  progress  and  termination  of  the 
disease  in  patients  affected  with  calculi  in 
the  bladder  are  exceedingly  distressing 
and  productive  of  much  anxiety.  These, 
of  course,  will  vary  according  to  the  con- 
dition of  the  calculus,  the  constitution  of 
the  patient,  and  the  age  and  temperament 
of  the  individual.  In  some  rare  instances 
there  are  no  symptoms  whatever,  so  that 
it  is  only  after  the  post-mortem  examina- 
tion that  the  existence  of  a  stone  has  been 
ascertained.  In  others,  again,  the  symp- 
toms may  be  sufficiently  well  marked  yet 
not  severe,  and  may  be  prolonged  over  a 
number  of  years  without  exciting  any 
great  distress  or  anxiety.  But  in  ordi- 
nary cases  there  is  always  an  increase  of 
the  symptoms,  more  or  less  slow,  but 
constant,  leading  to  great  anxiety  and 
inconvenience  ;  the  patient  becomes  thin 
and  worn  out,  the  health  impaired,  the 
stomach  deranged,  and  the  secretions 
vitiated.  The  skin  becomes  dry  and  the 
extremities  cold  ;  the  micturition  frequent 
and  distressing ;  and  soon  atony  and  atro- 
phy of  the  bladder  takes  place,  so  that 
there  is  inability  to  void  the  urine  except 
in  the  reclining  posture :  the  urine,  in 
consequence,  becomes  in  part  retained 
and  undergoes  decomposition,  assuming 
an  ammoniacal  and  offensive  character. 


Much  suffering  now  ensues  ;  exhaustion, 
loss  of  sleep,  disturbance  of  digestion, 
and  low  fever  set  in  •,  next,  colliquative 
diarrhoea,  and  speedy  death. 

Such  are  the  ordinary  results ;  but 
other  changes  may  take  place  and  modify 
the  progress  of  the  case  ;  thus,  acute  cys- 
titis may  attack  the  patient,  as  evinced 
by  the  intensity  of  the  pain,  frequent  mic- 
turition, and  muco-purulent  condition  of 
the  urine  ;  ulceration  of  the  mucous  mem- 
brane of  the  bladder  may  ensue  ;  acute  or 
chronic  inflammation  of  the  kidney,  or 
even  acute  suppuration  of  the  kidney, 
may  set  in,  and  carry  the  patient  suddenly 
off  by  uraemia  or  pyaemia. 

There  may  be  also  hyperemia,  hyper- 
trophy of  the  coats  of  the  bladder,  irri- 
table bladder,  catarrh  of  the  bladder,  dys- 
uria,  hematuria,  ulceration  and  slough- 
ing, with  perforation  allowing  the  escape 
of  the  calculus  into  the  peritoneum,  rec- 
tum, vagina,  or  perineum  ;  or  pelvic  cel- 
lulitis may  be  induced,  followed  by  dif- 
fused suppuration. 

Calculi  may  become  encysted  either  by 
means  of  the  formation  of  a  hernial  pro- 
trusion of  the  mucous  membrane  through 
the  muscular  coats  of  the  bladder,  or  by 
the  presence  of  a  parietal  abscess  of  the 
bladder  opening  internally  and  receiving 
the  stone  in  its  sac.  Sometimes  a  large 
and  heavy  stone  becomes  lodged  behind 
the  neck  of  the  bladder,  and  here  forming 
a  diverticulum  or  bed  for  itself,  becomes 
more  or  less  fixed. 

The  post-mortem  appearances  of  those 
who  have  died  with  a  calculus  in  the  blad- 
der will  of  course  vary,  according  to  the 
mode  of  death  and  the  complications 
which  have  previously  existed.  Ordi- 
narily they  will  consist  of  chronic  cystitis 
and  chronic  inflammation  of  the  ureters 
and  pelvis  of  the  kidney,  with  slow 
changes  in  the  glandular  structure  of  the 
or^an. 

The  treatment  will  consist  in  palliating 
and  relieving  the  immediate  distress,  and 
then  resorting  to  such  means  as  may  pro- 
duce a  permanent  cure.  "When  a  stone 
has  arrived  in  the  bladder  we  should  ac- 
quaint the  patient  with  the  fact. 

The  palliative  measures  will  comprise 
puch  treatment  as  may  improve  the  gen- 
eral health  and  the  secretions  and  excre- 
tions, as  well  as  relieve  any  complications 
which  may  exist,  such  as  catarrh,  cystitis, 
ischuria,  enuresis,  nephritis,  prostatitis, 
etc.,  by  the  methods  usually  adopted  in 
such  diseases.  Great  attention  must  be 
paid  to  the  diathesis  of  the  patient  suffering 
from  calculus,  as  evinced  by  the  nature  of 
the  sediment  passed,  whether  it  be  lithic 
acid,  phosphatic,  or  oxalate,  and  this  must 
be  treated  as  laid  down  in  the  early  part  of 
this  essay — by  careful  attention  to  diet 
and  resjimen,  due  regard  to  the  action  of 
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the  skin  and  bowels,  find  the  use  of  seda- 
tives and  anodynes  to  relieve  pain  ;  not 
forgetting  to  correct  the  nature  of  the 
morbid  urine  by  appropriate  medicines, 
such  as  mucilaginous  drinks,  diluents, 
etc.  Oftentimes  the  paroxysms  of  pain 
are  relieved  by  the  recumbent  position, 
with  the  thighs  and  buttocks  raised,  and 
the  body  bent  forwards  to  relax  the  ab- 
dominal muscles.  A  decoction  of  the 
triticum  repens  is  highly  recommended 
by  Sir  H.  Thompson  as  giving  great 
relief. 

The  curative  means  will  comprise  the 
removal  of  the  stone  from  the  bladder  ; 
and  three  methods  have  been  advised  and 
adopted  :  first,  the  attempted  dissolution 
of  the  stone  by  chemical  and  other  agents, 
such  as  the  far-famed  "  lithontriptics," 
and  the  solution  by  electrolysis  ;  secondly, 
the  removal  of  the  stone  by  mechanical 
means  without  a  cutting  operation,  such 
as  dilatation  of  the  urethra,  and  litho- 
trity ;  and  thirdly,  the  extraction  of  the 
calculus  by  operative  measures,  commonly 
known  by  the  term  lithotomy. 

The  cure  by  lithontriptics  has  engaged 
the  attention  of  surgeons,  physicians, 
physiologists,  and  chemists,  and  has  been 
had  recourse  to  by  quacks  and  empirics 
of  all  descriptions.  Dr.  Prout  has  fully 
pointed  out  the  importance  of  the  admin- 
istration of  increased  quantities  of  fluid 
in  certain  calculous  and  other  affections, 
showing  that  many  comparative^  insolu- 
ble substances  are  slowly  dissolved  away 
by  the  frequent  renewals  of  the  fluid  in 
contact  with  them. 

Lithontriptics  have  been  employed  in- 
ternally, through  the  general  system,  by 
the  administration  of  certain  medicines 
and  waters,  as  well  as  locally  by  the  in- 
jection of  solvents  into  the  bladder  and 
the  use  of  electricity. 

The  constitutional  remedies  genei-ally 
made  use  of  consist  in  the  prolonged  use 
of  alkalies,  but  often  to  the  detriment  of 
the  general  health  ;  these  are  inadmissible 
in  oxalate-of-lime  calculi,  as  the  latter 
resist  their  influence  ;  so  also  in  phos- 
phatic  calculi  they  are  prejudicial,  inas- 
much as  acids  are  of  more  beneficial  effect 
in  arresting  the  growth  of  such  stones  ; 
but  in  the  lithic  acid  variety  much  relief 
has  accrued,  and  in  some  instances  the 
growth  of  the  calculus  has  been  decidedly 
cut  short  by  the  use  of  such  alkalies.  The 
alkaline  waters  are  supposed  by  some  to 
act  not  merely  by  a  process  of  solution, 
but  by  causing  a  kind  of  disintegration  of 
the  component  parts  of  a  calculus.  Liquor 
potassre  and  the  carbonates  and  bicarbon- 
ates  of  soda  and  potash  are  the  usual 
medicines  employed.  The  Vichy  waters 
have  become  renowned  as  a  favorite  and 
useful  remedy  in  calculous  disorders  ;  and 
in  some  instances  persons  having  unde- 


niable stone,  as  ascertained  by  Bounding, 
have  had  their  symptoms  relieved,  and 
even  removed,  whilst  partaking  of  tin. 
waters.  The  Academic;  des  Science 
reporting  upon  the  use  of  alkali- 
cases  of  calculi,  thus  sums  up  this  subject : 
"Although  we  admit  that  alkaline  bicar- 
bonates  are  not  without  influence  on  cal- 
culi, yet  these  present  sufficiently  great 
ditliculties  in  their  mode  of  application  to 
cause  them  to  be  regarded  with  caution." 

Some  prefer  the  use  of  the  borate  of 
soda,  as  being  more  energetic  ;  and  again, 
others  have  suggested  the  use  of  gastric 
juice,  malic  acid,  and  the  nitro-saccharate 
of  lead  as  having  dissolvent  powers.  Tin 
celebrated  nostrum  of  Mrs.  Stevens  was 
made  of  calcined  eggshells  and  soap. 

HoAvever,  up  to  the  present  time  no 
satisfactory  remedy  has  been  discovered. 
The  local  use  of  lithontriptics,  viz.,  the 
injection  of  solvents  into  the  bladder,  has 
also  been  sedulously  tried,  and  many  ex- 
periments have  been  performed  on  calculi 
to  ascertain  their  solvents,  which  have 
then  been  employed  by  means  of  injection 
into  the  bladder  through  a  catheter.  Un- 
fortunately the  solution,  if  strong  enough 
to  be  of  any  use,  endangers  the  coats  of 
the  bladder,  and  when  diluted  its  action 
is  uncertain  in  the  extreme.  Diluted 
alkaline  solutions  are  recommended  for 
uric  acid  calculi ;  diluted  acids,  such  as 
the  hydrochloric  acid,  for  phosphatic  ;' 
and  dilute  nitric  acid  for  oxalate  of  lime. 
Salts  of  lead,  carbonate  of  lithia,  nitro- 
saccharate  of  lead  have  been  suggested  ; 
the  latter  as  being  less  injurious  to  the 
bladder.  The  free  use  of  water,  by  in- 
troducing it  through  a  double  catheter 
and  keeping  up  a  continued  stream  for 
half  an  hour  every  two  or  three  days,  has 
been  employed :  Dr.  Willis  has  recom- 
mended that  the  fluid  should  be  placed  in 
a  reservoir  at  a  sufficient  height  above 
the  patient,  and  connected  with  the  ca- 
theter by  a  tube  provided  with  a  stopcock, 
by  which  means  the  flow  of  the  solvent 
may  be  carefully  regulated. 

M.  Pelouze, '  in  the  14th  vol.  of  the 
Comptes  Eendus  of  the  Academie  des 
Sciences,  thus  sums  up  the  conclusions 
that  have  been  arrived  at :  1st,  the  effects 


1  Sir  B  Brodie  has  shown  that  phosphatic 
calculi  might  be  greatly  reduced  in  size,  or 
entirely  dissolved,  by  injecting  a  weak  solu- 
tion of  nitric  acid,  two  to  two  and  a  half 
minims  of  strong  acid  to  the  ounce  of  distilled 
water. 

Dr.  Hoskins  employed  a  weak  solution  of 
acetate  of  lead  (gr.  j  ad  §i)  with  a  mere 
trace  of  free  acid.  With  a  phosphatic  stone 
double  decomposition  occurs  ;  phosphate  of 
lead,  in  the  form  of  a  fine  granular  precipi- 
tate, and  an  acetate  of  lime  and  magnesia  are 
formed. 
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of  different  agents  upon  urinary  calculi  pro- 
ceed very  slowly,  and  are  chiefly  evinced 
upon  the  animal  matter  which  enters 
into  their  composition ;  2dly,  drinks  and 
haths  never  effect  a  cure  ;  3dly,  the  results 
of  injection  are  problematical,  and  the 
danger  of  inflammation  is  not  counter- 
balanced, as  in  lithotrity,  by  a  rapid  de- 
struction of  the  calculus  ;  4thly,  although 
the  combination  of  lithotrity  with  injec- 
tions increases  the  probability  of  success, 
yet  it  is  most  desirable  to  proceed  with 
lithotrity. 

The  dissolution  of  calculi  by  electricity 
(electrolysis)  has  had  its  advocates.  Sir 
W.  B.  O'Shaughnessy  has  recommended 
the  transmission  of  an  electric  current  by 
means  of  a  properly  constructed  instru- 
ment ;  but  it  is  difficult  in  its  application, 
and  is  attended  with  risks  to  the  bladder. 
The  latest  and  most  successful  efforts  are 
those  of  Dr.  Bence  Jones,  who  employed 
a  solution  of  nitrate  of  potash,  and  de- 
composed this  by  the  aid  of  a  powerful 
galvanic  battery.  The  nitric  acid  set 
free  at  the  positive  electrode  would  de- 
compose the  uric  acid  exposed  to  its  in- 
fluence, and  the  potassa  evolved  at  the 
negative  electrode  would  dissolve  it ;  so 
that  a  uric  acid  calculus  placed  between 
them  would  be  disintegrated  at  both 
points.  The  battery  employed  was  from 
five  to  twenty  pairs  of  Grove's  plates. 
From  two  to  nine  grains  of  uric  acid 
calculus  were  dissolved  per  hour  at  the 
temperature  of  the  body  ;  of  oxalate  of 
lime,  half  a  grain  to  two  grains  per  hour 
only  were  dissolved — the  action  was  four 
times  as  slow  as  upon  uric  acid  calculi ; 
of  oxalate  of  lime  and  uric  acid  in  alter- 
nating layers,  four  and  a  half  to  five 
grains  were  dissolved  per  hour  ;  of  phos- 
phatic  calculi,  upwards  of  twenty-five 
grains  were  dissolved  per  hour.  Dr. 
L.  Melicher  (Oester.  Med.  Jahrbuch,  1848, 
vol.  i.,  p.  154)  tried  to  dissolve  a  calculus 
by  the  aid  of  electricity  ;  it  is  stated  that 
two  experiments  on  the  living  body  were 
successful. 

Gruithuisen,  in  1823,  suggested  the  dis- 
solution of  stone  by  means  of  the  galvanic 
pile,  but  no  experiment  has  been  made 
on  man. 

[Modern  progress  in  the  removal  of  vesi- 
cal calculi  has  not  been  in  the  direction  of 
lithontriptics,  or  of  solvent  injections — and 
electrolysis  has  few  advocates  in  any  of 
its  forms. 

Lithontriptics  have  proved  more  and 
more  unreliable,  as  exact  observation  has 
been  brought  to  bear  upon  an  unbiased 
study  of  their  results. 

Injections,  and  the  application  of  elec- 
tricity, are  so  slow  in  their  action  and 
necessitate  such  an  amount  of  instrumen- 
tation of  the  bladder  and  urethra  for  so 
long  a  period  of  time,  in  order  to  be  of 


any  material  service,  that  the  risk  to  the 
patient  in  their  employment  is  greater 
than  that  attaching  to  improved  modern 
lithotrity. 

Practically,  therefore,  when  a  stone 
exists  in  the  bladder  too  large  to  be  ex- 
pelled through  the  natural  channel  by  aid 
of  dilatation  of  the  latter,  and  the  use  of 
diluent  diuretics  and  mineral  waters,  one 
of  three  courses  must  be  elected  by  the 
surgeon. 

(1.)  Modern  improved  lithotrity. 

(2.)  Lithotomy. 

(3.)  Non-interference,  soothing  the 
symptoms  by  palliative  treat- 
ment—when serious  organic  dis- 
ease or  the  size  of  the  stone  in 
an  aged  person  contraindicates 
any  serious  operation.] 

The  removal  of  a  calculus  by  mechani- 
cal means  without  the  use  of  the  knife  is 
confined  to  a  certain  class  of  cases.  In 
the  early  stage,  when  the  calculus  is 
small,  we  may  assist  nature  in  its  expul- 
sion from  the  bladder  by  administering 
alkaline  purges,  by  dilating  the  urethra 
with  a  large  bougie,  and  giving  diuretics  ; 
the  bladder  should  be  allowed  to  retain  as 
much  urine  as  possible,  and  then  a  free 
and  copious  evacuation  may  carry  the 
stone  along  with  it.  Should  the  calculus 
become  lodged  in  the  urethra,  it  may  be 
extracted  by  means  of  forceps,  such  as 
described  and  used  by  Hunter,  Civiale, 
Sir  A.  Cooper,  and  others. 

In  females  this  plan  is  very  practicable, 
and  we  shall  refer  further  on  to  it. 

The  removal  of  calculi  by  lithotrity,  to- 
gether with  the  arguments  in  favor  of  this 
proceeding,  will  be  the  subject  of  special 
consideration  in  the  next  essay. 

We  now  come  to  the  extraction  of  a 
calculus  by  means  of  an  artificial  external 
opening,  a  necessary  operation  when 
lithotrity  is  deemed  unadvisable.  This 
operation  is  termed  lithotomy.  There  are 
three  situations  in  which  it  may  be  per- 
formed, viz.,  in  the  perineum,  in  the 
hypogastric  or  supra-pubic  region,  and 
through  the  rectum  ;  each  of  which  will 
have  to  be  considered. 

1.  Perineal  lithotomy. — There  are  sev- 
eral methods  by  which  we  may  remove  a 
stone  from  the  bladder  through  the  per- 
ineum ;  but  we  shall  at  present  only  refer 
to  the  ordinary  lateral  operation,  leaving 
the  other  modes  to  be  described  as  at- 
tempted improvements  thereon.  The 
necessary  requirements  for  the  operation 
consist  in  having  a  firm,  solid  table  of 
sufficient  height  to  bring  the  perineum  in 
a  line  with  the  operator's  face,  he  being 
seated  upon  a  stool  sufficiently  low  to  suit 
the  height  of  the  table  ;  the  table  should 
be  narrow,  so  as  to  enable  the  assistants 
to  have  more  complete  command  of  the 
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patient.  Two  rollers  or  bandages  should 
be  at  hand  for  securing  the  proper  position 
of  the  extremities.     [Fig.  405  represents 

Fig.  465. 


Position  of  patient,  and  line  of   incision    in  lateral 
lithotomy.      (Erichsen.) 

the  patient  in  the  lithotomy  position,  tied 
with  bandages,  the  hands  and  feet  being 
bound  together.     The  position  of  the  ex- 


ternal incision  in  lateral  lithotomy  is  also 
represented,  and  the  hand  of  the  chi<  I 
assistant  grasping  the  staff  in  position. 

The  old  fashioned  bandage  may  be  verv 
favorably  replaced  by  Pritchard's  anklets 
and  wristlets  (fig.  466),  made  of  stron<> 
leather  and  properly  padded.] 

The  instruments  employed  arc  the  fol- 
lowing :  a  stall',  which  is  to  act  as  a  guide 
or  conductor  for  the  knife  to  enter  the 
bladder ;  it  varies  in  length  and  size, 
according  to  the  age  of  the  patient,  and 
consists  of  a  grooved  steel  sound,  curved 
like  the  ordinary  catheter,  the  groove 
being  deeply  made  betwixt  the  lateral  and 
convex  aspects,  and  terminating  within  a 
quarter  of  an  inch  of  the  extremity,  so  as 
to  prevent  any  further  onward  movement 
of  the  knife.  [Fig.  467  represents  an  ex- 
cellent model  for  a  staff.  The  curve  is 
longer  than  that  of  an  ordinary  sound 
and  has  a  backward  projection  recalling 
the  Benique  curve.  This  extra  curve 
makes  the  instrument  when  in  place 
bulge  out  more  in  the  perineum,  and 
indicates  the  position  of  the  urethra  very 
clearly— especially  in  fat  persons.  The 
cross-markings  on  the  handle  make  it 
easier  for  the  assistant  to  hold  the  staff 
immovably  in  position. 


Fig.  4US. 


Pritchard's  anklets  and  wristlets. 


Fig.  468  represents  the  modified  rec- 
tangular staff  which  is  preferred  by  a  few 
operators.]  The  staff  has  been  modified 
in  shape,  with  the  hope  of  facilitating  the 
operation;  thus  Aston  Key  suggested 
and  used  a  straight  staff,  which  has  been 
and  is  still  employed  by  all  the  surgeons  of 
Guy's  Hospital ;  it  is  nothing  more  than 
a  very  long  director,  slightly  bent  at  its 
extremity,  having  the  groove  placed  in 
the  median  line.  The  knife  also  varies  in 
shape  and  size,  according  to  the  operator's 
fancy  ;  some  use  a  common  scalpel  for  the 
first  part  of  the  operation,  and  then  it  is 
exchanged  for  a  button-pointed  bistoury, 
to  complete  the  section.  Liston  per- 
vol.  II.— 54 


formed  the  whole  operation  with  a  com- 
mon sharp-pointed,  scalpel-shaped  bis- 
toury ;  and  Key  did  the  same,  but  his 
knife  was  slightly  convex  on  the  back 
near  the  point ;  it  was  longer  in  the  blade 
than  an  ordinary  scalpel,  but  about  the 
same  breadth.  The  knife  used  for  chil- 
dren is  to  be  of  smaller  and  narrower 
dimensions,  but  not  to  any  great  extent. 
A  probe-pointed  bistoury  is  likewise 
necessary,  should  any  subsequent  enlarge- 
ment of  the  section  be  requisite.  [Xoth- 
ing  in  the  way  of  a  probe-pointed  bistoury 
is  better  than  the  American  modifica- 
tion of  Blizard's  knife  (fig.  469).  This 
knife    practically    replaces    the     cutting 
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gorget ;  and  the  blunt  gorget,  although 
found  among  the  lithotomy  instruments 
of  all  older  operators,  is  very  seldom  em- 


ployed, and  maybe  discarded— its  func- 
tion was  mainly  that  of  a  speculum  in 
cases  of  very  deep  perineum  in  fat  persons, 


Fig.  467. 


Reetaneular  staff. 


and  somewhat  of  a  director  when  the 
prostate  was  very  large  and  deeply  seated. 
Pig.  470  represents  the  blunt  gorget.] 


Again,  some  experienced  lithotomists, 
and  especially  those  of  early  days,  prefer 
completing  the  operation  with  an  instru- 


[Fig.  469. 


Blizard's  probe-pointed  knife.     (American  pattern.)] 
[Fig.  470. 


Lithotomy  forceps.] 

this   is  a  broad 


rnent  called  a  gorget  ; 
wedge-shaped  instrument,  either  blunted 
at  the  point  and  sides,  or  sharp  and  cutting  ; 
although  in  occasional  use,  it  is  seldom 
had  recourse  to  nowadays— excepting,  it 
may  be,  the  blunt  one,  m  cases  of  very 
deep  perineum  and  of  enlarged  prostate— 
the  surgeon  preferring  to  make  his  requi- 
site incisions  to  certain,  instead  of  uncer- 


tain measurements.  The  forceps  are  of 
different  sizes  and  shapes,  to  suit  every 
variety  of  difficulty  ;  ordinarily  they  are 
straight,  and  the  blades  so  constructed  as 
to  allow  of  an  oval  space  between  them 
when  closed,  in  order  that  the  calculus, 
when  seized,  may  not  be  crushed  in  the 
efforts  at  extraction  ;  some  are  curved,  so 
as  to  seize  the  stone  should  it  be  engaged 
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in  the  upper  part  of  the  bladder,  or  fallen 
into  a  pouch  behind  an  enlarged  prostate, 
or  encysted  elsewhere. 

[Figures  471  and  472  represent  the  two 
types  of  forceps.  It  is  desirable  to  have 
two  sizes  of  the  straight  variety  ;  one  large 
forceps  of  the  curved  pattern  is  enough, 
since  this  forceps  is  designed  chieily  for 
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old men— to  lift  a  stone  out  of  the 
fond,  behind  the  prostate. 

The  crossing  of  the  handles  gives  Hiis 
variety  of  forceps  a  much  greater  grasp- 
ing power  with  less  stretching  of  the 
wound  than  can  be  accomplished  by 
other  means. 

Fig.  473  represents  one  of  the  most 


Fig.  472. 


Curved  lithotomy  forceps. 
Fig.  473. 

Z-l---^~:-,~.."t  o-'q'-.. 
Scoop  for  extraction  of  stone. 


useful  scoops ;  it  also  acts  as  a  conductor 
for  the  forceps  in  case  of  deep  perineum.] 
In  children,  a  pair  of  common  dressing 
forceps,  somewhat  lengthened  in  the  han- 
dle, will  answer  all  purposes.  A  scoop  is 
likewise  necessary,  and  proves  at  times 
an  invaluable  instrument ;  it  is  chiefly 
employed  in  levering  out  fragments  when 
a  stone,  from  its  friability,  has  crumbled 
to  pieces  ;  but  it  is  also  of  great  assistance 
when  the  stone  is  small  and  eludes  the 
forceps,  and  on  its  introduction,  together 
with  the  aid  of  the  finger,  the  stone  may 


be  readily  drawn  out  by  a  kind  of  leverage 
of  the  scoop  and  finger  in  opposite  direc- 
tions. In  Russia  a  kind  of  spoon  is  used 
in  almost  all  cases,  and  with  great  success 
and  ease.  A  syringe  and  tube  should 
likewise  be  within  reach,  in  case  it  is 
necessary  to  wash  out  the  bladder.  A 
female  staff  and  sound  is  sometimes 
needed  ;  and  a  strong  lithotrite  or  crush- 
ing forceps,  for  facilitating  the  extraction 
of  a  large  stone. 

[Gouley's  lithoclast  (fig.  474)  is  a  con- 
venient   instrument,  when  the  stone  is 


Fie.  474. 


Gouley's  double-lever  lithoclast. 
Fie.  475. 


Dolbeau's  lithoclast. 


large  and  soft,  and  Dolbeau's  lithoclast 
(fig.  475)  or  Maisonneuve's  stone  crusher 
when  it  is  large  and  hard  (fig.  476). 
Other  useful  instruments  to  have  on  hand 


a  bleeding  point  in  the  wound,  too  deep 
to  tie,  the  end  of  the  forceps  being  un- 
screwed from  the  handle  and  left  in  situ 
(fig.    477) — the  debris   tube  with  obtura- 


are  Gross's  artery  compressor— in  case  of '  tor  to  wash  out  dust  when  the  stone  is 
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broken  during  extraction  (fig.  478),  or  the  I  around  a  catheter  to  arrest  hemorrhage  or 
debris  syringe  (fig.  479),  and  a  Guyon's  the  old-fashioned  shirted  canula(fiff.&481), 
tampon  (fig.  480;,  a  rubber  bag  to  inflate  |  which  may  be  extemporized  by  a  catheter 


Fig.  476. 


Fig.  477. 


Gross's  artery  compressor. 


Fig.  478 


Debris-tube  and  obturator. 


Fig.  479. 


Maisonneuve's  stone 
crusher. 


Van  Buren's  debris-syringe. 


and  a  piece  of  muslin  (as  in  the  figure), 
the  muslin  being  stuffed  with  sponge  or 
lint  after  the  instrument  has  been  inserted 
into  the  wound.  1 


In  all  cases  having  to  undergo  lithotomy, 
certain  preliminary  precautions  have  to 
be  attended  to,  which  may  materially  in- 
fluence   a    successful    issue.      Key  paid 


Fig.  480. 


Guyon's  tampon. 


great  attention  to  this  point,  but  Liston 
was  not  an  advocate  of  too  much  prepara- 
tion. The.  secretions  and  excretions,  if  at 
fault,  should  be  corrected  by  appropriate 
remedies,  and  the  nervous  system  quieted 
by     anodynes ;     the    urine,      especially, 


should  be  rendered  as  healthy  as  possible, 
by  acids  or  alkalies,  as  suits  the  individual 
case  ;  sometimes,  however,  the  suffering 
is  so  intense  that  immediate  operation  is 
indispensable.  It  is  highly  necessary  to 
have  an  empty  rectum ;  hence  it  is  usual 
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Fig.  481. 


Shirted  canula. 


to  prescribe  a  mild  purgative  powder 
overnight,  to  be  followed  in  the  morning 
by  an  enema  of  castor-oil,  taking  care  that 
a  free  evacuation  takes  place  before  ope- 
rating. Some,  as  Coulson,  prefer  giving 
two  enemata,  the  one  to  be  administered 
three  hours  previous  to  the  operation, 
and  to  consist  of  gruel,  olive-oil,  and 
salt ;  the  second  to"  be  employed  about 
one  hour  before  the  time,  and  to  be  com- 
posed of  gruel,  with  the  addition  of  twenty 
drops  of  tincture  of  opium.  The  perineum 
should  be  shaved  if  necessary. 

The  patient  is  placed  upon  the  table, 
and  chloroform  [or  ether]  administered ; 
notwithstanding  its  depreciation  by  some 
lithotomists,  it  materially  facilitates  the 
operation,  and  its  effects  have  not  been 
found  in  any  way  to  interfere  with  a  suc- 
cessful result. 

Four  assistants  are  required  besides  the 
administrator  of  chloroform,  viz.,  one  for 
each  side,  so  as  to  hold  the  patient  in 
position,  a  third  to  take  charge  of  the 
staff,  and  a  fourth  to  assist  the  operator, 
in  handing  the  instruments,  etc.  When 
under  the  Influence  of  chloroform,  the  pa- 
tient is  placed  and  fixed  in  the  proper 
position  so  as  to  expose  the  perineum  to 
its  fullest  extent,  and  in  an  entirely  per- 
pendicular direction.  This  is  done  by 
flexing  the  knee  and  hip-joints  to  such  a 
degree  that  the  patient's  hands  may  be 
made  to  grasp  the  feet,  when  they  are  to 
be  firmly  secured  by  a  well-adapted 
figure-of-8  bandage  over  hand,  foot,  and 
ankle ;  the  knees  are  now  widely  sepa- 
rated, and  each  held  by  an  assistant, 
encircling  it  with  his  proximate  forearm 
and  hand,  and  embracing  and  drawing 
the  foot  outwards  with  the  other  hand, 
and  thus  steadily  maintaining  the  proper 
position  until  the  completion  of  the  opera- 
tion. The  shoulders  and  chest  have  to 
be  raised  to  the  requisite  extent,  and  the 
patient  then  to  be  slided  along  to  the 
edge  of  the  table.  Some  use  a  neck  liga- 
ture, which  passes  under  both  knees  and 
around  the  neck,  but  it  is  at  present  gene- 
rally dispensed  with.  Some  surgeons  do 
not  tie  up  their  patients,  but  use  a  kind  of 
table  with  upright  props  on  either  side  of 
the  lower  end,  which  are  connected  by  a 


transverse  bar :  over  this  the  patient's 
legs  are  placed,  and  there  maintained  in 
position.  This  table  is  so  made  as  to  suit 
all  cases.  Lately,  padded  leather  brace- 
lets, fixed  by  hooks  to  firm  leather  anklets, 
have  been  recommended  and  used.  Chil- 
dren need  not  be  tied  up. 

The  patient  being  now  in  an  accurate 
position,  the  surgeon  introduces  the  staff 
into  the  bladder  :  this  is  to  be  done  in  the 
same  way  as  an  ordinary  catheter,  what- 
ever shape  the  instrument  maybe.  Some 
introduce  it  before  the  patient  is  tied 
up,  as  being  more  easy  ;  but  this  plan  has 
the  drawback  of  causing  the  escape  of 
urine  during  the  subsequent  process. 
Again,  the  orifice  of  the  urethra  may  be 
narrow,  which  is  to  be  rectified  by  en- 
largement with  a  bistoury.  The  staff 
should  always  be  of  as  large  a  size 
as  the  urethra  will  permit,  but  not  of 
too  great  a  size,  as  it  may  tear  the  ure- 
thra. It  should  always  be  made  to  strike 
the  stone,  and  left  in  contact  with  it. 
When  stricture  exists  with  stone,  the  for- 
mer should  be  rigorously  attended  to  be- 
fore proceeding  to  operate.  Care  must  be 
taken  not  to  mistake  the  promontory  of 
the  sacrum  for  a  stone  in  sounding.  We 
shall  now  give  an  account  of  the  ordinary 
lateral  operation  with  the  curved  staff. 

A  curved  staff,  of  sufficient  calibre  and 
grooved  deeply  between  the  lateral  and 
convex  surfaces,  is  introduced  into  the 
bladder,  and  the  end  made  to  rest  upon 
the  stone;  this  is  intrusted  to  an  assistant 
to  maintain  in  situ  as  delivered  to  him  by 
the  surgeon  from  first  to  last,  with  in- 
structions not  to  depress  the  handle  as 
the  knife  enters  the  bladder.  Some  sur- 
geons prefer  making  the  convexity  of 
the  staff  to  bulge  in  the  perineum,  so  as 
to  be  more  readily  felt ;  others,  as  Liston, 
require  it  to  be  hooked  against  the  sym- 
physis, as  a  more  steady  security.  The 
surgeon's  left  hand  is  thus  left  at  liberty 
throughout  the  whole  operation  to  guide 
the  knife,  guard  important  parts,  etc.  etc. 

The  operator  proceeds  with  the  first 
step  of  the  operation,  viz.,  to  lay  bare  the 
groove  of  the  staff  by  an  oblique  perineal 
incision  ;  and  this  of  course  requires  care- 
ful previous  anatomical  knowledge  of  the 
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neighboring  parts,  and  the  course  the 
knife  ought  to  take  to  escape  important 
structures,  such  as  the  bulb  and  its  artery 
above,  the  rectum  in  the  median  line,  and 
the  internal  pudic  vessels  to  the  outside. 
There  is  the  raphe  in  the  median  line, 
succeeded  by  the  anal  aperture,  and  on 
either  side  the  ramus  and  tuberosity  of 
the  ischium,  leaving  an  intermediate  tri- 
angular space  almost  free  from  danger. 
The  point  of  commencement  is  a  little  to 
the  left  of  the  median  line,  at  a  variable 
distance  in  front  of  the  anus,  and  the  in- 
cision is  to  be  carried  obliquely  down- 
wards and  outwards,  midway  between 
the  anus  and  tuber  ischii,  to  the  extent 
of  3  to  3^  inches.  Some  discrepancy  ex- 
ists as  to  the  exact  spot  of  commencing  : 
thus  Cheselden,  Keith,  and  Crichton,  all 
of  whom  have  been  remarkably  successful, 
recommend  1  inch  in  front  of  the  anus  ; 
Brodie,  Stanley,  and  Skey,  about  lj 
inch  in  front  ;  Fergusson  and  others  If 
inch.  All  these  measurements  refer  to 
the  adult  perineum.  The  best  practical 
direction  is  to  commence  about  midway 
between  the  anus  and  scrotum. 

The  knife  is  plunged  freely  into  the 
perineum  and  carried  downwards  and 
outwards,  dividing  the  skin  and  superfi- 
cial fascia,  as  also  the  transverse  perineal 
muscle  and  its  artery,  and  some  fibres  of 
the  levator  ani  muscle,  laying  open  the 
perineal  triangle  and  ischio-rectal  space. 
The  forefinger  of  the  left  hand  is  then 
introduced  into  the  wound  through  the 
loose  cellular  tissue  to  gain  the  groove  of 
the  staff  behind  the  bulb,  and  just  ante- 
rior to  the  resisting  deep  fascia,  when  the 
point  of  the  knife,  being  slipped  along 
the  nail  of  the  finger,  and  thus  guided  by 
it,  is  made  to  enter  the  groove  at  this 
spot,  viz.,  the  membranous  portion  of  the 
urethra.  The  left  forefinger  can  also  be 
used  to  depress  and  protect  the  rectum. 

The  second  step  is  the  deeper  section, 
which  is  effected  by  carrying  the  knife 
along  the  groove  of  the  staff  through  the 
deep  fascia,  the  membranous  portion  of 
the  urethra,  with  its  muscles,  the  left 
lobe  of  the  prostate  gland,  and  a  small 
portion  of  the  neck  of  the  bladder.  This 
is  done  by  maintaining  the  left  forefinger 
still  in  the  groove,  and  making  perfectly 
sure  that  the  knife  is  securely  within  it ; 
then,  by  a  slight  movement  of  the  right 
hand,  the  knife  is  lateralized  so  as  to  cor- 
respond to  the  direction  of  the  external 
wound,  and  steadily  pushed  onwards, 
until  a  feeling  of  loss  of  resistance  or  a 
gush  of  urine  takes  place.  This  is  one  of 
the  most  important  parts  of  the  opera- 
tion, namely,  the  mode  and  extent  of  di- 
viding the  prostate  gland  ;  and  no  sur- 
geon should  undertake  the  performance 
of  lateral  lithotomy  in  the  adult  without 
a  due  knowledge  of  the  size,  shape,  and 


condition  of  the  organ,  and  its  relation 
with  such  vital  surrounding  structures  as 
the  recto-vesical  fascia  and  peritoneum, 
the  great  object  being  to  have  a  sufficient 
opening  to  allow  of  the  passage  of  the 
finger,  without  bruising  or  tearing  the 
parts.  Some  surgeons  recommend  small 
incisions  and  subsequent  dilatation ; 
others  make  a  free  section  corresponding 
to  the  size  of  the  stone,  without  regard  of 
exceeding  the  limits  of  the  gland.  Liston 
is  very  minute  and  particular  on  this 
point.'  [It  is  extremely  probable  that 
the  capsule  of  the  prostate  is,  as  a  rule, 
cut  through  at  its  posterior  part  in  the 
sulcus  between  the  rounded  back  part  of 
the  prostate  and  the  muscular  fibres  con- 
verging to  form  the  neck  of  the  bladder 
just  inside  of  the  seminal  vesicle.  Some 
experiments  instituted  by  Dr.  L.  A. 
Stimson  and  myself  upon  the  cadaver 
pi'oved  this  to  my  satisfaction.  Yet  this 
incision  does  not  influence  the  success  of 
the  operation,  and  infiltration  of  urine 
into  the  pelvic  cellular  tissue  does  not 
take  place  on  this  account.  In  chil- 
dren, when  large  stones  are  cut  for,  the 
capsule  of  the  rudimentary  prostate  is 


r  "  This  internal  incision  must  be  very 
limited  indeed ;  it  should  certainly  not  ex- 
tend beyond  six  or  seven  lines  from  the 
urethra  outwards  and  downwards ;  for  the 
less  that  is  cut  the  greater  will  be  the  pa- 
tient's safety."  At  p.  510  (op.  cit.)  he  in- 
troduces a  sketch  "  to  show  what  is  indispen- 
sable to  cut — it  is  a  section  of  the  dense, 
unyielding  fibrous  tissue  at  the  base  and  in 
front  of  the  gland  into  which  the  muscular 
fibres  are  inserted  ;  it  appears  as  a  white  tri- 
angular band,  effectually  preventing  dilata- 
tion or  enlargement  of  the  orifice  of  the  blad- 
der beyond  a  certain  and  very  limited  extent, 
without  laceration,  dreadful  suffering,  and 
imminent  danger.  The  incision  required  to 
divide  this  need  not  pass  very  far  from  the 
groove  of  the  staff;  and  if  that  is  effected,  the 
dilatation  can  be  carried  to  any  required  ex- 
tent. The  object  in  following  this  method  is 
to  avoid  all  interference  with  the  reflexion  of 
the  ilio-vesical  fascia,  from  the  sides  of  the 
pelvic  cavity  over  the  base  of  the  gland  and 
side  of  the  bladder.  If  this  natural  boundary 
betwixt  the  external  and  internal  cellular 
tissue  is  broken  up,  there  is  scarcely  a  possi- 
bility of  preventing  infiltration  of  urine,  which 
must  always  certainly  prove  fatal.  The  pros- 
tate and  other  parts  around  the  neck  of  the 
bladder  are  very  elastic  and  yielding,  so  that, 
without  much  solution  of  their  continuity 
and  without  the  least  laceration,  the  opening 
can  be  so  dilated  as  to  admit  the  forefinger 
readily ;  through  the  same  wound  the  for- 
ceps can  be  introduced  upon  this  as  a  guide ; 
and  they  can  also  be  removed,  along  with  a 
stone  of  considerable  dimensions,  say  from 
three  to  nearly  five  inches  in  circumference 
in  one  direction,  and  from  four  to  six  in  the 
largest." 


LATERAL    LITHOTOMY, 


847 


very  freely  divided,  no  attention  being 
paid  to  it— and  infiltration  of  urine  does 
not  follow.  There  is  more  danger  in 
lateral  lithotomy  from  too  small  a  cut  at 
the  neck  of  the  bladder  than  from  too  ex- 
tensive an  incision.] 

The  third  step  is  the  introduction  of 
the  forceps  and  the  removal  of  the  stone. 
Now,  although  the  second  proceeding  is 
one  of  the  utmost  delicacy  and  moment, 
the  present  far  excels  it  in  difficulty  of 
execution,  and  is  often  the  cause  of  the 
delay  and  trouble  witnessed  in  lithotomy. 
The  knife  having  been  withdrawn,  the 
left  forefinger  is  carried  on  along  the  staff 
into  the  bladder ;  and  on  feeling  the 
stone,  the  sound  may  be  removed  ;  the 
surgeon  now  ascertains  its  position  and 
size,  and  then  proceeds  with  a  suitable 
pair  of  forceps  to  seize  and  extract  the 
calculus.  The  forceps  are  introduced 
shut,  and  guided  by  the  finger  into  the 
bladder,  the  handles  being  gently  raised 
so  as  to  gain  the  fundus  of  the  bladder, 
when  the  blades  may  be  separated,  one  of 
which  is  to  be  made  to  slip  under  the 
calculus,  and  the  instrument  then  closed 
upon  the  stone.  The  point  is  then  gently 
raised,  by  depressing  the  handles,  so  as 
to  bring  it  towards  the  external  incision, 
when  extraction  is  to  be  made  in  the  di- 
rection of  the  axis  of  the  pelvis  slowly 
and  deliberately ;  the  instrument  is 
moved  forwards  and  backwards  gently,  so 
as  to  dilate  the  parts,  and  these  are 
pushed  back,  as  it  were,  upon  the  stone, 
by  the  finger  of  the  left  hand,  whilst  the 
extracting  force  is  kept  up. 

The  surgeon  may  in  this  stage  meet 
with  perplexities.  He  introduces  his  for- 
ceps through  the  section  he  has  made  and 
finds  no  evidence  of  stone,  although  the 
calculus  was  clearly  discovered  previous 
to  the  operation  by  its  ringing  sound  and 
by  the  evidence  of  other  surgeons.  This 
casualty  must  be  borne  in  mind  and  the 
sources  of  fallacy  considered:  viz.,  1st, 
the  stone  may  have  been  a  small  one  and 
expelled  with  the  first  gush  of  urine  on 
section  of  the  prostate.  [At  this  day  it 
is  not  proper  for  a  surgeon  to  cut  a  pa- 
tient until  he  has  caught  the  stone  in  a 
lithotrite  and  measured  it — exceptions 
only  covering  encysted  stones  and  stones 
too  large  to  be  caught.  If  this  be  done, 
lithotomy  need  never  be  performed  for  a 
small  stone,  since  a  little  crushing  with  a 
lithotrite  and  simultaneous  washing  of 
the  bladder  as  in  Bigelow's  operation 
(litholapaxy)  relieves  the  patient  with  less 
risk  than  that  offered  by  lithotomy,  as 
proved  by  statistics.  Hence  no  modern 
surgeon  need  ever  cut  a  patient  and  find 
no  stone,  as  has  been  done  by  some  of  the 
greatest  surgical  lights  of  former  days. 
Modern  improved  methods  of  searching 
make  it  impossible  for  a  properly  educated 


surgeon  to  commit  this  error.  |  The  stone 
may  fall  out  on  to  the  ground,  or  become 
driven  into  the  anterior  part  of  the  ure- 
thra, or  have  escaped  into  the  rectum, 
should  the  latter  have  been  wounded;  2dly, 
the  stone  may  be  encysted,  and  hidden 
in  one  of  the  diverticula  of  the  bladder, 
perhaps  entering  into  the  orifice  of  the 
ureter;  3dly,  the  presence  of  a  tumor  at 
the  base  of  the  bladder,  behind  which 
the  stone  has  become  lodged;  4thl\\  the 
section  through  the  prostate  not  having 
been  completed,  so  that  the  forceps,  in- 
stead of  entering  the  bladder,  has  pi 
between  it  and  the  rectum.- 

After  the  removal  of  the  calculus,  the 
finger  must  again  be  introduced  into  the 
bladder,  so  as  to  ascertain  the  existence 
or  presence  of  any  other  stone  ;  and  if 
the  perineum  be  very  deep,  a  searcher  or 
sound  may  be  passed. 

Lateral  lithotomy  with  the  straight 
staff  was  first  introduced  by  Aston  Key 
at  Guy's  Hospital,  where  it  is  still  used 
by  the  surgeons.  It  has  its  advantages 
and  disadvantages ;  but  upon  the  whole 
the  straight  is  as  satisfactory  an  instru- 
ment for  a  guide  into  the  bladder  as  the 
curved  staff.  Of  course  some  little  modi- 
fication in  the  mode  of  conducting  the  op- 
eration is  required,  although  the  steps  are 
almost  precisely  the  same  as  in  the  fore- 
going operation,  viz.,  to  open  the  peri- 
neum and  urethra,  to  open  the  bladder, 
and  to  extract  the  stone. 

The  operator  with  the  straight  staff 
must  bear  in  mind,  in  the  first  place,  that 
it  is  more  liable  to  be  tilted  out  of  the 
bladder  than  the  curved  one  ;  hence  the 
surgeon  is  always  very  careful  to  ascer- 
tain that  the  end  of  the  staff  rests  on 
the  calculus  previous  to  his  commenc- 
ing the  incision.  Again,  it  is  also  not 
so  easily  introduced  along  the  urethra 
into  the  bladder  when  the  patient  is 
placed  in  the  position  for  operation  ;  but 
this  difficulty  is  readily  overcome  by  the 
practised  operator.  During  the  first  step 
of  the  operation  with  a  straight  staff, 
there  is  generally  a  twofold  or  subdivided 
proceeding,  viz., laying  open  the  perineum 
first  of  all,  and  then  laying  open  the  ure- 
thra. This  is  necessary  with  the  straight 
staff,  as  the  membranous  portion  of  the 
urethra  is  placed  at  a  very  great  depth, 
and  any  attempt  to  enter  the  urethra 
early  would  involve  the  bulb  and  its  ar- 
tery. This  is  the  chief  objection  to  the 
use  of  this  instrument.  Thus,  then,  in 
the  first  incision  the  integuments  and 
superficial  fascia  are  cut  through,  and  the 
knife  made  to  traverse  the  transversus 
perinei  muscle  and  fibres  of  the  levator 
ani,  giving  a  good  external  opening  ;  the 
next  point  is  to  pass  the  forefinger  of  the 
left  hand  through  the  loose  cellular  tis- 
sue in  the  triangular  space  until  it  im- 


848 


URINARY    CALCULI    AND    LITHOTOMY. 


pinges  upon  the  staff  beyond  the  bulb,  ne- 
cessitating a  much  longer  track  than  with 
the  curved  staff.  The  bulb  is  now  pro- 
tected, and  the  knife  made  to  enter  the 
membranous  portion  of  the  urethra  ;  this 
must  be  thoroughly  and  unquestionably 
exposed  :  a  point  on  which  the  success  of 
the  operation  entirely  depends. 

The  surgeon,  while  maintaining  the 
knife  in  the  groove  of  the  staff,  with- 
draws the  left  forefinger,  and  now  takes 
charge  of  the  staff  from  the  assistant  with 
the  left  hand  ;  then  depressing  the  handle 
and  bringing  it  parallel  with  the  axis  of 
the  pelvis,  thus  presenting  a  direct  pas- 
sage to  the  bladder,  he  lateralizes  both 
staff  and  knife  simultaneously  to  the  left 
Bide  of  the  patient,  so  as  to  correspond  to 
the  external  incision,  and  carries  the 
knife  onwards  to  the  bladder,  regulating 
the  section  of  the  prostate  at  the  same 
time,  or  on  its  withdrawal.  Key's  knife 
has  a  double  convex  extremity ;  hence 
great  caution  is  required  to  keep  the  point 
upwards  in  the  groove  of  the  staff  at  an 
angle  of  45° :  for  if  the  staff  and  knife  be 
held  too  parallel  to  each  other  the  upper 
convex  border  of  the  latter  will  be  tilted 
out  of  the  groove  just  anterior  to  the 
prostate,  and  instead  of  entering  the  blad- 
der, it  will  pass  into  the  pelvic  cavity. 
The  third  step  consists  in  laying  the  knife 
aside,  and  transferring  the  stafY  to  the 
right  hand,  so  that  the  left  forefinger  may 
be  introduced  into  this  wound,  and  guided 
by  the  staff  into  the  bladder,  so  as  to  feel 
the  stone,  and  when  satisfied  of  its  pres- 
ence, maintaining  it  there,  in  situ,  while 
withdrawing  the  staff.  The  forceps  is  now 
introduced  along  the  finger,  and  the  ope- 
ration of  extraction  proceeded  with  as  al- 
ready detailed. 

After  the  removal  of  the  stone,  pro- 
vided no  casualties  or  difficulties  have 
occurred,  some  experienced  operators  re- 
commend the  introduction  of  a  gum- 
elastic  tube  through  the  wround  into  the 
bladder,  where  it  is  to  be  secured  properly 
by  tapes  •,  this  is  left  in,  in  children,  for 
twenty-four  hours ;  and  in  adults,  for 
forty-eight  hours.  Liston  says,  "It  is 
especially  adapted  for  the  aged  ;"  and  he 
attributes  much  of  his  success  to  its 
employment,  "as  it  occasions  .no  in- 
convenience, and  affords  great  facility  for 
arresting  any  oozing  that  may  arise  from 
the  vessels."  In  general,  however,  it  is 
dispensed  with.  [Growing  experience 
condemns  the  old  fashion  of  tying  any  in- 
strument either  in  the  urethra  or  in  the 
bladder  through  the  wound,  except  in 
case  of  considerable  hemorrhage  where  a 
tampon  is  required.] 

The  patient  is  unbound,  carried  to  bed, 
and  laid  on  his  back,  with  his  body  raised 
and  his  knees  bent  over  a  pillow,  with  the 
pelvis  resting  upon  a  draw-sheet ;  so  that 


the  latter  may  be  drawn  away  at  inter- 
vals, as  the  urine  saturates  the  sheet. 

Some  surgeons,  asCrichton,  recommend 
immediate  closure  of  the  wound,  in  order 
to  gain  union  by  the  first  intention.  Some 
eases  have  succeeded  well,  but  others 
have  been  followed  by  severe  inflamma- 
tory symptoms  ;  hence,  as  a  rule,  it  is 
not  advisable  or  justifiable  to  adopt  this 
measure. 

Little  or  no  medical  treatment  is  re- 
quired, except,  perhaps,  the  exhibition  of 
opium  when  there  is  great  restlessness ; 
where  the  bowels  are  not  relieved  within 
six  days  a  castor-oil  enema,  carefully 
given,  will  be  sufficient. 

Before  adverting  to  the  several  varie- 
ties of  operative  measures  suggested  in 
lieu  of  lateral  lithotomy,  for  removing  and 
remedying  the  defects  and  difficulties 
which  are  encountered  in  that  operation, 
and  for  correcting  its  faults,  if  there  be 
any,  let  us  carefully  survey  the  several 
accidents  and  difficulties,  as  well  as  the 
causes  of  death,  which  are  generally  met 
with. 

With  regard  to  the  passing  of  the  staff, 
great  attention  and  care  must  be  paid  to 
its  use  in  children,  as  a  false  passage  is 
readily  made,  so  that  the  instrument 
enters  the  pelvis  below7  the  bladder  in- 
stead of  passing  into  it ;  and  in  some  rare 
instances  unusual  force  has  separated  the 
urethra  from  the  prostate.  Hence  we 
are  never  to  operate  unless  the  staff  is  felt 
in  contact  with  the  stone.  In  children 
prolapse  of  the  rectum  is  also  very  fre- 
quent ;  the  gut  must  be  returned,  and  the 
sphincter  allowed  to  contract,  before  ope- 
rating. The  presence  of  the  cicatrix  of  a 
former  operation  need  not  interfere  with 
a  second  or  even  a  third  incision  in  the 
same  situation.  On  several  occasions  at 
Guy's  Hospital  lithotomy  has  been  per- 
formed on  the  same  patient  two  or  three 
times  along  the  original  seat  of  incision, 
and  without  difficulty.1  Some  recommend 
fresh  incisions  to  be  made  on  the  side  of 
the  perineum,  should  there  be  much  in- 
duration and  rigidity,  with  fistulous  ab- 
scesses and  sinuous  tracks ;  or  the  surgeon 
may  dilate,  if  possible,  the  original  open- 
ing, cutting  along  the  finger  among  the 
altered  structures,  guided,  of  course,  by  a 
staff  in  the  urethra.  If  a  perineal  hernia 
exists,  it  is  liable  to  be  cut  into ;  but  these 
cases  are  exceedingly  rare,  and  the  acci- 
dent is  scarcely  to  be  avoided. 

Enlarged  superficial  vessels,  or  the 
transverse  perineal  artery,  may  be  wound- 
ed and  bleed,  but  are  readily  tied,  if 
necessary  ;  with  care  and  due  attention 

1  On  this  subject  see  infra  the  table  of  cases 
of  relapse  of  stone  occurring  at  the  Norfolk 
and  Norwich  Hospital,  with  remarks  by  Mr. 
C.  Williams,  p.  856. 
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the  bulb  and  its  artery  ought  not  to  be 
injured  (except  in  cases  of  very  deep 
perineum),  and  the  accident  is  mainly 
due  to  too  great  haste  and  anxiety  to  enter 
the  groove  of  the  staff  early  ;  when  the 
bulb  or  its  artery  has  been  wounded,  it  is 
best  to  proceed  with  the  operation,  and 
endeavor  to  secure  the  bleeding  vessel 
afterwards,  by  means  of  the  tenaculum, 
or  compressing  forceps  :  of  course,  if  the 
hemorrhage  be  violent,  the  vessel  must 
be  secured  without  delay. 

During  the  second  step,  several  serious 
accidents  may  arise ;  for  if  the  knife  be 
carried  too  much  outwards,  under  the 
ramus  of  the  pubes,  the  pudic  artery  may 
be  wounded  ;  or  if  carried  too  much  in- 
wards, with  a  full  rectum  and  prolapsus 
of  the  organ,  that  tube  may  be  involved ; 
and  lastly,  which  is  by  far  the  most  im- 
portant point,  there  may  be  too  great  or 
too  little  section  of  the  prostate  gland, 
and  wound  of  the  prostatic  plexus  of 
veins.  In  wounds  of  the  internal  pudic 
artery,  it  is  best  to  request  an  assistant 
to  compress  the  artery  against  the  pubes, 
and  to  complete  the  operation  of  extrac- 
tion, when  the  artery  may  be  attempted 
to  be  secured  by  ligature  ;  should  this 
fail,  a  short  gum  catheter,  around  which 
some  oiled  silk  is  fixed,  like  to  an  umbrella, 
is  to  be  introduced  into  the  wound,  and 
the  space  between  it  and  the  catheter 
plugged  with  lint,  cotton,  or  charpie  ;  this 
is  the  canule  a  chemise  of  Dupuytren. 
Sometimes  there  is  an  unusual  distribu- 
tion of  vessels ;  but  the  case  must  be 
treated  in  the  same  manner.  Where  there 
is  general  oozing  and  venous  hemorrhage, 
cold  water  and  ice  [or  hot  water]  to  the 
perineum  and  above  the  pubes  are  useful. 

The  wounding  of  the  rectum  has  oc- 
curred to  some  of  our  best  operators, 
during  the  struggling  of  the  patient,  when 
chloroform  was  not  in  vogue  ;  sloughing 
of  the  rectum  from  bruise  and  injury  dur- 
ing the  extraction  of  a  large  stone  has  also 
taken  place.  The  urine  will  flow  in  part 
by  the  rectum,  and  a  natural  cure  cannot 
readily  take  place.  The  earlier  the 
sphincter  is  divided,  as  for  the  cure  of 
complete  fistula  in  ano,  the  better  will  be 
the  patient's  chance  of  being  freed  from 
an  annoyance. 

"With  regard  to  the  section  of  the  pros- 
tate gland,  much  weight  is  attached  to  the 
amount  of  its  division  in  adults  ;  whereas 
in  infants  and  young  children  there  is  no 
such  fear,  as  the  gland  is  but  rudiment- 
ary. Sir  H.  Thompson  (op.  cit.)  remarks, 
that  "the  prostate  is  so  exceedingly  small 
as  to  be  almost  always,  if  not  invariably, 
cut  wholly  through  in  lateral  lithotomy, 
yet  without  the  occurrence  of  any  acci- 
dent. Indeed,  it  is  not  possible  that  either 
forceps  or  finger  can  pass  into  the  bladder 
unless  the  incision  exceeds  the  thickness 


of  the  organ."  Again,  in  children  a  dif- 
ficulty may  arise  from  the  staff  having 
escaped  from  the  urethra  by  a  false  pas- 
sage, so  that  the  knife  cannot  be  guided 
into  the  bladder  ;  or  the  urethra  may  be 
separated  from  the  prostate  ;  or  again, 
the  bladder  may  recede  before  the  point 
of  the  knife  :  in  the  two  former  cases  the 
staff  must  be  partially  withdrawn  and 
manipulated,  so  as  to  reach  the  bladder 
by  the  natural  passage,  and  a  grooved  di- 
rector introduced  through  the  wound  may 
sometimes  be  passed.  When  the  bladder 
recedes  before  the  knife,  so  that  the  finger 
cannot  be  made  to  enter  the  viscus,  Lis- 
ton  suggests  the  use  of  a  searcher,  where- 
by he  would  pull  the  opening  of  the  blad- 
der, as  it  were,  down  upon  the  finger ; 
should,  however,  it  be  possible  to  intro- 
duce the  bent  first  joint  of  the  finger,  the 
bladder  can  be  pulled  down  and  the  stone 
felt.  In  the  adult,  the  section  should 
never  exceed  the  external  limits  of  the 
prostate  ;  this  has  already  been  alluded 
to.  Sometimes  the  patient  is  remarkably 
corpulent,  and  has  a  deep  fatty  perineum, 
and  probably  also  an  enlarged  and  rigid 
prostate  and  a  receding  bladder,  making 
a  very  long  space  to  be  traversed,  so  that 
there  is  difficulty  in  making  the  internal 
opening  freely,  and  the  finger  will  scarcely 
reach  the  prostate  ;  in  such  cases,  a  probe- 
pointed  knife  may  be  introduced  to  com- 
plete the  section  — a  lithotome  may  be 
used  ;  but  by  far  the  most  judicious  pro- 
ceeding is  the  introduction  of  a  blunt  gor- 
get, carefully  directed  onwards  to  the 
bladder,  and  not  allowed  to  escape  from 
the  staff:  in  fact,  the  gorget  used  formerly 
to  be,  and  is  sometimes  now,  employed  in 
completing  the  ordinary  lateral  operation. 
A  hypertrophied  prostate,  or  one  deformed 
by  tumor,  may  give  rise  to  difficulties  ;  so 
may  also  a  deformed  pelvis.  Martineau 
used  the  blunt  gorget  with  success.  His  ob- 
ject in  this  part  ofthe  operation  was  three- 
fold :  to  make  a  small  incision  in  the  gland 
with  the  knife,  to  enlarge  the  incision  with 
the  blade  of  the  blunt  gorget,  and  to  take 
time  in  drawing  the  stone  from  the  bladder. 
In  so  conducting  the  operation,  the  gland 
is  not  bruised,  but  torn ;  the  slow  intro- 
duction of  the  gorget  separates  the  fibres 
of  the  gland  and  enlarges  the  incision  as 
far  as  the  deep  fascia,  without  dividing  it ; 
for  the  fascia  yields  and  stretches  as  the 
gorget  enters  the  bladder.  Sudden  vio- 
lence in  the  act  of  introducing  the  gorget 
is  nearly  as  much  to  be  deprecated  as  the 
violent  extraction  ofthe  stone.  The  kind 
of  violence  which  the  blunt  gorget,  prop- 
erly employed,  inflicts,  is  well  "borne  by 
the  gland,  and  symptoms  of  high  inflam- 
mation are  rare  after  such  an  operation. 

Respecting  the  difficulties  encountered 
in  the  extraction  of  stone,  they  are  almost 
innumerable,  and  must  be  met  according 
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to  circumstances  :  a  few  of  these  we  shall 
just  allude  to.  In  cases  of  large  calculi, 
Liston  (op.  cit.)  maintains  that  "the  sin- 
gle lateral  incision  affords  sufficient  room 
for  removal  of  the  stone  in  nineteen  cases 
out  of  twenty  ;  and  there  can  be  no  pur- 
pose served,  therefore,  in  alwa}-s  making 
a  cut  in  both  sides  of  the  gland,  and  thus 
endangering  the  emasculation  of  the  indi- 
vidual** lie  again,  however,  observes: 
•■should  it  be  impossible  to  bring  it 
through  an  opening  on  one  side  of  the 
prostate  such  as  described,  without  bruis- 
ing and  laceration  of  the  parts,  it  will  then 
be  proper  to  provide  more  room  for  its 
exit  :  and  this  is  gained  by  making  the 
incision  on  the  opposite  side  of  the  neck 
of  the  bladder.  This  is  done  by  passing 
a  narrow-bladed  and  blunt-pointed  bis- 
toury along  the  finger,  and  directing  its 
edge  towards  the  right  tuberosity  of  the 
ischium.  If  the  external  incision  has 
been  well  planned,  properly  made,  and  of 
sufficient  extent  and  low  in  the  perineum, 
there  is  no  occasion  for  any  further  division 
of  the  skin  and  superficial  parts.  No  com- 
plicated machine  is  required  to  make  this 
bilateral  division,  and  it  is  quite  time 
enough  to  have  recourse  to  the  proceeding 
when  the  necessity  has  been  fully  ascer- 
tained to  exist." 

Martineau1  remarks  that,  "should  the 
stone  be  large,  or  there  be  any  difficulty 
in  the  extraction,  rather  than  use  much 
force  while  the  forceps  have  firm  hold  on 
the  stone,  I  give  the  handle  to  an  assist- 
ant .  .  .  While  the  part  forming  the  stric- 
ture is  cut,  which  is  easily  done,  as  the 
broad  part  of  the  blade  becomes  a  direc- 
tor to  the  knife  ;  and  rather  than  lacerate, 
I  have  often  repeated  this  enlargement  of 
the  inner  wound  two  or  three  times." 
Some  surgeons,  more  especially  recently, 
have  recommended  the  crushing  and 
breaking  up  of  a  large  calculus  by  a 
lithotrite,  or  strong  crushing  forceps,  or 
cutting  it  in  two  by  appropriate  instru- 
ments, and  then  extracting.  This  has 
been  performed  successfully  ;  but  great 
danger  and  risk  is  necessarily  incurred, 
for  the  bladder  is  generally  firmly  con- 
tracted on  the  stone,  so  that  the  coats 
and  mucous  membrane  can  hardly  escape 
injury.  "Where  it  is  so  large,  and  the 
above  measures  fail,  recourse  must  be 
had  to  the  recto-vesical  or  supra-pubic 
operation.  "Where  the  stone  is  soft  and 
friable,  or  brittle,  crumbling  to  pieces 
under  the  application  of  the  forceps, 
much  of  it  may  be  removed  therewith, 
and  the  rest  evacuated  by  the  scoop. 
The  washing  out  of  the  bladder  with 
warm  water,  by  means  of  a  syringe  and 
tube,  is  highly  useful,  and  attended,  with 

1  Med.-Chir.  Trans.,  vol.  ii.,  p..  411. 


excellent  results,  in  detaching  any  debris 
or  concretion  from  the  walls  of  the  blad- 
der without  injury. 

When  the  calculus  assumes  an  elongated 
form,  or  any  unusual  shape,  careful  manip- 
ulation with  the  finger  and  forceps  may 
shift  it  into  such  a  favorable  position  as 
to  allow  of  its  extraction.  "Where  there 
is  much  spasm  of  the  bladder,  and  a  kind 
of  hour-glass  contraction,  it  is  best  to 
wait  a  few  moments  until  it  has  subsided, 
and  then  carefully  coax  the  forceps  be- 
tween the  calculus  and  the  walls,  gentle- 
ness and  patience  being  the  chief  treat- 
ment. Sometimes  a  stone  is  caught  in 
the  upper  part  of  the  bladder,  and  can 
almost  be  felt  above  the  pelvis  ;  by  gentle 
pressure  in  the  hypogastric  region,  it 
may  be  made  to  descend  so  as  to  be 
seized  with  the  forceps.  Encysted  calculi 
often  give  an  infinite  deal  of  trouble,  and 
sometimes  will  defy  all  efforts  at  extrac- 
tion. In  extracting  phosphatic  calculi, 
the  operator  must  be  on  his  guard,  and 
recollect  that  sometimes  calcareous  mat- 
ter is  firmly  deposited  on  the  mucous 
membrane,  and  any  attempt  to  remove  it 
by  the  forceps  will  only  tear  away  the 
tissue  with  it.  Another  point,  which  is 
alluded  to  by  Sir  H.  Thompson,  is,  that 
sometimes  in  elderly  patients  portions  of 
the  prostate  gland  have  been  removed  by 
laceration,  such  as  the  small  rounded  tu- 
mors in  the  substance  of  the  organ,  and 
the  pedunculated  growths  met  with  in 
this  situation. 

[And  such  extractions  of  pedunculated 
outstanding  prostatic  overgrowths  are  de- 
sirable and  of  great  value  to  the  patient, 
while  they  do  not  increase  the  severit}'  of 
the  operation  or  add  materially  to  its 
risk.  In  connection  with  the  recent  dis- 
cussion of  Mercier's  operation  upon  the 
enlarged  prostate,  much  testimony  has 
come  out,  both  in  England  and  in  this 
country,  going  to  show  that  the  removal 
of  these  pedunculated  tumors  often  re- 
stores to  the  patient  his  power  of  volun- 
tarily passing  water,  which  he  had  lost 
for  a  varying  period  previously  to  the 
operation.  In  one  case,  operated  on  by 
myself  and  Dr.  Van  Buren,  the  function  of 
urination  was  thus  restored  to  a  patient  who 
had  lost  it  for  four  years,  relying  absolutely 
upon  the  catheter  during  this  period.] 

The  extraction  of  the  stone  is  attended 
with  more  hazard  to  the  gland.  In  this 
step  of  the  operation,  time  must  be  given 
for  the  parts  that  embrace  the  stone  to 
dilate ;  the  muscular  structure  at  the 
neck  of  the  bladder,  the  firm  substance  of 
the  prostate  gland,  and  the  deep  fascia, 
will  each  stretch  and  yield  to  the  sus- 
tained efforts  of  a  firm  but  gentle  hand. 
The  gland  is  sometimes  injured  in  with- 
drawing the  stone,  by  the   forceps  em- 
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bracing  a  portion  of  it,  and  tearing  it 
away  from  the  body.  This  may  be 
avoided  by  passing  the  finger  below  the 
forceps,  and  disengaging  the  gland  from 
the  forceps  after  the  stone  is  seized. 

A  nervous  or  a  violent  operator,  feeling 
some  resistance  to  his  efforts  at  extraction, 
redoubles  them,  until  he  finds  the  stone 
obeying  the  force  that  he  employs ;  and 
the  operator,  in  ignorance  of  what  he  is 
doing,  drags  the  gland  before  the  stone, 
separates  it  from  its  attachment  to  the 
deep  fascia,  and  brings  it  nearly  to  the 
external  aperture  before  his  efforts  suc- 
ceed. The  consequence  of  such  an  inju- 
rious proceeding  is  to  bruise  the  gland,  to 
cause  it  to  slough,  and  to  render  infiltra- 
tion of  urine  almost  inevitable,  by  tbe 
laceration  of  the  deep  prostatic  connec- 
tions. 

Before  proceeding  to  the  question  of 
mortality  after  lateral  lithotomy,  we  will 
just  allude  to  the  complications  which 
may  ensue,  although  the  patient  has 
made  a  good  recovery ;  thus,  the  wound 
may  not  entirely  close,  and  leave  a  uri- 
nary fistula,  which  must  be  treated  as 
other  urinary  fistula? ;  incontinence  of 
urine  may  result,  either  temporary  or 
permanent.  This  is  not  very  common  : 
it  is  mostly  met  with  in  children,  and 
may  be  cured  by  attention  to  the  passing 
of  the  urine  and  the  general  health ;  as 
age  advances,  it  generally  passes  off. 
Key1  remarks,  that  "in  the  young  subject 
partial  incontinence  will  sometimes  occur, 
if  the  patient  is  allowed  to  leave  his  bed 
too  soon  after  the  operation,  before  the 
neck  of  the  bladder  is  firmly  healed  and 
the  sphincter  has  recovered  its  tone." 
Impotency,  from  injury  done  to  the  ducts 
and  vcsieulse  seminales,  is  very  rare,  and 
is  irremediable.  Fecal  fistula  sometimes 
follows,  either  from  the  effects  of  the 
knife,  or  from  the  sloughing  consequent 
upon  bruising  of  the  rectum  during  the 
extraction  of  the  stone. 

The  causes  of  death  after  lateral  lithot- 
omy are  the  following  : — 

1.  Death  from  the  shock  of  the  opera- 
tion, without  any  discoverable  lesion, 
may  occur,  as  in  any  of  the  ordinary  ope- 
rations ;  it  is  very  unfrequent,  generally 
occurring  in  old  people,  and  sometimes  in 
children  ;  it  seems  to  depend  upon  some 
peculiar  condition  of  constitution  and 
nervous  system. 

2.  Death  from  chloroform  may  likewise 
occur,  and  the  same  remarks  as  just  made 
about  shock  apply  to  these  cases.  Lithot- 
omy in  nowise  militates  against  the  use 
of  anaesthetics. 

3.  Death  from  hemorrhage  and  exhaus- 
tion may  ensue,  either  primarily  imme- 
diately after  the  operation,  or  secondarily 

1  Guy's  Hospital  Reports,  vol.  ii.,  p.  25. 


some  days  after,  from  separation  of  the 
plug  of  coagulum  in  the  wounded  vessel, 
or  separation  of  a  slough  from  a  bruised 
vessel,  or  the  extension  of  a  sloughing 
wound  involving  the  vessels.  Death  from 
primary  hemorrhage  rarely  occurs,  and 
although  children  can  little  stand  any 
great  amount  of  loss  of  blood,  yet  we 
sometimes  see  them  rally  after  having 
been  thoroughly  blanched  and  in  an  appa- 
rently hopeless  condition.  Liston  states 
that  the  average  is  about  1  death  in  100 
cases  of  death ;  M.  Begin  affirms  that 
hemorrhage  is  the  cause  of  death  in  1  out 
of  every  4  deaths  ;  but  this  is  not  so  in 
this  country.  Although  primary  and 
secondary  hemorrhage  may  not  per  se 
cause  death,  yet  it  will  so  act  as  to  cause 
great  constitutional  depression  and  de- 
bility, and  consequently  prevent  the  re- 
parative process,  and  lay  the  foundation 
for  general  decline,  or  place  the  patient  in 
a  condition  favorable  for  pysemia. 

4.  Death  from  pelvic  cellulitis  is  by  far 
the  most  frequent  in  adults.  It  consists 
in  an  acute  inflammation  of  the  tissues 
around  the  outside  of  the  bladder,  more 
especially  the  neck,  base,  and  sides  ;  and 
is  generally  produced  by  urinary  infiltra- 
tion into  the  cellular  tissue  of  the  pelvis. 
Some  consider  it  to  be  due  to  too  great  a 
section  of  the  prostate,  involving  the  deep 
pelvic  fascia,  and  allowing  the  urine  to 
pass  directly  into  the  cellular  tissue,  and 
thus  cause  the  inflammation  ;  others 
maintain  that  the  infiltration  of  the  urine 
is  not  a  mechanical  process,  but  generally 
follows  inflammatory  action,  and  that 
this  inflammation  is  due  to  mechanical 
violence  inflicted  in  removal  of  the  stone 
from  insufficient  section  of  the  gland.  In 
some  instances  death  has  taken  place  from 
cellulitis,  quite  independent  of  urinary 
extravasation.  This  inflammation  may 
extend  by  contiguity  to  the  peritoneum, 
inducing  peritonitis ;  but  it  generally 
leads  to  purulent  infiltration,  deposits  of 
pus,  and  pyaemia.  The  symptoms  are 
those  of  severe  constitutional  irritation, 
attended  with  rigors,  great  prostration 
and  anxiety,  and  soon  followed  by  symp- 
toms of  low  typhoid  fever ;  the  wround 
assuming  an  unhealthy  aspect,  and  giving 
exit  to  a  fetid  discharge. 

5.  Death  from  acute  peritonitis  (per  se) 
is  rare,  seldom  occurring  in  adults,  but 
now  and  then  in  children,  where  the  ana- 
tomical position  of  the  bladder  is  closer 
to  the  peritoneum,  so  that  too  large  a  sec- 
tion of  the  neck  and  base  of  the  bladder 
may  involve  it.  Peritonitis  used  formerly, 
to  be  considered  as  the  most  frequent 
cause  of  death  after  lithotomy,  but  sub- 
sequent investigations  have  disproved 
this. 

6.  Death  from  acute  inflammation  of 
the  mucous  membrane  of  the    bladder 
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(cystitis),  extending  to  the  kidney  or  peri- 
toneum, is  also  rare,  although  Boyer  has 
asserted  it  to  he  the  cause  of  three-fourths 
of  the  deaths  ;  this  is  not  the  case. 

7.  Death  from  inflammation  of  the 
prostatic  veins  (phlebitis)  and  its  effects 
is  not  unfrequent,  and  generally  occurs  in 
persons  of  advanced  life  ;  the  disease  does 
not  often  set  in  until  after  a  week  or  a 
fortnight,  when  recovery  is  hopefully  an- 
ticipated. 

8.  Death  from  pyelitis,  or  inflammation 
of  the  kidney,  or  suppuration  of  the  kid- 
ney, has  been  also  occasionally  met  with  ; 
and  at  the  post-mortem  examination  the 
advanced  state  of  the  disease  has  given 
evidence  of  its  having  existed  long  prior 
to  the  operation. 

9.  Death  may  also  occur  from  absorp- 
tion of  the  products  from  the  urine,  thus 
poisoning  the  hlood  and  causing  rapid 
death. 

Erysipelas,    diarrhoea,  fever,    or    any 


other  accidental  attack,  may  render  the 
operation  fatal. 

Many  statistical  inquiries  have  heen  made 
respecting  the  mortality  after  the  lateral  ope- 
ration of  lithotomy.  These  have  been  re- 
corded by  Crosse,  Civiale,  South,  Coulson, 
and  others,  to  whose  vrorks  we  must  refer 
those  of  our  readers  anxious  to  investigate 
the  subject.  For  the  most  part,  these  statis- 
tics cannot  be  relied  upon  as  offering  any 
direct  assistance,  except  so  far  as  a  general 
survey,  in  estimating  the  value  of  the  opera- 
tion ;  they  compromise  compilations,  selec- 
tions, and  returns,  in  which  are  many  faults 
of  omission  and  commission.  This  has  been 
alluded  to  by  Sir  Henry  Thompson  (op.  cit.), 
Mho  has  attempted  to  lay  before  the  profes- 
sion a  more  correct  table,  and  this  table  may 
be  used  as  a  tolerably  complete  epitome  of  the 
mortality  of  lithotomy  under  British  surgeons  ; 
it  is  derived  from  reliable  sources,  mentioned 
in  the  text  of  his  work,  and  contains  1827 
cases. 


Mortality  rates  at  all  ages  in  1827  cases  of  lateral  operation,  in  metropolitan  and  provincial  hospitals. 


Norwich  (Crosse) 
Since  that  time 
Oxford  .... 
ester 

J. Is      .... 

Birmingham 

Guy's  Hospital 

St.  Thomas's  Hospital   . 

University  College  Hospital 

Cambridge 


Some  have  based  the  rate  of  mortality  on 
the  weight  of  the  stone  (see  Crosse),  and 
have  drawn  a  conclusion  that  the  mortality 
increases  in  nearly  the  same  ratio  as  the 
weight. 

Others,  and  perhaps  with  more  reason  and 
practical  tendency,  have  considered  the  mor- 


Cases. 

Deaths 

669 

91 

124 

15 

110 

14 

90 

8 

29 

4 

102 

10 

230 

33 

200 

29 

90 

12 

183 

13 

Cases. 

about  1  in    74- 

(i 

lin    81 

" 

1  in    8 

a 

1  in  11 

it 

lin    7£ 

<t 

lin  10 

" 

1  in    7 

a 

1  in    7 

" 

1  in    7£ 

1 1 

1  in  14 

lt27 


229 


nearly  1  in    8 


tality  in  proportion  to  the  different  ages  of 
the  patients.  This  also  has  been  done  by 
Sir  H.  Thompson  in  the  following  table.  Still 
even  this  method  is  open  to  objection,  inas- 
much as  a  stone  may  have  been  formed  in  the 
bladder  and  have  remained  there  a  long  time 
previous  to  the  operation. 


Mortality  rates  at  different  ages. 


During 

the  years 

Cases. 

Deaths. 

Cases. 

1  to    5  inclusive       . 

.     473 

33 

or  about  1  in  14£ 

6  toll 

'*                            . 

.     377 

16 

" 

1  in  23^ 

12  to  16 

(< 

.     178 

19 

a 

lin    9£ 

17  to  20 

<( 

.       76 

11 

it 

lin    7 

21  to  29 

t i 

.       86 

11 

11 

1  in    8 

30  to  38 

"                ,           . 

.       75 

7 

" 

1  in  10£ 

39  to  48 

" 

.     100 

17 

It 

1  in    6 

49  to  58 

n 

.     191 

40 

it 

lin    4f 

59  to  70 

<< 

.     233 

63 

n 

lin    3f 

71  to  81 

"                .           . 

.       38 

12 

" 

1  in    3* 

1827 


229 


We  have  taken  the  liberty  to  make  a  slight 
modification  of  the  above,  so  as,  if  possible, 
to  show  the  mortality  at  the  different  epochs 


of  life,  which  may  guide  us  in  some  measure  : 
but  it  is  somewhat  arbitrary  : — 
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Mortality  rates  at  different  epochs  of  life. 


1  to  5,  infancy  and  childhood,  473  cases,  1 

33  deaths,  about  1  in  14^  cases    .         .  I 

6  to  11,  boyhood,   377  cases,  16  deaths,  j 

about  1  in  23t      .         .         .         .         .J 

12  to  16,  boyhood,  with  increasing  devel- ) 
opment  and  setting- in  of  puberty         .  j 

17  to  29,  adolescence  and  manhood  . 

30  to  48,  adults 

49  to  70,  advancing  life    .... 

71  to  81,  advanced  life      .... 


Cases. 

Deaths. 

Cases. 

S50 

49 

about 

1  in  17i 

178 

19 

(< 

lin    91 

162 

22 

a 

1  in    7i 

175 

24 

u 

1  in    7$ 

424 

103 

it 

lin    4^ 

38 

32 

a 

1  in    U 

1827 


229  avr.  nearly  1  in    8 


"We  have  here  inserted  a  table  drawn  up 
by  Mr.  C.  Williams,  comprising  the  cases 
operated  on  at  the  Norfolk  and  Norwich  Hos- 
pital, during  a  period  of  ninety-eight  years, 
from  January,  1772,  to  December,  1869. 

(See  Table  on  page  854. ) 

970  were  male  patients,  of  whom  871 
were  operated  on  by  lateral  lithotomy, 
with  a  mortality  of  116 ;  (54  by  the  median 
operation,  of  whom  13  died.  Lithotrity 
was  resorted  to  in  34  cases,  with  a  loss  of 
3  ;  and  45  were  female  patients,  of  whom 
2  died.  The  total  number  of  patients  on 
whom  some  form  of  operation  was  per- 
formed for  the  removal  of  the  foreign 
body  amounts  to  1015,  which  gives  an 
average  proportion  of  10.46  cases  per 
year.  The  total  number  does  not  repre- 
sent the  actual  number  of  patients  suffer- 
ing from  stone  admitted  into  the  institu- 
tion during  the  98  years,  but  simply  the 
number  operated  upon.  During  that 
period  a  much  larger  number  of  cases 
presented  themselves,  some  of  whom  re- 
fused to  submit  to  any  operation  ;  others 
were  found  to  be  suffering  from  disease  of 
important  organs  —  a  condition  which 
precluded  the  hope  of  a  recovery,  had 
any  operative  proceeding  been  adopted. 
The  Hospital  Reports  for  the  last  twelve 
years  show  that  205  cases  of  stone  were 
admitted,  and  170  only  were  operated  on. 

The  lateral  method  having  been  per- 
formed on  so  large  a  number  of  patients 
as  871,  renders  it  desirable  to  abstract 
that  number  from  the  above  table,  and 
give  the  result  of  that  operation  at  the 
different  epochs  of  life,  in  a  separate  and 
convenient  form. 

(See  Table  on  page  855.) 


Remarks  by  Mr.  C.  Williams. 

This  table  presents  27  cases  of  recur- 
rence of  stone.  Lithotomy  was  performed 
a  second  time  in  23  instances,  and  a  third 
time  in  four.  The  proportion  that  such 
cases  bear  to  the  whole  number — 1015 — 
is  one  to  37.58. 


Twenty-two  were  cured ;  five  died  ;  five 
had  stone  a  third  time,  four  were  cut  and 
recovered,  the  fifth  was  deemed  unfit  for 
operation  ;  all  the  patients  were  males, 
no  instance  of  recurrence  having  shown 
itself  in  the  female. 

Six  of  the  cases  were  below  10  years  of 
age  ;  two  between  10  and  20 ;  one  be- 
tween 20  and  30  ;  four  between  30  and 
40 ;  two  between  40  and  50 ;  three  be- 
tween 50  and  60 ;  eight  between  60  and 
70 ;  and  seven  between  70  and  80.  One 
death  occurred  below  40  years  of  age,  and 
four  above  that  period  of  life ;  the  former 
(38  years  of  age),  died  on  the  17th  day, 
the  cause  being  unrecorded  ;  of  the  latter, 
one,  aged  47,  died  on  the  20th  day,  cause 
unknown ;  the  second,  aged  65,  died  on 
the  fifth  day,  cause  unknown ;  the  third, 
aged  70,  died  of  exhaustion  on  the  74th 
day,  and  the  fourth  case  also  died  of  ex- 
haustion on  the  14th  day. 

The  second  operation  took  place,  in 
six  cases,  within  one  year  from  the  date 
of  dismissal  from  the  Hospital ;  in  nine 
within  two  years ;  in  four  within  three 
years ;  in  three  within  seven  years  ;  in 
two  within  nine  years  ;  and  in  one  within 
twelve  years. 

In  four  cases  lithotomy  was  performed 
three  times ;  in  two  of  these  patients,  at 
the  expiration  of  eleven  months  from  dis- 
missal ;  in  one,  fifteen  months ;  and  in 
the  fourth,  thirty-four  months. 

The  lateral  operation  was  performed 
twice  in  17  cases,  and  three  times  in  two 
cases.  The  median  preceded  the  lateral 
once  in  one  patient,  and  twice  in  another 
patient ;  and  in  five  instances  the  lateral 
preceded  the  median.  One  patient  was 
cut  twice  by  the  median  plan,  and  another 
patient  once  by  the  lateral,  and  twice  by 
the  median.1  The  operation  was  per- 
formed in  all  the  cases  along  the  original 
seat  of  the  incision,  and  without  difficulty. 

In  18,  the  calculi  were  removed  in  an 
entire  condition ;  in  seven,  they  were 
broken  previously  to  extraction  ;  in  two 
instances,  where  the  stones  were  small 

1  One  patient  had  been  operated  on  four 
times — twice  by  the  lateral  and  twice  by  the 
median. 
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and  numerous,  some  were  removed  in  a 
broken  state,  and  others  were  perfect ;  in 
one  case  a  sacculated  calculus  was  left 
undetected  in  the  bladder  (Case  9). 

It  does  not  appear  that  the  calculus  re- 
moved at  the  second  operation  is  neces- 
sarily of  the  same  character,  in  all  cases, 
as  that  removed  at  the  first ;  in  18  the 
second  formation  was  of  the  same  compo- 
sition as  the  first,  nine  being  composed  of 
the  phosphates,  and  nine  of  lithic  acid 
and  lithates  ;  the  phosphates  succeeded 


Fig.  4S2. 


the  lithates  in  seven,  and  the  oxalates  in 
two. 

Such  are  the  practical  points  in  connec- 
tion with  ordinary  lateral  lithotomy  ;  we 
shall  now  cursorily  allude  to  the  several 
other  modes  of  proceeding  in  the  perineal 
section,  as  adopted  in  this  country  and 
elsewhere. 

1.  Lateral  lithotom}'  modified  as  re- 
gards the  section  of  the  prostate  : — 


a  Ordinary  lateral  section  of  prostate. 

bb'  Boyer's  operation. 

ab1  Senn's  operation. 

c  Vacca's  operation. 

r>  Dupuytren's  bilateral  section. 

aeee  Vidal  de  Cassis's  quadrilateral  section. 


Vertical  section  of  prostate,  showing  the 
various  incisions  recommended. 


Boyer  made  a  transverse  incision  of  the 
prostate  with  the  lithotome  cache,  divid- 
ing the  gland  in  its  greatest  diameter  (see 
fig.  482,  bb1)  ;  but  the  objection  to  the  ope- 
ration was  the  division  of  the  perineal  ves- 
sels, and  consequent  hemorrhage.  Senn 
combined  the  two,  bj'  making  the  ordinary 
oblique  incision,  through  the  left  lobe, 
and  the  transverse  one  through  the  light 
(see  fig.  482,  ab1).  [The  most  recent 
novelty  so  far  as  the  line  of  incision  of  the 
prostate  is  concerned  is  that  suggested  by 
Jordan  (Brit.  Med.  Journ.,  Jan.  24,  1880), 
who  states  that  he  has  operated  success- 
fully in  several  cases,  making  the  external 
incision  as  in  lateral  lithotomy,  and  the 
internal  one  directly  upwards  through  the 
prostate  and  vesical  neck.] 

2.  The  perineal  incision,  made  in  a 
transverse  direction  and  of  a  semilunar 
curve  in  front  of  the  anus.  This  was  ad- 
vocated by  Dupuytren  in  his  well-known 
bilateral  section  of  the  prostate  gland  in 
cases  of  large  stone.  He  divided  the  tis- 
sues towards  the  symphysis,  so  as  to 
avoid  the  rectum  ;  the  urethra  was  open- 
ed from  above  downwards  (median)  with 
a  double-edged  bistoury,  and  then  his 
curved  double  lithotome  was  introduced 
into  the  bladder ;  the  blades  were  then 
opened  and  made  to  cut  their  way  out, 
dividing  the  prostate  in  its  oblique  diam- 
eters (see  fig.  482,  dd).  The  results  of 
this  operation  gave  19  deaths  in  85  cases, 
or  1  in  4^  cases. 

3.  Median  lithotomy,  where  the  incision 
is  made  in  the  central  line  of  the  peri- 
neum, formerly  known  as  the  Marian  ope- 
ration. This  comprises  two  modes  of 
proceeding,  viz.,  with  section  of  the  pros- 
tate gland,  or  without  section  of  the 
gland,   by  merely  opening  the  urethra, 


with  perhaps  partial  division  and  incision 
of  the  apex  of  the  organ.  Yacca  was  the 
first  to  revive  the  median  operation,  and 
he  practised  a  vertical  section  of  the 
prostate  ;  but,  although  there  was  no  fear 
of  hemorrhage,  the  rectum  was  endan- 
gered, so  that  the  operation  could  only 
be  performed  when  the  stone  was  small 
and  in  adult  prostates  (see  fig.  482,  c). 

Civiale  in  1836  modified  this  procedure 
by  his  medio-bilateral  operation.  Having 
made  his  perineal  incision  in  the  median 
line,  he  avoided  the  bulb,  and  opened 
the  membranous  portion  of  the  urethra, 
when  he  introduced  a  straight  double- 
bladed  lithotome  into  the  bladder,  and  by 
withdrawing  it  opened,  made  a  trans- 
verse section  of  the  gland,  as  in  Boyer's 
operation. 

Buchanan1  has  further  simplified  this 
method  by  the  following  mode  of  proceed- 
ing :  he  uses  a  rectangular  staff,  which  is 
one  bent  at  right  angles  three  inches  from 
the  point,  and  having  a  deep  lateral 
groove,  with  a  posterior  opening.  The 
instrument  is  introduced  into  the  bladder, 
assisted  by  the  left  forefinger  in  the  rec- 
tum, and  thus  the  angle  made  to  corres- 
pond in  situation  with  the  apex  of  the 
prostate  gland,  the  lower  or  grooved 
branch  lying  parallel  to  the  rectum.  The 
angle  rests  "on  the  furthest  extremity  of 
the  membranous  portion  of  the  urethra, 
so  that  when  the  knife  is  plunged  into  the 
groove  of  the  staff  the  membranous  por- 
tion escapes  all  injury.  The  staff  is  in- 
trusted to  an  assistant,  and  the  operator, 
keeping  the  left  forefinger  in  the  rectum, 
takes  a  long  straight  bistoury,  holding  it 
in  his  right  hand  with  the  palm  upwards, 

•  Edin.  Monthly  Journal,  Feb.,  1848. 
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the  blade  horizontal  and  the  edge  directed 
to  the  left;  he  then  enters  the" perineum 
opposite  the  angle  of  the  staff,  and  passes 
the  knife  straight  into  and  along  the 
groove,  as  far  as  the  stop  at  its  extremity, 
into  the  bladder.  Next  he  withdraws 
the  bistoury  slowly,  making  a  lateral  sec- 
tion of  the  prostate  ;  but  as  he  does  so 
cuts  outwards  and  downwards,  a  distance 
rather  more  than  equal  to  about  one- 
fourth  of  a  circle  round  the  upper  and 
left  side  of  the  rectum,  in  which  organ  his 
finger  still  remains ;  an  external  wound 
surrounding  the  corresponding  part  of  the 
anus  about  1|  inch  in  length  results 
from  the  operation.  His  arguments  in 
favor  of  this  procedure  are  :  1.  the  more 
easy  and  rapid  method  of  reaching  the 
prostate  gland,  being  only  two  lines  from 
the  surface  of  the  skin,  the  rectum  pressed 
out  of  the  way,  and  the  knife  passed 
straight  forwards  into  the  bladder  ;  2. 
the  membranous  portion  of  the  urethra  is 
avoided  and  less  incision  required ;  3. 
all  bloodvessels  are  out  of  the  way,  and 
consequently  there  is  no  hemorrhage  ;  4. 
the  rectum,  notwithstanding  its  vicinity 
to  the  incision,  is  less  likely  to  be  injured  ; 
and  5.  there  is  less  risk  of  deep-seated 
infiltration  of  urine. 

Allarton's1  operation  is  also  performed 
in  the  median  line,  but  he  does  not  make 
any  section  of  the  prostate  gland,  except 
it  be  but  partial,  just  incising  the  apex. 
The  ordinary  staff  is  introduced  into  the 
bladder,  and  then  the  left  forefinger  passed 
into  the  rectum,  so  as  to  feel  the  staff  at 
the  prostate  :  he  transfixes  with  a  straight 
bistoury  the  perineum  in  the  median  line 
about  half  an  inch  above  the  anus,  carry- 
ing the  knife  on  till  it  strikes  the  groove 
of  the  staff  at  the  membranous  portion  in 
front  of  the  prostate ;  the  urethra  is 
pierced  at  this  spot,  and  after  pushing  the 
knife  towards  the  bladder  for  a  few  lines, 
it  is  withdrawn,  at  the  same  time  cutting 
upwards,  dividing  the  urethra  a  little,  and 
finishing  so  as  to  have  an  external  incision 
of  f  to  1J  inch.  A  long  ball-pointed 
probe  is  then  passed  into  the  bladder 
along  the  groove  of  the  staff,  when  the 
latter  is  withdrawn,  and  the  left  index- 
finger  slided  along  the  probe  into  the  blad- 
der, dilating  the  prostate  and  neck  of  the 
bladder  to  the  requisite  extent,  and  serv- 
ing as  a  guide  to  the  forceps.  "Where  the 
stone  is  large  he  uses  Weiss's  three-bladed 
female  dilator,  or  Arnott's  hydraulic  di- 
lator. 

In  cases  of  large  stone  Vidal  de  Cassis 
has  advised  a  quadrilateral  section  of  the 
prostate  gland  ;  he  says,  "  no  matter  what 
kind  of  external  incision,  as  long  as  it  is 
not  too  small,  whether  it  be  transverse, 


On  Median  Lithotomy. 


oblique,  vertical,  or  curved  :  the  point  in 
view  is  to  have  one  large  external  incision 
and  many  small  internal  ones.  The  two 
first  sections  of  the  prostate  are  to  be  made 
along  the  two  inferior  oblique  diameters 
of  the  gland,  which  will  be  sufficient  when 
the  stone  is  of  moderate  size  ;  but  when 
large,  the  two  superior  oblique  divisions 
are  to  be  made,  first  one  and  then  the 
other"  (see  fig.  482,  aeee). 

We  shall  now  pass  on  to  lithotomy 
through  the  rectum— the  recto-vedcal  opera- 
tion. This  has  been  recommended  in  con- 
sequence of  its  supposed  readiness  of  per- 
formance, and  the  easy  passage  of  instru- 
ments, besides  being  free  from  hemor- 
rhage. The  operation  consists  in  placing 
the  patient  in  the  same  position  as  for  or- 
dinary lithotomy  ;  a  grooved  curved  staff 
is  then  introduced  into  the  bladder,  and 
held  by  an  assistant  firmly  and  perpen- 
dicularly, so  that  the  groove  is  in  the  me- 
dian line.  The  operator  takes  a  sharp- 
pointed  straight  bistoury  in  the  right 
hand,  resting  the  blade  flatways  on  the 
palm  or  surface  of  the  left  forefinger,  which 
latter  is  then  introduced  into  the  rectum 
to  the  extent  of  10  or  12  lines.  With  the 
right  hand  the  edge  of  the  knife  is  turned 
upwards,  and  its  point  thrust  through  the 
anterior  wall  of  the  rectum,  so  as  to  gain 
the  groove  of  the  staff,  and  as  the  knife  is 
withdrawn,  it  cuts  through  the  rectum, 
the  external  sphincter  and  cellular  tissue 
covering  the  urethra  and  integument  in 
the  median  line,  to  the  extent  of  one  inch. 
The  left  forefinger  is  next  carried  into  the 
wound  of  the  sphincter,  and  the  nail  in- 
serted into  the  groove  of  the  staff,  when 
the  bistoury,  with  its  edge  downwards,  is 
guided  along  it  through  the  wall  of  the 
urethra  into  the  groove,  and  pushed  in 
the  direction  corresponding  to  the  raphe, 
dividing  the  neck  of  the  bladder  and  the 
prostate  to  a  greater  or  less  extent  accord- 
ing to  the  presumed  size  of  the  stone  ;  the 
staff  having  been  removed,  the  finger  is 
introduced  into  the  bladder,  and  the  cal- 
culus extracted  by  the  forceps. 

The  drawbacks  to  the  operation  are  the 
gliding  of  the  mucous  membrane  of  the 
rectum  before  the  knife,  the  great  risk  of 
wounding  the  peritoneum  and  vesicute 
seminales,  the  subsequent  occurrence  of 
urinary  infiltration,  the  passage  of  feces 
into  the  bladder,  fistulous  sinuses,  etc. 

Recto-vesical  lithotomy  was  in  former 
years  greatly  in  vogue  with  the  Italian 
surgeons  Vacca  Berlinghieri,  Giorgi,  Ca- 
varra,  and  others  ;  it  was  also  adopted  by 
the  French  surgeons  Sanson,  Dupuytren, ' 
etc.  By  someEnglish  surgeons  it  has 
been  occasionally  had  recourse  to,  but  is 
at  the  present  time  an  operation  generally 
discarded  ;  so  much  so,  that  Malgaigne 
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has  erased  the  operation  and  mode  of  its 
performance  from  bis  recent  edition  of 
Operative  Surgery.      The  best  summary 


and  statistics  of  this  operation  is  that 
given  by  Konig,1  which  we  have  modified 
and  appended. 


Ages. 

Cases. 

Cures. 

Kecoveries 
■with  fistula. 

Deaths. 

Proportion  of 
deaths. 

Under  5  vears 

12 

8 

1 

3  I 

1   in  5 

From    5  to  under  10 

13 

9 

2 

2  5 

"     10         "        20 

16 

13 

1 

2 

1    "  8 

"     20         "        30 

5 

3 

1 

1 

1    "  5 

"     30         "        40 

5 

4 

... 

1 

1    "  5 

"     40         "        50 

3 

2 

... 

1 

1    "  3 

"     50         "        60 

9 

4 

2 

3 

1    "  3 

"     60         "        70 

6 

6 

... 

"     70  and  over 

9 

4 

2 

3 

1    "  3 

Age  not  stated 

5 

3 

2 

83 

56 

11 

16 

1  in  5T\ 

Tlie  hypogastric  or  high  operation. — Epi- 
cystotomia  Is  considered  by  some  surgeons 
the  most  direct,  short,  and  least  danger- 
ous operation.  Its  advocates  argue  that 
there  are  no  technical  or  anatomical  diffi- 
culties, with  the  exception  of  the  perito- 
neum, which  is  easily  avoided.  It  suits 
all  sizes  of  stone,  enables  the  surgeon  to 
have  a  free  opening  into  the  bladder,  and 
there  is  not  so  much  danger  of  infiltra- 
tion of  urine  as  has  been  alleged.  The 
wounding  of  the  peritoneum  must  be  re- 
garded as  a  failure  in  anatomical  manipu- 
lation. Pitba  remarks,  that  in  male  chil- 
dren and  young  persons  below  20,  as  well 
as  in  females,  the  bladder  stands  high 
ahove  the  pubes,  and  presents  an  uncov- 
ered portion  freely  to  surgical  manipula- 
tion ;  under  8  years  the  peritoneal  reflec- 
tion from  the  bladder  does  not  generally 
reach  lower  than  H  to  2  inches  from  the 
navel.  In  old  persons,  especially  when 
emaciated,  the  bladder  lies  deep  in  the 
pelvis,  behind  the  symphysis,  and  is  diffi- 
cult to  reach  ;  hence  the  impropriety  of 
operating  by  this  method  in  such  cases. 

Other  surgeons  maintain  that  there  is 
great  risk  of  peritonitis,  infiltration  of 
urine,  and  wound  of  the  peritoneum, 
and  that  the  operation  is  only  applicable  in 
cases  of  deformed  pelvis  ;  and  where  there 
is  much  fat  it  is  rendered  very  difficult. 

The  old  method  was  that  of  Franco, 
who  introduced  a  finger  into  the  rectum 
and  pushed  the  stone  up  towards  the  hy- 
pogastrium,  and  its  prominence  formed 
the  guide  for  the  incision.  A  more  cau- 
tious proceeding  was  afterwards  adopted. 
The  preparation  for  the  operation  consists 
in  emptying  the  rectum  and  distending 
the  bladder,  either  by  the  patient  retain- 
ing his  urine  or  by  injecting  a  sufficient 
quantity  of  tepid  water  to  produce  dis- 
tension without  over-excess,  which  latter 
is  best  performed  under  chloroform  at  the 
time. 


The  patient  is  placed  on  the  back,  with 
the  pelvis  raised,  and  the  operation  is 
performed  in  three  steps.  The  first  con- 
sists in  laying  bare  the  anterior  wall  of 
the  bladder,  by  a  vertical  incision  in  the 
median  line  immediately  above  the  pubes, 
cutting  through  the  linea  alba  and  fascia 
transversalis,  and  exposing  the  loose  sub- 
fascial cellular  tissue,  in  which  some  fat 
is  often  found. 

The  second  step  is  that  of  opening  the 
bladder,  and  is  the  most  important  part 
of  the  operation,  requiring  the  greatest 
precision  and  care  ;  the  opening  ought  to 
be  made  close  to  the  symphysis,  and  quite 
in  the  median  line.  Some  surgeons  have 
suggested  and  used  an  instrument  called 
the  sonde-a-darde,  which  consists  of  a 
trocar  concealed  in  a  catheter.  This  is 
introduced  through  the  urethra  into  the 
bladder,  and  then  the  trocar  is  extruded 
and  pushed  through  the  fundus  of  the 
bladder  at  the  external  opening.  This  is 
considered  both  imprudent  and  mischiev- 
ous. It  is  best  to  transfix  the  bladder 
through  the  Avound,  and  thus  secure  it. 
The  bladder  is  then  to  be  opened  by  a 
median  incision  from  below  upwards.  A 
few  authors  recommend  a  transverse  in- 
cision. The  external  incision  in  the  mean- 
while must  be  kept  open  by  retractors,  in 
consequence  of  the  tendency  of  the  pari- 
etes  to  contraction. 

The  third  step  consists  in  the  extraction 
of  the  stone,  which  may  be  readily  done 
by  a  pair  of  straight  forceps. 

Civiale  uses  the  sonde-a-darde,  and  has 
otherwise  modified  the  operation.2 

The  after-treatment  is  now  confined  to 
simple  measures  ;  formerly  a  gum  cathe- 
ter was  left  in  the  bladder,  others  made  a 
counter-opening  in  the  perineum  to  drain 

1  Konig,  Journ.  der  Chirurg.  von  Graefe  u. 
Walther,  Bd.  viii.,  p.  529,  1825. 

2  See  Thompson,  op.  cit.,  p.  72. 
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off  the  water,  and  some  used  sutures  in 
the  bladder ;  but  it  is  now  considered  more 
judicious  to  place  the  patient  in  bed  on  the 
back  or  sides  with  the  legs  drawn  up,  to 
employ  water-dressing,  and  nothing  else. 
~No  catheter,  no  canula,  no  other  mea- 
sure, is  required. 

Vidal  recommends  the  operation  to  be 
performed  "en  deux  temps."  An  inci- 
sion is  to  be  made  in  the  median  line,  di- 
viding all  tbe  tissues  and  exposing  the 
bladder  ;  then  the  operation  is  to  be  set 
aside,  and  the  wound  filled  with  charpie, 
which  is  to  be  replaced  daily  so  as  to  pre- 
vent union.     If  at  the  end  of  six,  seven, 


or  eight  clays  there  be  abundant  suppura- 
tion, the  operation  is  to  be  completed  by 
opening  the  bladder  with  a  straight  bis- 
toury, and  extracting  the  calculus. 

Supra-pubic  lithotomy  had  at  one  time 
many  advocates,  and  it  is  now  strongly 
urged  in  those  cases  where  there  is  a  very 
deep  perineum,  with  enlarged  prostate, 
and  a  large-sized  calculus.  The  most 
comprehensive  work  on  this  subject  is 
that  by  M.  Behnas,1  whose  carefully  col- 
lected table  of  100  cases  will  give  some 
general  idea  as  to  the  success  of  the  ope- 
ration. 


Ages. 

Cases. 

Recoveries. 

Deaths. 

Proportion  of  deaths. 

Under  5  years 
From    5  to  under  10 

9 
16 

8 
16 

1  I 

1  in  25  cases 

"     10         "         20 

15 

13 

2 

1   "  7*     " 

"    20         "        30 

9 

8 

1 

1    "  9       " 

"    30         "        40 

7 

4 

3 

i  "  H   " 

"    40         "        50 

7 

6 

1 

1    "  7      " 

"    50         "        60 

7 

4 

3 

i      <<    oj.      a 

"    60         "        70 

16 

6 

10 

1     "    \%      " 

"    70  and  upwards 

14 

10 

4 

1     "    3^      " 

100 

75 

25 

1   "  4      " 

Civiale1  gives  a  very  unfavorable  ac- 
count of  this  operation  as  performed  in 
Paris,  for  of  75  cases,  35  died,  and  35  re- 
covered, and  of  these  latter  5  had  a  fistula 
remaining.  In  5  cases  the  result  is  not 
given.     Gross2  has  constructed  a  table  of 


180  cases,  but  it  is  probable  that  many  of 
the  cases  of  one  collector  is  included  in 
that  of  another.  However,  we  have 
thought  fit  to  offer  the  table  as  it  stands 
in  his  work. 


Table  showing  Results  of  1^0  Cases  of  the  Supra-pubic  Operation. 


Operative  collectors. 

Cases. 

Cures. 

Deaths. 

Proportions. 

Frere  Come 

100 

81 

19 

1  in  5T\ 

Douglas 

4 

3 

1 

1    "  4 

Cheselden  . 

9 

8 

1 

1    "  9 

Paul  . 

4 

4 

0 

Pye     . 

4 

1 

3 

3    "  4 

Macgill 

4 

3 

1 

1    "  4 

Thornhill    . 

16 

13 

3 

1    "  5| 

Souberbeille 

39 

28 

11 

1    «  3T«T 

180 

141 

39 

1    «  4T\ 

Dr.  Humphry,3  of  Cambridge,  operated 
successfully  on  a  boy  set.  14,  where  the 
stone  was  of  the  size  and  shape  of  a  small 
hen's  egg,  and   weighed   1J-  ounce.     He 

1  Civiale,  Parallele  entre  la  Cystotomie, 
etc.     Paris,  1836. 

2  Gross,  Diseases  of  the  Urinary  Bladder, 
1855,  p.  636. 

3  Trans,  of  Prov.  Med.  and  Surg.  Associa- 
tion, new  series,  vol.  v.,  p.  102,  1851. 


gives  a  table  of  104  cases,  mostly  derived 
from  the  foregoing  ones,  and  with  the 
following  result  : — 

"In  the  104  cases  tabulated  31  were 
fatal,  or  somewhat  less  than  1  in  3.  Tbe 
age  of  the  patient  makes  no  great  differ- 
ence in  the  result,  for — 


1  Belmas,    Traite   de    la   Cystotomie    sus- 
pubienne.     Paris,  1827. 
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In  38  cases  under  20  years    . 
"    8      "     between  20  to  50  years 
"19      "     from  50  to  70  years     . 
"  18      "     above  70  years    . 


b3 


Fatal. 
9 
3 


23 


"  The  cause  of  death  appears  to  have 
been  generally  peritonitis,  or  infiltration 
of  urine  into  the  loose  Cellular  tissues 
about  the  bladder. 

••  Maund  is  said  to  have  lost  only  5  in 
40  operations  ;  and  of  100  patients  ope- 
rated on  by  Frere  Come,  no  more  than  19 
are  reported  to  have  died.  These  results 
are  so  favorable  that  I  have  been  unwill- 
ing to  admit  them  in  the  general  table. '" 

In  taking  a  general  survey  or  making 
any  critical  comparison  of  the  various 
principal  operations  and  modes  of  re- 
moving a  calculus  from  the  bladder,  much 
will  depend  upon  the  age  and  condition  of 
the  patient,  as  well  as  the  size  and  nature 
of  the  stone.  In  the  first  place,  the  gnat 
point  will  be  to  determine  whether  the 
case  be  lit  for  the  operation  of  lithotrity. 
This  question,  however,  is  alluded  to  in 
the  essay  on  thai  subject.  When  lithot- 
omy is  determined  upon,  there  can  be  no 
doubt  for  a  moment  that  in  children 
under  12  years  of  age  the  lateral  opera- 
tion is  the  safest  and  most  successful,  the 
mortality  being  1  in  17:',  cases  only.  Of 
course  this  does  not  preclude  the  perform- 
ance of  the  median  operation,  where  the 
stone  is  small  or  even  of  moderate  size. 
At  puberty  and  adolescence,  and  in  man- 
hood and  adults,  from  12  to  4s  years,  the 
mortality  of  the  lateral  operation  rises  to 
nearly  1  in  8,  and  from  49  to  81  years  it 
amounts  to  1  in  4  cases.  It  is  in  these 
periods  of  life,  then,  that  some  other 
modes  of  operating  have  been  suggested 
to  lessen  the.  mortality.  Statistics  have 
not  yet  shown  so  much  improvement  as 
might  be  anticipated.  Thus  in  Allarton's 
median  operation,  on  139  cases  at  all  ages, 
13  deaths  ensued,  being  1  in  11  ;  and 
when  restricting  this  to  adults,  the  mor- 

['  Dulles,  of  Philadelphia,  in  the  American 
Journal  of  Medical  Sciences,  July,  1875,  and 
April,  1878,  makes  an  excellent  showing  for 
the  high  operation,  strongly  advocating  a 
more  general  adoption  of  the  method  and  giv- 
ing some  exceptionally  good  results  from  his 
own  experience.  Rachel,  in  the  same  jour- 
nal (January,  1879,  p.  116),  reports  a  case 
and  commends  the  conclusions  of  Dulles. 
Peterson  (Med.  News  and  Abstract,  April, 
1881,  from  Archiv  fur  Klin.  Chir.,  Band  xxv., 
s.  752)  thinks  the  dangers  of  this  operation 
are  lessened  by  injecting  the  rectum  as  well 
&s  the  bladder  with  warm  water ;  also  by 
careful  suture  of  the  bladder  with  fine  catgut, 
under  antiseptic  precautions.] 


tality  was  1  in  7  ;  and  in  Mr.  Williams's 
report  the  mortality  over  50  years  of  age 
is  nearly  1  in  24.  Of  00  cases  operated 
upon  by  Buchanan's  method,  the  result 
seems  to  be  the  same  as  in  Allarton's 
operation,  except  that  in  adults  the  mor- 
tality is  1  in  8. 

The  bilateral  operation  of  Dupuytren 
bears  a  death  ratio  of  1  in  4^,  the  recto- 
vesical about  1  in  5,  and  the  supra-pubic 
1  in  3i-.  These  latter  proceedings  are 
only  had  recourse  to  in  cases  of  very 
large  stone  and  where  complications  ex- 
ist preventing  perineal  lithotomy. 

As  far  as  our  present  information 
extends,  the  median  operation  may  he 
performed  with  safety  in  cases  where  the 
stone  is  small ;  hut  the  lateral  operation 
is  to  be  preferred  in  all  other  cases  where 
lithotrity  is  inexpedient. 

[It  is  hard  to  conceive  of  any  case 
where  the  stone  is  small  which  may  not 
be  promptly  and  effectively  dealt  with  by 
modern  rapid  lithotrity  with  less  danger 
to  life  than  by  resort  to  any  cutting  ope- 
ration ;  therefore  the  field  of  usefulness  of 
median  lithotomy  is  steadily  narrowing. 
The  two  exceptions  in  which  cases  of 
small  stone  may  not  be  subjected  to  rapid 
lithotrity  are  young  children,  and  cases  of 
deep  organic  stricture  complicated  by 
stone.  In  the  former,  lateral  lithotomy 
yields  results  which  cannot  be  improved. 
In  the  latter,  a  central  incision  of  the 
stricture,  as  in  the  operation  of  external 
perineal  urethrotomy,  will  allow  rapid 
lithotrity  to  be  easily  and  safely  per- 
formed through  the  wround.  In  this  way 
the  stricture  and  stone  are  simultaneously 
treated.] 

The  main  issue,  as  regards  the  success 
of  an}'  one  form  of  operation,  seems,  after 
all,  to  be  chiefly  dependent  upon  the 
mode  of  enlarging  the  opening  of  the 
urethra  through  the  prostate  and  the 
neck  of  the  bladder.  This  resolves  itself 
into  one  of  two  proceedings  ;  either  dila- 
tation of  the  prostate  and  neck  of  the 
bladder,  as  in  the  median  operation,  or 
section  of  these  structures,  as  in  lateral 
lithotomy.  Is  it  safer  to  dilate,  bruise, 
and  lacerate  the  prostate  gland  and  neck 
of  the  bladder,  or  to  make  a  clean,  care- 
ful incision  with  the  knife  ?  Small  stones 
are  no  test  whatever  as  to  the  value  of 
either  mode  of  operation,  nor  are  calculi 
in  children  ;  for  in  the  latter,  whichever 
mode  is  adopted,  a  recovery  is  expected.1 
It  is  in  adults  that  we  are  always  trying 
to  lessen  the  mortality  after  the  lateral 

1  Thus,  in  the  last  two  years,  at  Guy's 
Hospital,  fifteen  children  under  fourteen 
years  of  age  underwent  lateral  lithotemy, 
without  any  unfavorable  result ;  and  it  is 
not  improbable  that  median  lithotomy  might 
have  been  similarly  successful. 
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operation,  and  none  of  the  recent  im- 
provements seem  to  have  supplied  the 
deficiency.  Even  in  Mr.  Allarton's  re- 
cent table,  p.  499,  2d  edit.,  his  mortality 
is  1  in  7. 

We  should  have  gladly  quoted  the  table 
inserted  in  that  work,  which  consists  of 
170  cases  of  median  lithotomy,  but  these 
do  not  in  the  least  represent  the  actual 
state  of  affairs ;  the  cases  are  for  the 
most  part  taken  from  all  sorts  of  reports 
of  a  successful  issue  ;  many  known  cases 
of  death  after  the  median  operation  are 
unrecorded  ;  in  two  instances  the  author 
himself  has  been  obliged,  in  consequence 
of  the  size  of  the  stoue,  to  abandon  the 
operation,  and  terminate  it  by  section  of 
the  prostate  gland  ;  which  latter  proceed- 
ing undoubtedly  led  to  the  successful  ter- 
mination. Median  lithotomy,  therefore, 
necessitates  the  bruising  and  laceration  of 
the  prostate  gland,  in  cases  of  stone  above 
a  certain  size,  and  in  consequence  will  al- 
most inevitably  lead  to  a  fatal  result.  The 
lateral  section  still  maintains  its  position 
as  the  safest ;  it  was  so  with  Cheselden, 
Crosse,  and  numerous  other  surgeons. 

The  most  perfect  and  unique  collection 
of  cases  of  the  median  operation,  per- 
formed at  a  hospital  of  well-established 
reputation  for  lateral  lithotomy,  will  give 
more  insight  into  the  comparative  merits 
of  the  two  operations  ;  and  we  gladly 
avail  ourselves  of  the  opportunity  of  pre- 
senting to  our  readers  one  that  has  been 
so  formed.  By  permission  of  Mr.  Wil- 
liams we  are  enabled  to  insert  his  tables, 
and  thus  compare  the  results  of  64  cases 
of  median  lithotomy  with  the  last  64  cur- 
rent cases  of  lateral  lithotomy  performed 


at  the  Norfolk  and  Norwich  Hospital  up 
to  November,  1869. 

Table  of  the  last  Sixty-four  Cases  of  Lateral 
Lithotomy  performed  at  the  Norwich  Hos- 
pital. 


Ages  of  the  patients 

operated  upon. 

Cured. 

Died. 

Total. 

Under  5  years 

16 

16 

5  to  10 

11 

11 

10  "  15 

1 

1 

2 

15  "  20 

1 

1 

20  "  30 

1  - 

1 

30  "  40 

1 

1 

40  "  50 

2 

1 

3 

50  "  60 

6 

1 

7 

60  "  70 

15 

4 

19 

70  "  80 

2 

1 

3 

Total     .     .     . 

56 

8 

64 

Abstract  of  the  Cases  of  Median  Lithotomy. 


Ages  of  the  patients 

operated  upon. 

Cured. 

Died. 

Total. 

Under  5  years 

11 

1 

12 

5  to  10 

4 

... 

4 

10  "  15 

4 

4 

15  "  20 

1 

1 

20  "  30 

1 

1 

30  "  40 

5 

1 

6 

40  "  50 

1 

1 

50  "  60 

7 

2 

9 

60  "  70 

14 

9 

23 

70  "  80 

3 

3 

Total     .     .     . 

51 

13 

64 
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Table  of  Cases  on  whom  Median  Lithotomy  teas  performed  at  the  Norfolk  and  Norwich 
Hospital.  The  Table  shows  the  Age  of  each  Patient — the  Eesult — the  number  of  Days 
under  Care  after  the  Performance  of  the  Operation — the  Number  of  Calcidi  removed 
from  each  Case — the  Weight  and  Dimensions  of  each  Calculus — when  more  than  one 
stone  was  jiresent,  the  Dimensions  of  the  largest  are  given. 

By  Charles  Williams,  F.R.C.S.,  Assistant  Surgeon  to  the  Hospital. 


Dimensions  in  inches. 

Age. 

Result. 

Days 
under 

No.  of 
calculi. 

Weight. 

No. 

] 

Remarks. 

care. 

Length. 

Breadth 

Depth. 

1 

2 

Cured 

22 

1 

14  grs. 

6 

4 
f 

2 

T 

2 

2 

(i 

35 

1 

34  grs. 

f 

s 

3 

5 

3 

3 

it 

23 

1 

14  grs. 

4 

3 

ii 

29 

1 

3*J 

H 

"i 

5 

5 

4 

(i 

29 

1 

35  grs. 

... 

Broken  in  extraction. 

6 

4 

ii 

15 

1 

16  grs. 

... 

... 

Broken. 

7 

4 

n 

29 

3 

30  grs. 

... 

Small  calculi. 

8 

4 

ii 

36 

1 

47  grs. 

l 

6 

5 

"f 

:• 

5 

ii 

50 

1 

15  grs. 

... 

... 

10 

5 

ii 

22 

1 

BU 

f 

"i 

I 

11 

5 

ii 

29 

1 

bgrs. 

12 

6 

ii 

22 

1 

3Jss 

... 

Broken. 

13 

8 

it 

35 

1 

9v 

i" 

6 

1 

14 

10 

ii 

16 

1 

3  grs. 

... 

15 

10 

a 

29 

1 

9v 

i 

5 

5 
t 

Removed  entire.    Lithates. 

L6 

11 

ii 

21 

3 

3'U  B'J 

Ail  broken. 

17 

12 

ii 

28 

1 

6  grs. 

... 

... 

... 

18 

13 

ii 

29 

1 

9j 

... 

Broken. 

19 

13 

ii 

36 

1 

3U  gr-  x 

3 
1 

l 

8 
i 

Oxalate  of  lime.     Removed 
entire. 

2(1 

19 

ii 

56 

1 

Siij  gr.  x 

h 

H 

i 

A  perineal  fistula  remained. 

21 

21 

ii 

29 

1 

3VJSS 

1* 

l 

1 

Oxalate ;  broken. 

22 

33 

ii 

22 

1 

5ii  j-'r-  x 

If 

n 

3 

23 

33 

ii 

15 

2 

9xiv 

If 

i 

5 
■8" 

One  weighed  9  viij,  the  other 
9yj.  The  dimensions  of  the 
larger  only  are  given. 

24 

38 

ii 

36 

1 

3J 

5 

* 

4 

S 

3 

■8" 

Broken  into  3  pieces  ;  phos- 
phates and  lithates. 

25 

38 

it 

22 

1 

3J 

i 

i 

3 
~8~ 

Lithates ;  slightly  fractured. 

26 

40 

ii 

78 

■*• 

3i*9j 

Phosphatic ;    broken    into 
fragments ;   a   fistula    re- 
mained. 

27 

47 

ii 

28 

2 

3™j 

if 

a 

8 

6 

Lithic  acid. 

28 

52 

ii 

21 

3 

3v  9U 

i 

6 

1 

Lithic    acid.     One   removed 
perfect ;  the  rest  broken. 

29 

57 

ii 

29 

5 

3*ij  9ij 

i 

1 

4 

"8" 

Each  weighed  about  3'j- 

30 

57 

ii 

29 

1 

3"J 

if 

H 

1 

31 

59 

ii 

16 

1 

3J  gr-  x 

H 

l 

3 

8 

32 

59 

ii 

36 

2 

5iv 

l 

6 

4 

Lithic  acid ;    both   removed 
entire. 

33 

59 

ii 

63 

1 

5vss 

i 6 

1^ 

5 

Lithic  acid ;  entire. 

34 

60 

ii 

15 

4 

3viij 

i 2 

1 

5 
8 

Each  weighed  about  59- 

35 

61 

ii 

37 

1 

Bv 

Broken  during  extraction. 

36 

61 

" 

31 

10 

3iij 

Several  were  broken. 

37 

61 

ii 

28 

1 

5J 

7 

6 

2 
8 

Lithates    and   phosphates  ; 
unbroken. 

3S 

62 

ii 

58 

several 

3viiJ 

Some  entire  ;  others  broken. 
Lithates  and  phosphates. 

39 

62 

ii 

36 

1 

9iv 

7 
g 

6 
8 

2 
8 

Lithic  acid  ;  removed  entire. 

40 

63 

ii 

69 

1 

Siv3v 

2| 

2 

1* 

A    recto-vesical   fistula  re- 
mained. 

41 

64 

ii 

50 

1 

3iv  9U 

lf 

n 

6 

8 

Lithic ;  entire. 

42 

,  64 

li 

29 

1 

46  grs. 

Phosphates  ;  broken. 

43 

66 

ii 

42 

1 

22  grs. 

Broken  during  extraction. 

44 

66 

u 

36 

5 

B^iij 

... 

... 

... 

Median  operation  performed 
a  second  time  ;  a  fistula  re- 

i 

mained  after  the  first,  which 
was  cured  by  the  second. 
Same  case  as  No.  43. 
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Dimensions  in 

nches. 

No. 

Age. 

Result. 

Days 
under 

No.  of 

calculi. 

Weight. 

Remarks. 

67 

care. 

Length. 

Breadth 

Depth. 

45 

Cured 

30 

1 

5".i  Bu 

If 

H 

5 

46 

68 

" 

29 

2 

3U 

H 

2 

3. 

47 

70 

it 

22 

1 

9ij 

Phosphatic  and  broken  ;   a 
perineal    fistula   present 
from  a  former  lateral  ope- 
ration. 

48 

70 

a 

37 

1 

5"j 

if 

1 

4 

8 

Litliic  ;  entire. 

49 

72 

it 

50 

1 

3j 

Broken  ;  same  patient  as  No. 
47 ;  fistula  remained  un- 
healed. 

50 

73 

<( 

42 

several 

Siijss 

Phosphatic;  all  broken. 

51 

73 

it 

29 

1 

3i* 

i^ 

i"i 

1 

Entire ;  coated  with  phos- 
phates. 

52 

4 

Died 

1 

2 

3ss 

53 

37 

a 

13 

1 

3vij 

... 

54 

55 

a 

3 

2 

9viJ 

li 

8 

if 

2 

Both  broken. 

55 

57 

(< 

11 

1 

5j  9U 

If 

14 

8 

l8 

56 

61 

it 

9 

2 

3*3*5 

If 

If 

1^ 

Each  weighed  about  $v. 

57 

61 

it 

9 

1 

3ij«s 

li 

1 

5 

"8 

Litliic ;  entire. 

58 

62 

(i 

18 

1 

3^j 

If 

1^ 

8 

1 

59 

64 

<( 

86 

3 

3* 

Broken  previously  to  ex- 
traction ;  several  found  in 
the  bladder  after  death. 

60 

65 

l< 

11 

several 

3iJ  gr-  x 

... 

... 

Lithic,  all  broken  ;  9  found 
in  the  bladder  after  death. 

61 

66 

i< 

4 

1 

^vss 

If 

1  s 

6 

62 

66 

<< 

2 

1 

IJ 

2 

If 

7 
if 

63 

66 

(i 

4 

1 

3*ij 

2 

If 

1 

64 

68 

it 

14 

1 

6  grs. 

The  average  number  of  days  that  each 
of  the  51  cases  of  cure  was  under  care, 
after  the  performance  of  the  median  ope- 
ration, was  34. 

The  average  number  of  days  that  each 
of  the  56  cases  of  cure  was  under  care, 
after  lateral  lithotomy,  was  42. 


In  64  lateral  lithotomies  8  died,  or  one 
death  to  seven  recoveries.  In  64  median 
lithotomies  13  died,  or  one  death  to  four 
recoveries.  The  average  number  of  days 
each  case  survived  the  former  operation 
was  ten,  the  latter  fourteen. 


The  Number  and  Weight  of  the  Calculi  removed  from  those  who  died  after 
Under  five  years  (set.  1£)       .....         1  calculus, 


From  30  to  40  years 
From  50  to  60 


From  60  to  70 


•  {I 


2  calculi 

calculus 
1 
1 
1 
1 
1         " 

1  " 

2  calculi 

3  " 
several 


Median  Lithotomy. 

weighing  gss. 
3^ij. 

9vij. 

"         grs.  vj. 
"         5vss. 

"     ij. 

3«j. 

"         ^iiss. 
3x. 


The  Number  and  Weight  of  the  Calcidi  removed  from  those  who  died  after  Lateral  Lithotomy. 

1  calculus,  which  weighed  3hj  9j- 

1  "  "  Six, 

2  calculi,  weighing  3ij- 

(1  calculus         "  3ivss. 

1         "  "  J5J. 

1         "  "  3iv9j. 

1        "  "  3x. 

1         "  "  3iv. 


From  10  to  20  years 
"     40  "  50     " 
"     50  "  60     " 

ii     60  «  70      " 

it     70  it  8o      << 
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Remarks  by  Mr.  Williams  on  the  cases  of 
median  lithotomy. 

Two  cases  were  cut  twice  by  the  median 
plan,  at  intervals  of  nine  and  tour  months 
respectively. 

In  no  case  did  recovery  result  when  the 
calculus  exceeded  3  drachms  2  scruples  ; 
except  in  one  case,  in  which  the  stone 
weighed  upwards  of  4i  oz.,  hut  a  portion 
of  the  rectum  and  perineum  sloughed, 
and  a  perineo-recto-vesical  fistula  was 
established. 

In  no  case  did  a  cure  result  when  the 
long  diameter  of  the  calculus  exceeded 
It  inch,  and  the  short  1-^  inch,  except  in 
the  case  in  which  the  stone  weighed  up- 
wards of  li  oz. 


Calculi  in  the  prostate  gland. 

The  prostate  gland,  like  other  glands, 
is  liable  to  an  inspissation  of  its  secretion, 
producing  small  yellow,  sometimes  red, 
pale  or  colorless  bodies  scattered  through- 
out the  follicular  structure.  These  at 
first  are  said  to  consist  entirely  of  organic 
matter,  which  Virchow  believes  to  be  de- 
rived from  a  peculiar  insoluble  protein 
substance  mixed  with  semen  ;  but  sooner 
or  later  these  formations  are  believed  to 
irritate  the  mucous  membrane,  causing 
phosphatic  depositions,  which  become  en- 
crusted upon  the  organic  matter,  and  thus 
the  genuine  prostatic  calculi  are  formed. 

Prostatic  calculi,  therefore,  have  their 
development  and  origin  in  the  gland-tis- 
sue. Their  number  varies  from  1,  2,  3,  to 
100  or  more,  like  a  bag  of  marbles.  Their 
size  ma}'  be  that  of  grains  of  sand,  or  may 
increase  to  that  of  a  poppy-seed  or  cherry- 
stone. As  they  gradually  enlarge,  they 
come  in  contact  with  each  other,  and 
undergo  a  degree  of  attrition,  whereby 
they  form  facets  or  articulations,  and  the 
surfaces  are  often  rendered  as  smooth  as 
porcelain. 

Their  form,  then,  generally  is  very 
irregular,  sometimes  triangular,  square, 
etc. 

Their  color  is  generally  that  of  brown 
chestnut,  sometimes  whitish,  black,  or 
red  ;  the  brown  coating  is  supposed  to  be 
derived  from  the  secretion  of  the  gland  ; 
sometimes  they  are  transparent,  pearly, 
like  pearl-barley. 

Their  structure  and  consistence  also 
vary  ;  they  are  sometimes  of  not  very 
great  consistence,  and  amorphous  ;  but 
generally  in  concentric  layers  around  a 
central  nucleus  :  occasionally  with  radiat- 
ing stripe  ;  and  sometimes  they  are  com- 
pact, firm,  and  brittle. 

Their  chemical  composition,  according 
to  Dr.  Wollaston,  is : — 


Phosphate  of  lime 
Carbonate  of  lime 
Animal  matter 


84.5 

0.5 

15.0 

100.0 


Although  prostatic  calculi  in  their  early 
formation  are  seated  in  the  gland-sub- 
stance, becoming  enveloped  on  all  sides 
by  its  tissues,  and  forming  for  themselves 
a  bed  in  the  lateral  lobes,  and  when  en- 
larged encroaching  upon  the  rectum,  so 
as  to  be  felt  bj-  digital  examination  ;  yet 
more  frequenth'  they  distend  the  prostatic 
ducts,  converting  them  into  pouches,  and 
appear  at  their  open  mouths,  so  as  to  be 
felt  by  the  sound  in  its  passage  along  the 
prostatic  portion  of  the  urethra.  These 
calculi  may  project  into  the  urethra,  and 
thus  have  a  free  urethral  surface  and  an 
adherent  prostatic  portion.  Either  of 
these  surfaces  may  become  enlai-ged,  the 
prostatic  portion  attaining  the  size  of  an 
ordinary  urinary  calculus,  and  its  ure- 
thral portion  may  extend  backwards  into 
the  bladder,  forming  a  prostato-vesical 
calculus.1 

Sometimes  one  or  more  prostatic  calculi 
may  be  detached  from  their  recess  and  lie 
free  in  an  open  duct. 

The  other  forms  of  calculi  in  the  pros- 
tate are  derived  from  a  very  different 
source  ;  thus,  a  urinary  calculus  may  es- 
cape from  the  bladder  when  small,  and 
become  lodged  in  the  prostate  :  this  may 
either  obstruct  the  canal,  or  may  be  expel- 
led along  the  urethra  ;  or  it  may  form  a  bed 
for  itself  in  the  prostate  gland  either  by 
ulceration  or  pressure.  These  calculi  are 
readily  recognized  on  section  as  present- 
ing all  the  characters  of  the  ordinary 
urinary  calculus,  and  as  being  totally  dif- 
ferent from  the  true  prostatic  calculus. 
But  they  so  far  resemble  each  other,  that 
where  a  urinary  calculus  becomes  lodged 
in  the  prostate,  the  successive  deposits 
hereafter  ensuing  consist  of  phosphate 
and  carbonate  of  lime  ;  so  that  in  external 
appearance  they  are  somewhat  like  that 
of  the  true  phosphatic  calculus.  After 
lithotrity,  and  even  after  lithotomy,  frag- 
ments of  stone  may  become  arrested  or 
left  in  the  prostate  ;  so  that  after  one, 
two,  thi-ee,  or  more  years,  a  prostatic  cal- 
culus maybe  developed,  the  nucleus  being 
a  fragment  of  a  urinary  calculus. 

There  is  one  other  rare  variety  (the 
vesico-prostatic) ;  it  is  that  in  which  a 
vesical'  calculus  is  situated  in  the  bladder, 
near  its  neck,  which  on  increasing  in  size 
sends  a  prolongation  through  the  vesical 
opening  of  the  urethra  into  the  prostate 
gland.  Here  again  it  enlarges,  both  vesi- 
cal and  prostatic  portions  increase,  and 

'  See  collection  of  cases  in  the  Guy's  Hos- 
pital Reports,  3d  series,  vol.  iii.,  p.  351. 
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their  bar  of  union  remaining  stationary 
produces  the  same  condition  as  is  observed 
in  the  prostato-vesical  variety,  viz.,  a 
dumb-bell  or  bar-shot-shaped  appearance. 
It  is  singular  that  in  the  majority  of  in- 
stances the  urethra  above  was  perfectly 
pervious,  allowing  a  free  flow  of  urine 
and  the  passage  of  a  sound  over  the 
stone. 

The  symptoms  depend,  of  course,  upon 
the  size,  number,  and  situation  of  the 
calculi,  and  vary  exceedingly  ;  being 
sometimes  very  slight.  Indeed  in  some 
instances  there  have  been  no  symptoms 
whatever,  and  the  presence  of  the  calcu- 
li was  only  ascertained  after  death  :  when 
the  calculi  are  large,  and  encroach  upon 
the  urethra,  there  is  a  sense  of  pain  and 
weight  in  the  perineum,  and  frequent 
micturition,  irritation  and  uneasiness  at 
the  neck  of  the  bladder  ;  the  prostate  may 
become  inflamed,  and  abscesses  follow. 
Sometimes  there  are  continual  semi-erec- 
tions of  the  penis,  and  difficulty  in  the 
emission  of  semen. 

The  diagnosis  is  arrived  at  by  explora- 
tion of  tbe  urethra  by  means  of  a  sound 
or  lithotrite,  and  the  introduction  of  the 
finger  into  the  rectum.  Soft  bougies  of  a 
large  size  have  been  recommended,  which 
are  to  receive  the  impressions  of  the  stone  ; 
but  these  impressions  may  become  oblite- 
rated on  withdrawal  of  the  bougie. 

The  treatment  will  consist  in  removing 
them  by  means  of  a  properly  constructed 
forceps,1  when  the  calculi  are  small  and 
free  ;  but,  generally  speaking,  an  external 
incision  is  requisite.  Tbe  operation  is 
conducted  in  the  same  way  as  for  litho- 
tomy, with  these  exceptions  :  the  incision 
is  to  be  made  in  the  median  line,  and 
should  include  a  sufficient  section  of  the 
prostate  for  the  escape  of  the  calculus. 
If  there  are  no  symptoms,  some  recom- 
mend that  the  case  should  be  left  alone  ; 
others  advise  that  when  the  symptoms 
are  urgent  the  calculus  should  be  pushed 
back  into  the  bladder :  this  latter  sugges- 
tion only  applies  to  lodged  urinary  calculi 
or  fragments  of  calculi,  where  the  ure- 
thral forceps  have  failed.  Where  the 
stone  has  attained  a  large  size,  lateral 
lithotomy  must  be  performed. 

Calculi  in  the  urethra  are  for  the  most 
part  derived  from  the  bladder  and  kidney, 
or  from  fragments  of  calculi  becoming  ar- 
rested at  the  narrower  parts  of  the  canal, 
more  especially  the  membranous  portion, 
there  lodging  and  setting  up  various  symp- 
toms.     However,  in  some  very  rare   in- 

1  Such  as  Weiss's  long  urethral  forceps,  8J 
inches  long ;  the  ends  of  the  blades  are  not 
pointed,  should  not  meet  each  other,  and 
should  be  slightly  scooped  ;  or  Weiss's  oauula 
forceps. 


stances  the  calculus  may  be  formed  in  the 
urethra,  in  this  wise  :  urine  collects  be- 
hind a  stricture  or  constriction,  and  a 
pouch  or  diverticulum  thus  ensues,  where- 
in urinary  deposit  may  take  place  and 
form  the  nucleus  of  a  calculus,  generally 
of  the  lithic-acid  variety  ;  but  it  is  more 
probable  that  a  particle  of  calculous  mat- 
ter or  small  particles  of  gravel  have  be- 
come arrested  in  this  pouch  and  given  rise 
to  stone. 

The   size  of  the   stone  varies  ;   where 
there  is  only  one,  it  is  generally  of  a  larger 
calibre  than  the  urethra  in  -its  transverse 
diameter,  and  assumes  an  elongated  form  ; 
they  may  acquire  a  very  large  size  ;  where 
there   are   several,  they  are   often   small 
and  facetted,  generally  plane  and  smooth. 
The   symptoms  are  very   variable — in 
some  cases  there  are  none  at  all ;  in  others 
there  is  acute  pain  at  the  site  of  the  cal- 
culus, and   if  this  be  rough,  the  pain  is 
very  excruciating.    The  urine  may  escape 
freely,  or  it  may  be  passed  frequently,  or 
there   may  be   a  frequent  desire  with  in- 
ability  to  micturate,    or    there   may  be 
actual  retention  ;  this  latter  symptom  is 
more  frequently  present  where  the  stone 
is  lodged  in  the  fossa  navicularis.     When 
left  alone,  dilatation  of  the  urethra  en- 
sues,   excavations    and  pouches  are   in- 
duced, ulceration  of  the  urethra  follows, 
and  sometimes  rupture,  causing  infiltra- 
tion and  extravasation  of  urine,  involving 
the  scrotum  ;  this  is  attended  with  high 
irritation,  fever,  and  constitutional  dis- 
turbance.     Suppuration  may  follow,  and 
the  abscess  burst  externally,  allowing  the 
exit  of  the  stone,  which  is  succeeded  by 
urinary   fistula.      Ischuria  and  enuresis 
may  likewise  be  produced  ;  and  in  some 
rare  instances  suppression  of  urine  and 
uraemia  may  follow. 

Tbe  diagnosis  is  generally  easy  by  care- 
ful exploration  of  the  canal  with  a  small- 
sized  sound  or  a  long  probe,  the  finger  at 
the  same  time  being  passed  along  the  out- 
side of  the  canal,  so  that  when  the  instru- 
ment impinges  upon  the  stone,  the  finger 
may  be  placed  on  its  vesical  side,  so  as  to 
prevent  the  pushing  back  of  the  stone  and 
its  slipping  into  the  bladder.  Rectal  ex- 
amination is  oftentimes  of  service. 

The  treatment  by  endeavoring  to  facili- 
tate the  escape  forwards  by  means  of  suc- 
tion and  insufflation,  as  practised  in  for- 
mer years,  is  obsolete,  and  inefficient  for 
its  purpose.  There  is  always  a  gradual 
tendency  of  the  urine  to  push  the  calculus 
forwards  ;  hence  the  surgeon  often  directs 
compression  of  the  urethra  to  be  made  in 
front  at  the  moment  of  micturition  :  when 
the  urine  has  been  retained  in  the  bladder 
and  urethra  as  long  as  possible,  the  com- 
pression is  to  be  suddenly  withdrawn,  and 
the  calculus  may  often  follow  in  the  gush. 
This  failing,  a  warm  bath  should  be  or- 
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dered,  and  the  urethra  dilated  with  a 
bougie,  which  may  prove  successful.  The 
case,  however,  generally  resolves  itself 
into  the  attempt  at  the  removal  of  the 
calculus  by  instruments  passed  into  the 
urethra  ;  and  here  numerous  instruments 
have  been  devised  both  in  this  and  in 
other  countries,  and  with  some  satisfac- 
tory results.  In  some  instances  these 
have  succeeded  in  their  object  ;  in  others 
a  failure  has  been  experienced.  We  must 
bear  in  mind  that  too  much  endeavor  at 
extraction  b\-  means  of  forceps  is  bad, 
and  detrimental  to  the  canal  and  the  pa- 
tient. The  quickest,  easiest,  and  safest 
remedy,  after  failure  of  the  forceps,  is  the 
incision  in  the  median  line  over  the  seat 
of  the  stone.  Make  a  good  long  clean 
cut  at  once  down  upon  the  stone,  and 
turn  it  out,  taking  care  it  does  not  slip 
back  by  planting  the  ringer  or  thumb  of 
the  left  hand  firmly  upon  the  urethra  be- 
hind the  stone.  There  is  no  risk  from  a 
clean  incision  either  of  extravasation  or 
fistula  ;  for  the  incision  generally  heals 
quickly  without  trouble,  and  without  any 
subsequent  stricture  or  fistula.  When 
the  stone  is  opposite  the  scrotum,  provided 
it  cannot  be  extracted  per  urethram,  it  is 
best  to  push  it  back  into  the  perineum, 
and  thence  extract  it  by  incision.  Inci- 
sions into  the  urethra  in  front  of  the 
scrotum  are  very  often  difficult  to  heal, 
and  leave  a  fistulous  opening.  Should 
the  calculus  slip  back  into  the  bladder 
during  the  median  operation,  a  long  pair 
of  slender  forceps  may  be  introduced,  and 
the  stone  removed. 

[Xone  of  the  various  forms  of  forceps 
or  scoops  for  the  extraction  of  urethral 
foreign  bodies  have  yielded  satisfaction  in 
my  hands.  The  general  rules  which  it 
seems  to  me  may  be  wisely  followed  are 
these  :  A  small  stone  deeply  seated  should 
be  gently  pushed  back  into  the  bladder,  if 
possible,  by  using  a  very  large  blunt  sound 
or  a  catheter  open  at  the  tip,  through 
which  opening  the  urethra  may  be  flooded 
with  warm  oil  when  the  instrument  comes 
against  the  front  face  of  the  stone.  A 
small  stone  in  front  of  the  triangular 
ligament  should  be  evacuated  if  possible 
by  free  use  of  beer  or  Bethesda  water,  and 
compression  of  the  front  part  of  the  ure- 
thra during  straining  at  micturition. 
Then  suddenly  the  pressure  is  let  up, 
while  the  straining  is  continued,  and  the 
stone  may  be  swept  out. 

If  the  stone  is  not  dislodged  by  these 
methods,  I  know  of  no  instrument  so  use- 
ful in  effecting  its  extraction  as  the  two- 
bladed  stricture  divider  of  Thompson, 
which  may  be  inserted  past  the  foreign 
body  upon  a  whalebone  guide,  opened 
gently,  and  then  slowly  closed  and  ex- 
tracted with  the  stone,  which  has  fallen 
between  the  blades. 


Large  stones  anywhere  in  the  urethra 
require  an  incision  of  the  canal  for  their 
prompt  and  safe  removal.] 

Calculus  inthe  female,  although  not  very 
frequent,  is  by  no  means  so  rare  as  is  usu- 
ally supposed.  The  peculiar  anatomical 
arrangements  of  the  urethral  canal  from 
the  bladder  to  the  exterior  render  any 
obstruction  to  the  passage  of  a  small  cal- 
culus comparatively  unfrequent ;  there  is 
no  prostate  gland,  and  there  are  no  natu- 
ral contractions  of  the  canal ;  the  urethra 
is  short  and  readily  dilatable  ;  there  is 
scarcely  any  curve.  So  that  although 
females  may  be  prone  to  calculous  depo- 
sition, as  well  as  males,  yet  they  escape 
the  dire  consequences  of  its  retention  in 
the  bladder  by  the  above  arrangement  of 
the  parts.  We  cannot  judge  of  the  fre- 
quency of  the  disease  in  females  as  com- 
pared with  males  by  the  proportion  ot 
cases  operated  upon  ;  for  in  the  one  in- 
stance a  large  proportion  of  the  calculi 
escape,  or  are  removed  by  dilatation  with- 
out operation,  while,  on  the  other  hand, 
nearly  all  the  males  undergo  lithotomy 
or  litliotrity  ;  and  hence  we  have  no  data 
to  rest  upon. 

The  symptoms,  when  a  stone  has  be- 
come so  large  as  not  to  escape  from  the 
bladder,  will  consist  of  many  of  those  al- 
ready detailed  in  the  male  ;  but  the  spe- 
cial symptoms  in  the  female  consist  in, — 
1st,  bearing-down  pains  and  pains  along 
the  urethra ;  2d,  incontinence  of  urine. 
These  are  sometimes  very  distressing,  and 
call  for  urgent  attention. 

The  symptoms  often  simulate  those  of 
uterine  disease,  for  which  they  are  not 
unfrequently  mistaken ;  so  that  the  sur- 
geon should  be  on  his  guard,  and  on  fail- 
ing to  detect  uterine  mischief,  he  is  bound 
to  pay  special  attention  to  the  bladder 
and  rectum.  Sounding  and  vaginal  ex- 
amination seldom  fail  to  detect  the  stone. 

The  natural  progress  of  calculus  in  the 
bladder  which  is  not  expelled  by  nature, 
and  where  no  remedial  measures  have 
been  resorted  to,  will  be  the  ulceration  of 
the  stone  through  the  bladder  into  the 
vagina,  by  which  a  cure  is  sometimes  ef- 
fected, but  at  the  expense  of  a  vesico-va- 
ginal  fistula  ;  a  circumstance  which  is  al- 
ways to  be  avoided  if  possible. 

The  methods  for  extracting  calculi 
from  the  female  bladder  are  the  follow- 
ing : — 

1st.  Urethral  dilatation. — This  mode  is 
often  performed  by  natural  means,  and 
even  calculi  of  large  size  have  been  ex- 
pelled through  the  urethra.  Thus,  there 
is  a  case  on  record  where  a  young  girl, 
set.  18,  passed  spontaneously  a  very  large 
calculus,  2|  inches  long,  If  inch  broad, 
1£  inch  thick,  and  weighing  651  grains. 
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She  made  a  good  recovery  and  escaped 
any  after  bad  consequences.1 

The  dilatation  may  be  artificially  per- 
formed by  the  surgeon,  either  by  the  slow 
or  rapid  process.  The  slow,  gradual,  and 
gentle  method  is  very  tedious,  and  con- 
sists in  the  introduction  of  solid  or  flex- 
ible bougies,  gum-elastic  catheters,  pre- 
pared sponges,  etc.,  the  use  of  dilators, 
the  speculum  or  blunt  gorget, — increasing 
the  dilatation  to  the  extent  that  the  cal- 
culus may  be  removed  with  the  forceps. 
The  second  method  is  that  by  rapid  dila- 
tation under  chloroform  by  means  of 
Weiss's  dilators,  so  that  the  stone  is  re- 
moved by  one  sitting  : — this  proceeding  is 
the  one  usually  adopted  nowadays,  and 
has  been  successfully  performed  in  the  ex- 
traction of  very  large  stones,  without  any 
subsequent  incontinence  of  urine.  The 
author  removed  several  calculi  from  the 
bladder  of  a  female,  set.  57,  by  this  means, 
and  with  success,  without  any  inconti- 
nence resulting.  The  largest  of  the  cal- 
culi measured!^  by  4§  inches  in  circum- 
ference, and  lh  by  l£  inch  in  diameter, 
and  with  the  lithotomy  forceps  applied, 
measured  not  quite  2  inches.2 

Mr.  Bryant3  has  furnished  a  very  excel- 
lent account  of  this  method,  with  a  table 
of  28  cases,  some  operated  on  by  the  slow 
and  others  by  the  rapid  process.  He 
strongly  advocates  rapid  dilatation. 

2d.  Dilatation  with  partial  division  of 
the  urethra  where  dilatation  has  been 
carried  on  to  its  proper  limits,  and  yet 
the  stone  is  too  large  for  extraction,  and 
division  by  the  knife  is  necessary.  This  is 
seldom  necessary. 

3d.  Lithotrity — alluded  to  in  the  ensu- 
iug  section.  The  operation  under  chloro- 
form is  readily  performed,  and  the  frag- 
ments removed  at  once  :  the  author  has 
had  several  very  successful  cases  of  the 
kind;  the  lithotrite  of  course  requiring  to 
be  adapted  to  the  age  of  the  individual. 

[Rapid  lithotrity  with  the  large  Bigelow 
tube  may  be  successfully  applied  in  the 
female  without  the  risk  of  subsequent  in- 
continence, which  sometimes  attends  ex- 
cessive dilatation  of  the  urethra  for  the 
extraction  of  stones,  and  with  entire 
removal  of  all  fragments  at  a  single  sitting 
in  a  great  majority  of  cases  The  opera- 
tion is  much  more  simple  than  in  the 
male,  and  almost  entirely  devoid  of  dan- 
ger, immediate  or  remote.] 

4th.  Lithotomy.  The  patient  under 
chloroform  is  placed  in  the  same  position 
as  for  males,  and  a  grooved  staff  is  intro- 
duced into  the  urethra.      A  bistoury  and 

1  Guy's  Hospital  Reports,  1st  series,  vol. 
iii.,  p.  167,  with  plate. 

2  Med.  Times  and  Gazette,  Nov.,  1868,  p. 
582. 

3  Med.-Chir.  Trans.,  vol.  xlvii.,  1864. 


proper  forceps  are  all  that  are  required. 
The  following  are  the  several  modes  of 
performing  the  operation :  (1)  Urethral 
lithotomy,  the  most  common  and  ordinary 
method,  has  been  executed  in  every  pos- 
sible direction,  generally  implicating  the 
neck  of  the  bladder.  The  incision  into 
the  urethra  most  frequently  practised  has 
been  analogous  to  the  lateral  operation 
for  lithotomy  in  males,  viz. ,  by  introd  uc- 
ing  the  knife  into  the  groove  of  the  staff 
and  cutting  downwards  and  outwards  at 
an  angle  of  forty-five  degrees.  This  is 
called  the  oblique  lateral  or  unilateral  ope- 
ration ;  the  objection  to  it  is  the  unavoid- 
able subsequent  incontinence  of  urine. 
Others  have  recommended  a  bilateral  sec- 
tion of  the  urethra,  but  this  has  been  at- 
tended by  the  same  result.  Liston  modi- 
fied this  operation,  for  he  only  notched 
the  neck  of  the  bladder  on  both  sides  to- 
wards the  ramus  of  each  os  pubis,  and 
then  dilated.  A  transverse  incision  has 
been  performed,  but  without  any  addi- 
tional success,  and  again,  the  urethra  has 
been  divided  vertically,  by  some  in  the 
direction  upward  towards  the  pubes,  but 
the  space  was  found  too  small,  even  with 
subsequent  dilatation  ;  and  by  others 
downwards,  as  suggested  by  Chelius. 

(2)  Attempts  have  been  made  to  ex- 
tract the  calculus  by  opening  the  bladder 
directly,  as  suggested  by  Celsus.  This 
operation  consists  in  making  a  transverse 
incision  between  the  symphysis  and  ure- 
thra, and  thus  attacking  the  anterior 
parietes  of  the  bladder  ;  and  M.  Lisfranc 
modified  this  into  a  curved  incision, 
under  the  name  of  the  vestibular  opera- 
tion ;  these  operations  have  found  no 
recent  advocates. 

(3)  The  calculus  has  been  removed  by 
incision  through  the  vagina  ;  a  very  easy 
and  expeditious  operation,  but  which  is 
followed  almost  necessarily  by  vesico- 
vaginal fistula  and  incontinence.1  Some 
make  the  incision  longitudinally,  and 
others  in  a  transverse  direction.  M. 
Yidal's  experience  is  derived  from  thirty 
operations  without  any  death  ;  he  intro- 
duces a  staff  through  the  urethra  into  the 
bladder  which  is  held  in  the  median  line 
and  its  convexity  made  prominent  in  the 
vagina  ;  a  blunt  gorget  is  next  passed 
into  the  vagina  deeply,  so  as  to  depress 

['  Dr.  T.  A.  Emmett,  of  New  York,  who 
has  advocated  this  operation,  states  that  the 
wound  in  the  vesico-vaginal  septum  closes 
very  promptly  and  quite  certainly,  provided 
its  edges  be  kept  free  from  accumulations  of 
phosphates,  by  irrigation  through  the  ure- 
thra. He  advocates  keeping  the  wound  open 
so  as  to  drain  the  bladder  and  give  it  rest, 
and  believes  that  it  is  often  difficult  to  pre- 
vent spontaneous  closure  from  occurring  too 
rapidly  for  the  good  of  the  patient.] 
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the  inferior  wall  of  the  vagina  (a  speculum 
with  one  valve  will  do),  and  with  the  left 
index-linger  the  groove  in  the  staff  is  felt, 
and  the  "bistoury  plunged  into  it,  taking 
care  to  avoid  wounding  the  urethra  ;  the 
stone  is  extracted  by  the  forceps;  a  female 
catheter  is  introduced  through  the  urethra 
into  the  bladder :  and  the  edges  of  the 
wound  in  the  vagina  brought  together  by 
suture.  M.  Vidal  remarks  that  there  is 
generally  no  hemorrhage  or  peritonitis ; 
Out  that  fistula  often  follows. 

Vaginal  lithotomy  has  recently  had 
some  warm  advocates,  and  is  considered 
by  them  as  the  only  justifiable  operation 
for  stone  in  the  female  bladder.  The 
whole  subject  has  been  thoroughly  inves- 
tigated b}- Dr.  Aveling :'  he  enters  into 
the  literature  of  the  subject,  and  describes 
the  operation  minutely.  The  wound 
made  in  the  operation  is  to  be  treated  on 
the  same  principles  as  in  the  operation  for 
vesico-vaginal  fistula.  The.  mortality  is 
stated  to  be  1  in  35. 

(4)  It  has  been  recommended  to  remove 
the  calculus  by  the  supra-pubic  operation, 
and  the  same  remarks  as  were  made  re- 
specting the  male  will  hold  good  for 
females. 

Statistics  respecting  stone  in  the  fe- 
male, the  operation  and  its  consequences, 
and  the  mortality  after  operation,  are  in- 
complete and  unsatisfactory. 

Calculi  in  the  bladder,  obstructing  labor.2 
— The  accoucheur  may  not  be  aware  of 
this  foreign  bod}r  until  the  period  of 
labour  ;  when,  being  seated  either  before 
the  presenting  portion  of  the  child  or 
between  it  and  the  arch  of  the  pubes,  it 
forms  an  impediment  to  the  progress  of 
the  foetus.  The  amount  of  obstruction  of 
course  will  depend  on  the  size  of  the 
calculus.  In  the  Edinburgh  Medical  and 
Surgical  Journal,  vol.  xxxi.,  1829,  there  is 
a  report  of  a  case  in  which  the  passage  of 
the  foetus  was  obstructed  by  a  stone  in 

1  Obstetric  Transactions,  vol.  v.,  p.  1  et 
seq.     1864. 

2  Lever,  Guy's  Hospital  Reports.  2d  series, 
vol.  i.,  p.  51. 


the  bladder,  which,  when  removed  after 
death,  was  found  to  weigh  6  oz.  5  dr.  and 
3  grs.,  its  measurement  being  3|  inches 
long,  2§  broad,  and  2^  thick.  The  nature 
of  the  case  was  not  properly  understood, 
not  even  a  catheter  was  passed  to  ascer- 
tain the  state  of  the  bladder ;  and  the 
child's  life  was  sacrificed  by  perforation. 

Velpeau  (Art  des  Accouchemens,  vol. 
ii.,  p.  208)  relates  a  case  in  which  a  calcu- 
lus weighing  9i  oz.  was  removed  from 
the  bladder  of  a  woman  four  months  ad- 
vanced in  pregnancy,  and  who  afterwards 
was  delivered  without  any  difficulty. 

An  obstructing  calculus  is  usually 
movable  in  the  absence  of  pain  ;  but  it 
sometimes  happens  that  the  tumor  be- 
comes firmly  wedged  between  the  head 
of  the  child  and  the  arch  of  the  pubes. 

If  the  calculus,  during  the  descent  of 
the  head,  remain  at  the  upper  part  of 
the  vagina,  it  will  not  impede  delivery  ; 
and  the  head  descending  into  the  pelvis 
will  itself  prevent  any  future  obstruction  ; 
but  if  the  calculus  fall  into  the  neck  of  the 
bladder  and  be  placed  below  the  head, 
the  labor  will  be  rendered  difficult. 

Treatment. — If  the  calculus  be  dis- 
covered during  pregnancy,  it  should  be 
removed  before  labor  commences  ;  ex- 
traction may  be  practised  with  safety 
during  gestation.  If  not  detected  until 
the  patient  be  in  labor,  and  if  the  calcu- 
lus be  small,  or  if  seated  in  the  cavity  of 
the  bladder  above  the  head  of  the  child, 
the  case  may  be  left  to  the  natural  efforts. 
But  if  the  stone  be  large,  or  if  it  be 
placed  below  the  head  of  the  child,  we 
must  have  recourse  to  some  method  of 
removal. 

a.  In  some  cases  the  stone  may  be  re- 
placed, or  rather  may  be  pushed  back 
into  the  cavity  of  the  bladder  above  the 
brim  of  the  pelvis.  This  reposition  is 
recommended  by  Smellie,  Penman,  Bau- 
delocque,  Pubois,  etc. 

b.  AVhen  the  calculus  is  fixed  and  does 
not  admit  of  reposition,  it  must  be  ex- 
tracted in  one  of  three  ways.  1st.  Dila- 
tation of  the  urethra.  2d.  Lithotomy.  3d. 
The  high  operation,  or  supra-pubic  lith- 
otomy. 
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Fig.  1.  Uric  Acid  Calculus — Showing  the  two  varieties  of  structure ;  the  ex- 
ternal layers  are  concentric,  of  a  yellowish-brown  color ;  the  internal  portion  con- 
sists of  the  crystalline,  radiating,  fibrous  form,  mixed  with  oxalate  of  lime,  which 
gives  it  a  reddish  hue.  The  drawing  is  taken  from  Plate  vi.,  fig.  4,  of  the 
Catalogue  of  Calculi,  in  the  Royal  College  of  Surgeons,  England,  but  is  slightly 
modified. 

Fig.  2.  Urate  of  Ammonia  Calculus,  having  a  little  uric  acid,  and  traces  of 
earthy  phosphates  disposed  in  layers.  It  is  of  a  slate  or  grayish-fawn  color,  very 
brittle,  and  homogeneous.  It  was  successfully  removed  from  the  bladder  of  a  boy 
aet.  5,  by  B.  B.  Cooper. 

Fig.  3.  Cystic  Oxide  Calculus — The  section  shows  a  confusedly  crystalline 
structure,  of  a  radiating  character.  It  has  a  yellowish  lustre,  like  wax,  is  semi- 
transparent  and  glistening.  After  exposure  it  often  assumes  a  brown-gray  or  bluish- 
green  color.     Taken  from  Plate  iv.,  fig.  4,  Catalogue  of  Calculi  (op.  cit.). 

Fig.  4.  Oxalate  of  Lime  Calculus — Shows  the  characteristic  deposits  of  oxalate 
of  lime,  arranged  in  an  imperfect  laminated  manner,  like  fortification  agate ;  its 
color  is  of  a  dark  mahogany,  mulberry,  or  rich  brown ;  its  exterior  is  tuberculated 
and  mammillated.  Taken  from  a  calculus  successfully  removed  from  the  bladder 
of  a  boy  aet.  12,  by  the  author.  The  boy  had  no  symptoms  of  stone  until  two  weeks 
before  admission. 

Fig.  5.  Uric  Oxide  or  Xanthic  Oxide  Calcidus — Copied  from  Plate  xii.,  fig.  2, 
Catalogue  of  Calculi  (op.  cit.).  It  is  a  small  fragment  of  a  brownish  flesh-color, 
and  its  structure  disposed  in  concentric  separate  layers. 

Fig.  6.  Phosphate  of  Lime  Calculus,  with  a  nucleus  of  lithic  acid;  shows  the 
laminated  variety,  and  not  that  variety  which  consists  of  irregular  masses  like  mor- 
tar.    It  is  of  a  grayish-white  color.      Taken  from  Prep.  2176,  Guy's  Museum. 

Fig.  7.  Triple  Phosphate  Calcidus,  having  a  portion  of  tobacco-pipe  as  a  nucleus. 
It  is  confusedly  crystalline  in  part,  the  rest  being  compact  and  laminated,  and  is  of 
a  whitish  color.     Taken  from  Prep.  2152,  Guy's  Museum. 

Fig.  8.  Fusible  Calcidus,  with  layers  of  phosphate  of  lime.  It  is  like  moist 
chalk,  white,  more  friable  and  earthy  than  the  other  phosphates,  sometimes  com- 
posed of  concentric  lamina?,  and  at  other  times  like  chalk  in  texture.  Taken  from 
Prep.  2158,  Guy's  Museum. 

Fig.  9.  Alternating  Calculus — Taken  from  Plate  viii.,fig.  11,  Catalogue  of  Cal- 
culi, Royal  College  of  Surgeons  of  England.  The  nucleus  is  urate  of  ammonia, 
mixed  with  oxalate  of  lime;  this  is  followed,  first,  by  oxalate  of  lime;  secondly, 
by  uric  acid ;  and  lastly,  by  alternate  layers  of  urate  of  ammonia,  and  the  earthy 
phosphates. 
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By  Charles  Hawkins,  Esq. 

Revised  by  Edward  L.  Keyes,  A.M.,  M.D. 

[This  article  stands  just  as  in  the  last  English  edition  ;  Dr.  Keyes  having  judged 
it  needless  to  add  anything  except  au  appendix  in  regard  to  the  method  of  "  rapid 
lithotrity  with  evacuation,'- — the  "litholapaxy"  of  Bigelow. — P.] 


The  amount  of  mortality  attending  the 
operation  of  lithotomy  in  the  adult  has 
always  made  it  a  question  of  paramount 
importance  with  surgeons  to  discover  some 
more  successful  method  of  removing  a 
calculus  from  the  bladder. 

It  is  not  necessary  here  to  allude  to  the 
attempts  made  from  time  to  time  to  get 
rid  of  the  calculi  by  injecting  solvents 
into  the  bladder. 

The  removal  of  calculi  from  the  bladder 
through  the  urethra  was  effected  by  Sir 
Astley  Cooper  and  Sir  Benjamin  Brodic 
before  the  introduction  of  lithotrity  into 
practice.  These  surgeons  were  in  the 
habit  of  removing  small  calculi  with  an 
instrument  called  an  urethra-forceps.  Sir 
William  Blizard  is  also  said  to  have  per- 
formed this  operation.  And  in  this  way 
patients  were  successfully  relieved  of  small 
calculi ;  in  one  case,  as  many  as  a  hundred 
being  thus  removed. 

To  give  a  detailed  account  of  the  early 
history  of  lithotrity  would  now  be  of  little 
interest.  "Whether  the  credit  of  originat- 
ing the  operation  is  due  to  the  Spanish 
monk  or  to  the  Indian  officer — who  both 
performed  an  operation  on  themselves  for 
the  purpose  of  breaking  a  stone  in  the 
bladder — is  not  now  of  much  importance. 
It  is  admitted  that  to  M.  Civiale  we  are 
indebted  for  the  operation  as  practised  at 
present. 

Among  those  who  have  written  on  the 
subject,  and  whose  works  may  be  consult- 
ed for  a  history  of  the  operation  in  all  its 
earlier  stages,  are  Gruithuisen,  Elderton, 
Civiale,  Amussat,  Leroy  d'^tiolles,  Heur- 
teloup,  King,  Costello,  Bellinaye,  Coul- 
son,  and  others. 

Baron  Heurteloup1  was  among  the 
earliest  who  performed  the  operation  in 
this  country.  At  first,  several  instru- 
ments were  used  by  him,  such  as  the 
perce-pierre,  trois  branches  virgule,  evi- 

1  See  Principles  of  Lithotrity,  by  Baron 
Heurteloup.  London,  Whittaker  and  Co., 
-1831. 


deur  or  forceps,  etc.;  the  intention  being 
to  seize  the  stone,  and  break  it  up  by  drill- 
ing holes  in  it :  he  eventually  made  use 
of  an  instrument  invented  by  Mr.  Weiss, 
called  the  sliding  forceps,  to  which  he  ap- 
plied a  hammer,  the  stone  being  broken 
hy  percussion.  All  these  instruments  and 
modes  of  operating  have  been,  for  many 
reasons,  superseded  by  the  plan  now  in 
general  use,  viz.,  crushing  the  stone  by 
means  of  the  lithotrite. 

Sir  Benjamin  Brodie,  who  paid  great 
attention  to  lithotrity  on  its  first  intro- 
duction, and  to  whom  is  due  much  of  the 
simplicity  of  the  present  mode  of  operat- 
ing, says,  in  his  "Lectures  on  the  Dis- 
eases of  the  Urinary  Organs"  :'  "Many 
years  ago  Mr.  Weiss  made  an  instrument 
on  the  principle  of  what  I  have  called  the 
sliding  forceps,  having  a  screw2  attached 
to  it  for  the  purpose  of  dividing  calculi 
while  still  in  the  bladder  into  fragments  ; 
but  it  was  of  rude  construction,  and,  such 
as  it  then  was,  was  certainly  not  fitted  for 
use  on  the  living  subject."  "Baron 
Heurteloup  at  first  pursued  M.  Civiale's 
method  of  operating ;  but  finding  it  lia- 
ble to  some  very  serious  objections,  he 
adopted  the  principle  of  the  sliding  for- 
ceps invented  by  Mr.  Weiss,  at  the  same 
time  modifying  its  shape  so  as  to  render 
It  more  convenient  for  heing  passed  into 
the  bladder,  and  for  seizing  and  retaining 
the  stone  afterwards.  Besides  this  he 
made  another  change  in  the  instrument, 

'  Brodie's  Works,  edited  by  Charles  Haw- 
kins, vol.  ii.,  pp.  652-680.    Longmans,  1865. 

2  The  application  of  the  screw  was  first 
suggested  by  the  late  Mr.  Hodgson,  formerly 
surgeon  to  the  Birmingham  Hospital,  who 
early  practised  lithotrity.  He  had  been  a 
successful  operator,  having  performed  lithoto- 
my eighty-six  times,  with  only  four  unsuc- 
cessful cases  ;  he  was  the  surgeon  referred  to 
by  Sir  Benjamin  Brodie  in  his  work  on  Dis- 
eases of  the  Urinary  Organs,  as  having  recom- 
mended, in  lithotomy  in  the  female,  division 
of  the  urethra  immediately  below  the  sym- 
physis of  the  pubes. 


METHOD    OF    OPERATING. 


873 


rejecting  the  screw,  and  substituting  for 
it  a  peculiar  apparatus  which  enabled  him 
to  crush  the  calculus  by  a  stroke  of  the 
hammer.  JSTow  the  first  of  these  altera- 
tions, made  by  Baron  Heurteloup,  I  be- 
lieve to  have  been  of  essential  import- 
ance ;  in  fact,  without  it,  the  instrument 
would  have  remained  wholly  inapplicable 
to  any  useful  purpose.  But  as  to  the  sec- 
ond alteration  I  cannot  say  that  anything 
that  I  have  seen,  either  in  my  own  prac- 
tice or  in  that  of  others,  would  lead  me 
to  regard  it  as  being  any  improvement 
whatever." 

Sir  Benjamin  Brodie  in  his  early  opera- 
tions was  accustomed  to  use  an  instru- 
ment— a  scoop  lithotrite — so  constructed 
that  a  portion  of  the  crushed  calculus 
always  remained  within  the  blades  ;  by 
this  means  a  considerable  quantity  was 
removed  at  each  operation  by  the  repeated 
introduction  of  the  instrument.  But  this 
method  was  attended  with  great  objec- 
tions ;  the  withdrawing  the  instrument 
loaded  with  fragments  stretched  the  ure- 
thra beyond  its  natural  size,  giving  much 
pain  at  the  time,  as  well  as  afterwards. 
When  the  urine  was  passed,  it  was  occa- 
sionally attended  with  some  bleeding,  and 
in  some  instances  the  urethra  was  torn, 
fragments  lodging  in  the  torn  portion  ; 
infiltration  of  urine,  followed  by  perineal 
abscess,  were  the  consequences,  and  in 
two  such  cases  death  resulted.  In  refer- 
ring to  these  cases,  in  his  Notes  onLitho- 
trity  in  the  38th  volume  of  the  Medico- 
Chirurgical  Transactions,  he  says  :  "  The 
experience  of  these  cases  led  me  some 
years  since  to  discontinue  the  use  of  the 
forceps  already  referred  to,  or  at  least  to 
have  recourse  to  it  very  rarely,  and  only 
under  some  special  circumstances,  and  to 
substitute  for  it  a  forceps  made  by  Mr. 
"Weiss,  in  which  there  is  a  longitudinal 
opening  in  the  curved  part  of  the  fixed 
blade,  with  a  corresponding  projection  in 
the  opposite  or  sliding  blade.  The  effect 
of  this  instrument  is  to  crush  a  calculus 
very  completely,  and  in  such  a  way  that 
no  part  of  it  remains  between  the  blades, 
the  whole  being  left  to  be  passed  with  the 
urine  afterwards.  The  ultimate  cure  of 
the  patient  may  in  some  instances  be  thus 
a  little  (but  not  greatly)  protracted  ;  but 
this  inconvenience  is  more  than  compen- 
sated by  the  smaller  amount  of  pain  which 
the  patient  suffers,  the  smaller  liability  to 
rigors,  and  the  complete  absence  of  danger 
from  the  infiltration  of  urine  and  perineal 
abscess." 

This  instrument,  now  called  the  u  screw 
lithotrite,"  is  the  one  in  very  general  use. 
Alterations  have  been  made  in  it.  The 
rack  and  pinion,  applied  instead  of  the 
screw,  was  originated  by  Sir  William 
Fergusson,  and  is  used  by  that  surgeon. 
Sir  Henry  Thompson  uses  an  instrument 
vol.  II.— 56 


that  he  strongly  recommends.  These 
have  been  often  delineated  in  surgical 
text-books.  Mr.  Coxeter,  and  more  re- 
cently Mr.  Weiss,  have  also  made  altera- 
tions, by  which  it  is  intended  to  allow  of 
more  rapidity  in  operating,  and  to  gain 
lightness  in  the  make  of  the  instrument ; 
but  I  must  confess  that,  notwithstanding 
the  high  authorities  in  favor  of  these  dif- 
ferent instruments,  the  instrument  just 
described  has,  I  think,  still  advantages 
over  any  other  ;  it  is  simple  in  construc- 
tion, quite  as  light  as  it  is  safe  to  have  it 
made,  and  it  is  not  so  liable,  to  get  out  of 
order  as  those  of  a  more  complicated  con- 
struction. 

It  may  be  as  well  first  to  describe  the 
methods  of  performing  the  operation,  and 
then  to  consider  the  cases  to  which  it  may 
be  applied. 

When  the  symptoms  are  such  as  to  lead 
one  to  suspect  that  a  patient  has  a  calcu- 
lus in  the  bladder,  should  there  be  any 
considerable  amount  of  irritation  of  that 
viscus,  and  if  instruments  have  not  pre- 
viously been  used,  it  is  well  to  keep  the 
patient  confined  to  the  sofa  for  a  day  or 
two  before  any  examination  is  made  ;  and 
should  the  general  health  need  it,  to  give 
such  medicines  as  may  be  necessary. 

In  examining  the  bladder,  instead  of 
using  the  sound,  the  better  mode  is,  hav- 
ing placed  the  patient  on  a  sofa,  with  the 
pelvis  raised  by  means  of  a  pillow,  to  in- 
ject into  the  bladder  through  a  silver  ca- 
theter about  four  or  five  ounces  of  water ; 
to  the  catheter  should  be  attached  a  stop- 
cock, so  that  the  water  may  be  retained  in 
the  bladder  during  the  examination.  If 
the  stone  be  of  any  size,  it  is  usually  de- 
tected by  means  of  the  catheter ;  but 
should  this  not  be  the  case,  the  lithotrite 
may  be  introduced,  and  an  examination 
made  in  the  same  manner  as  will  be  de- 
scribed when  it  is  used  for  crushing  the 
calculus. 

Having  ascertained  the  presence  of  a 
stone,  and  decided  that  lithotrity  is  the 
operation  to  be  performed,  it  is  necessary 
to  place  the  patient  in  as  favorable  a  state 
as  possible  for  what  he  has  to  undergo. 
One  of  the  first  requisites  is,  that  the 
bladder  should  be  able  to  contain  a  suffi- 
cient quantity  of  water  to  render  the  ne- 
cessary use  of  instruments  safe  ;  and  it  is 
not  unfrequently  required,  on  account  of 
the  intolerance  of  the  bladder  to  a  suffi- 
cient quantity,  to  inject  the  bladder,  and 
keep  the  water  in  for  a  short  time  on  one 
or  two  occasions  previous  to  the  introduc- 
tion of  the  lithotrite.  After  such  treat- 
ment the  bladder  usually  retains  the  ne- 
cessary quantity.  If  an  extreme  irrita- 
bility should  continue,  so  that  at  least 
four  ounces  of  water  is  not  borne,  the  ad- 
ministration of  an  injection,  containing 
twenty  or  thirty  drops  of  laudanum,  per 
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rectum,  most  frequently  accomplishes  the 
desired  object.  It  is  also  necessary,  in 
some  cases  where  instruments  have  not 
been  previously  used,  or  -where  there  is 
any  difficulty  in  introducing  them,  to  pass 
an  instrument  a  few  times  on  different 
occasions  before  proceeding  to  crush  the 
stone. 

The  bladder  and  urethra  being  thus 
prepared,  the  following  is  the  mode  of 
proceeding  to  be  adopted.  The  patient 
should  take  a  dose  of  aperient  medicine 
the  day  before,  and  be  confined  to  the 
house  for  a  couple  of  days,  so  that  the  uri- 
nary organs  should  be  in  as  quiet  a  state 
as  possible.  The  patient  being  placed  on 
a  sofa,  with  the  pelvis  raised  as  before  de- 
scribed, from  four  to  six  ounces  of  warm 
water  should  be  injected  into  the  bladder; 
it  is  as  well  to  have  the  piston  of  the 
syringe  graduated,  so  as  to  know  exactly 
tin-  quantity  of. water  injected.  Should 
there  be  much  spasm,  so  that  the  bladder 
resists  the  introduction  of  the  water,  this 
part  of  the  operation  must  lie  conducted 
slowly,  only  a  small  quantity  being  intro- 
duced at  first  ;  indeed,  if  it  is  found  that 
the  bladder  will  not  retain  the  requisite 
quantity,  the  further  performance  of  the 
operation  must  be  postponed  to  a  future 
occasion.  In  some  cases,  where  this  in- 
tolerance continues,  the  following  plan 
may  be  adopted  :  desiring  the  patient  to 
retain  the  urine  for  as  long  a  time  as  pos- 
sible previous  to  the  operation  being  at- 
tempted, and  the  surgeon  being  satisfied 
that  a  certain  quantity  of  urine  is  in  the 
bladder,  he  may  introduce  the  lithotrite, 
and  crush  the  stone  once;  when  a  stone 
has  been  once  crushed,  this  irritation  of 
the  bladder  not  unfrequently  ceases.  It 
is  the  practice  of  some  surgeons  not  to 
inject  any  water  into  the  bladder  before 
the  introduction  of  the  lithotrite.  I  have 
found  that  the  bladder  more  readily  re- 
tains the  water  injected  than  the  urine 
that  may  be  in  the.bladder  when  the  lith- 
otrite is  introduced. 

The  principal  requirement  in  the  opera- 
tion of  lithotrity  is,  that  the  calculus 
should  be  broken  into  pieces  of  such  size 
as  may  be  readily  passed  ;  and  it  is  to  be 
considered  what  is  the  best  method  of  ac- 
complishing this  with  as  little  disturbance 
to  the  bladder  as  possible.  The  size  of 
the  instrument  must  depend  in  some 
measure  on  the  supposed  size  of  the 
stone,  which  there  is  no  mode  of  ascer- 
taining with  any  very  great  accuracy  ;  if 
the  stone  is  not  large,  a  medium  size  is 
all  that  will  be  required  ;  but  should  there 
be  any  doubt  as  to  the  size  of  the  stone,  a 
larse  instrument  should  always  be  used 
on  the  first  occasion  of  operating. 

The  introduction  of  a  lithotrite,  from 
its  shape,  is  more  difficult  than  that  of  a 
catheter  ;  and  the  passage  of  a  lithotrite 


through  the  neck  of  the  bladder  requires 
caution  and  dexterity,  and  some  amount 
of  pressure  is  occasionally  necessary. 
Where  there  exists  much  enlargement  of 
the  prostate  gland,  considerable  difficulty 
is  occasionally  met  with  ;  but  with  proper 
manipulation  this  is  overcome.  It  is  of 
the  greatest  moment,  in  this  step  of  the 
operation,  that  no  attempt  should  be 
made  to  open  the  blades  of  the  instru- 
ment until  it  is  completely  in  the  bladder  ; 
much  mischief  is  sure  to  ensue  if  such  an 
attempt  is.  made.  The  next  step  is  the 
manipulation  necessary  for  the  seizing  of 
the  stone  ;  on  this  great  authorities  differ. 
Sir  Benjamin  Brodie,  in  his  Notes  on 
Lithotrity,  says  :  ''The  rule  should  be  to 
move  the  /weeps  in  the  bladder  as  little  us 
possible,  never  using  it  as  a  sound  for  the 
purpose  of  exploring  the  bladder,  or  ascer- 
taining the  position  of  the  calculus.  Such 
an  examination  does  not  assist  the  sur- 
geon in  seizing  the  calculus  afterwards ; 
it  gives  pain  to  the  patient,  excites  the 
bladder  to  contract  and  expel  the  water 
which  had  been  previously  injected  ;  and 
I  know  that  instances  have  occurred, 
though  not  in  my  own  practice,  in  which 
a  rough  handling  of  the  forceps  has  caused 
great  injury  to  the  bladder,  ending  in  the 
death  of  the  patient.  The  rule  for  seizing 
the  calculus  (which  I  must  acknowledge 
to  have  first  learned  from  witnessing  the 
very  dexterous  operations  of  M.  Ileurte- 
loup)  is  as  simple  as  possible.  The  pa- 
tient lying  on  his  back,  the  handle  of  the 
forceps  is  elevated,  which  of  course  brings 
the  convex  part  of  the  curved  extremity 
of  it  in  contact  with  the  posterior  surface 
of  the  bladder,  where  it  is  contiguous  to 
the  rectum.  The  forceps  is  then  to  be 
opened  by  withdrawing  the  sliding  blade 
to  a  greater  or  less  extent,  according  to 
the  probable  size  of  the  calculus,  the  fixed 
blade  being  at  the  same  time  pressed 
gently  downwards  in  the  direction  of  the 
rectum.  The  object  of  this  manipulation 
is,  that  the  forceps,  being  below  the  level 
of  the  other  parts  of  the  bladder,  the  cal- 
culus may  fall  into  it  b}-  its  own  weight  ; 
and  it  is  generally  successful.  If  it  should 
not  do  so,  the  forceps  without  being  moved 
from  its  situation,  may  be  gently  struck 
with  the  hand  on  one  side,  or  on  its  ante- 
rior part,  and  the  slight  concussion  thus 
communicated  to  the  bladder  will  prob- 
ably be  sufficient  to  dislodge  the  calculus, 
and  bring  it  within  the  grasp  of  the  in- 
strument. If  it  should  be  otherwise,  the 
forceps,  being  closed,  may  be  very  gently 
and  cautiously  turned  to  one  side  or  the 
other,  so  that  the  curved  extremity  of  it 
may  make  an  angle  of  25°  or  even  30° 
with  the  vertical  line  of  the  body,  then 
opened,  and  pressed  in  the  direction  of 
the  rectum  in  the  manner  already  de- 
scribed. 
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'•'  AVhen  the  prostate  gland  is  much  en- 
larged, there  is  sometimes  a  difficulty  in 
seizing  the  calculus,  arising  either  from  it 
lying  under  that  part  of  the  gland  which 
projects  into  the  bladder,  or  from  the 
impediment  which  it  otters  to  the  eleva- 
tion of  the  handle  of  the  instrument.  For 
such  cases  the  operating-table  invented 
by  M.  Heurteloup,  which  enables  the 
patient's  shoulders  to  be  suddenly  lowered, 
is  very  convenient  ;  or  the  same  purpose 
will  be  answered  sufficiently  well  if  the 
patient  be  placed  on  a  light  sofa,  the  end 
of  which  may  be  raised  by  an  assistant. 
The  calculus  is  then  seized,  not  in  that 
part  of  the  bladder  which  adjoins  the 
rectum,  but  in  the  fundus,  this  being 
rendered  the  lowest  point  by  the  elevation 
of  the  pelvis." 

Fis?.  483. 


Diagram  of  the  ordinary  method  (Brodie's)  of  seizing 
stone. 

M.  Civiale  recommends  another  method, 
thus  described  by  Sir  Henry  Thompson 
in  his  work  on  Lithotomy  and  Lithotrity  :' 
"  The  other  mode  is  that  of  Civiale.  Its 
principle  is  the  reverse  of  the  preceding. 
By  position  of  the  patient,  the  centre  of 
the  bladder  and  space  beneath  it  are 
selected  as  the  area  of  operation  ;  no  de- 
pression is  made  ;  contact  between  the 
walls  of  the  bladder  and  the  instrument 
is,  as  much  as  possible,  avoided.  The 
instrument  is  applied  to  the  stone  in  the 
situation  which  this  naturally  takes,  and 
the  operator  carefully  avoids  moving  it, 
or  any  movements  of  concussion  what- 
ever, however  slight.  It  is  only  due  to 
the  distinguished  operators  first  named  to 
say  that  this,  the  modern,  and  it  is  be- 
lieved the  improved,  method,  is  in  part 
due    to    the    mechanical    improvements 

i  London,  Churchill,  1863. 


which  have  been  made  in  the  lithotrite  of 
late  years.  The  method  was  scarcely 
possible  until  the  present  instruments 
existed. 

"We  shall  now  consider  it  in  detail. 
The  blades  having  entered  the  cavity  of 
the  bladder,  the  instrument  slides  easily 
and  smoothly  down  the  trigone,  which  in 
the  living  and  healthy  organ  is  an  in- 
clined plane,  although  quite  otherwise  in 
the  atonied  and  in  the  dead  bladder. 

"  In  many  cases  the  stone  is  grazed  by 
the  instrument  as  it  passes,  and  the 
slightest  lateral  movement  .of  the  blades 
right  or  left  will  determine  on  which  side 
it  lies.  If  so,  the  operator  is  careful  not 
to  disturb  it,  but  he  inclines  the  blades 
slightly  away  from  the  side  on  which  it  lies, 
carrying  the  instrument  gently  in  towards 
the  posterior  wall  of  the  bladder, 
while  the  male  blade  is  slowly  with- 
drawn. It  is  important  always  to 
bear  in  mind,  that  as  long  as  the 
blades  are  near  the  neck  of  the  blad- 
der, the  male  blade  cannot  be 
withdrawn,  since  it  would  impinge 
on  that  sensitive  part,  and  cause 
pain  or  injury.  Having  done  so,  he 
now  inclines  the  well-opened  litho- 
trite towards  the  stone,  slowly  closes, 
and  almost  certainly  seizes  it. 

"  But  suppose  no  stone  was  felt  on 
entering,  he  is  then  directed  simply 
to  withdraw  the  male  blade  an  inch 
or  more  in  the  middle  line,  to  incline 
the  blades  to  the  right  side  about 
45°,  and  then  to  close  them,  without 
altering  the  axis  of  the  shaft  or 
otherwise  disturbing  the  central  po- 
sition of  the  instrument.  Thus  in 
almost  all  positions  the  stone  is 
seized  sideways  by  the  blades  of  the 
the  lithotrite,  and  very  rarely  by  their 
extremities.  If  no  stone  is  felt,  he 
turns  them,  opened,  to  the  left  in 
a  similar  manner,  and  then  closes  them. 
Observe,  that  the  blades  are  always  to  be 
opened  before  they  are  turned,  fortius  rea- 
son :  if  the  turn  is  first  made  and  the  blades 
are  subsequently  opened,  the  chance  is 
that  the  male  blade  as  it  is  withdrawn 
will  move  the  stone  away ;  whereas 
if  the  blades  are  inclined  while  open, 
the  stone,  if  there,  is  almost  certainly 
seized.  This  is  one  of  the  many  appa- 
rently minute  but  extremely  important 
points  of  which  systematic  lithotrity  is 
made  up.  To  return  :  it  is  very  rare 
that  the  stone  will  elude  the  search  thus 
far  ;  but  if  it  does,  depress  the  handle  of 
the  lithotrite  half  an  inch  or  so,  which 
raises  the  blades  very  slightly  from  the 
floor  of  the  bladder,  and  turn  them 
another  45°  to  the  left,  bringing,  in  fact, 
the  blades  horizontal  to  the  left ;  close  : 
if  unsuccessful,  turn  them  gently  to  hori- 
zontal on  the  right,   and  close.       These 
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five  positions  (vertical,  right  and  left, 
incline,  right  and  left  horizontal)  explore 
the  bladder  fully,  middle,  right,  and  left, 
and  will  almost  certainly  find  any  stone 
of  a  moderate  size  in  a  healthy  hladder. 
The  object  is  at  the  same  time  strictly  to 
avoid  communicating  any  jerk  to  the  in- 
strument or  to  the  bladder.  In  all  these 
movements,  if  properly  executed,  there 
has  been  barely  contact  of  the  lithotrite 
with  the  vesical  walls  ;  at  all  events,  no 
pressure,  nothing  to  provoke  undue  pain, 
or  cause  contractions  of  the  bladder.  If, 
however,  there  is  an  enlarged  prostate, 
causing  an  eminence  at  the  neck  of  the 
bladder,  a  depression  behind  it,  or  the 
stone  is  very  small,  or  we  are  exploring 
fur  some  fragment,  at  the  close  of  the  case, 
which  is  suspected  to  have  eluded  pre- 
vious search,  the  blades  may  be  reversed 
so  as  to  point  downwards  to  the  floor,  and 
the  object  sought  may  then  often  be  se- 
cured with  ease.  If  seeking  for  a  small 
stone  or  for  fragments,  we  shall  employ  a 
lithotrite  with  short  blades,  which  can 
therefore  be  reversed  with  much  greater 
ease  than  one  with  long  blades. 

"In  order  to  do  this  properly  in  the 
normal  bladder,  the  handle  of  the  litho- 
trite is  depressed  another  inch  or  so,  be- 
tween the  patient's  thighs,  so  that  the 
line  of  the  instrument,  instead  of  being 
directed  obliquely  a  little  upwards,  is 
level  with,  or  even  points  a  little  below, 
the  horizon  ;  the  blades,  supposed  to  have 
been  already  brought  to  the  horizontal  as 
before  described,  are  cautiously  turned, 
about  15°  say.  to  the  right  (right  reversed 
incline),  so  as  to  point  obliquely  to  the 
floor,  Avhich  should  be  barely  felt,  or  very 
lightly  touched  by  them.  Xo  pressure 
should  he  made  on  this  part  of  the  blad- 
der by  anj*  part  of  the  instrument,  and  it 
is  easily  avoided  by  depressing  sufficiently 
the  handle  of  the  lithotrite.  Then  close 
the  blades :  next  turn  them  back,  that  is 
upwards,  over  to  the  left  (left  reversed 
incline),  and  close.  Lastly,  they  may  be 
brought  round,  to  the  reversed  vertical 
position,  and  the  floor  lightly  swept  ;  this 
requires  the  maximum  depression  of  the 
handle,  and  is  only  necessary  to  pick  up 
small  fragments  with  a  short-bladed  in- 
strument. But  when  the  prostate  is  con- 
siderably enlarged,  and  a  stone  or  frag- 
ments have  to  be  sought  behind  it,  the 
lithotrite  is  reversed  without  depressing 
the  handle. 

"All  these  movements  are  to  be  exe- 
cuted at  or  beyond  the  centre  of  the  vesi- 
cal cavity,  the  proper  area  for  operating, 
without  hurry,  rapid  movement,  or  any 
other  which  partakes  of  the  nature  of  a 
jerk  or  concussion,  and,  if  in  a  fairly 
healthy  bladder,  without  causing  more 
"than  a  very  slight  decree  of  pain  to  the 
patient.     The  operator's  eye  is  also  to  be 


so  familiar  with  the  scale  marked  on  the 
sliding-rod,  that  he  knows  at  a  glance 
the  exact  interval  which  it  indicates  as 
existing  between  the  blades  in  the  blad- 
der. 

"It  is  essential  to  good  practice,  while 
manipulating  the  lithotrite,  to  maintain 
the  axis  of  the  instrument,  as  far  as  pos- 
sible, always  in  the  same  direction.  The 
blades  only  are  to  he  moved  ;  the  shaft 
should  occupy  the  same  inclination,  un- 
less when  this  is  intentionally  altered. 
In  screwing  home  the  male  blade,  the 
operator  is  very  apt  to  move  the  lithotrite 
also,  at  each  turn  of  the  screw,  unless  he 
is  conscious  of  the  care  necessary  to  avoid 
this  evil.  All  lateral  movements,  all 
vibration  and  concussion,  necessarily  tell 
on  the  neck  of  the  bladder  and  prostatic 
urethra,  where  the  instrument  is  most 
closely  embraced,  and  its  mobility  is  most 
limited.  To  that  part  of  the  lithotrite 
which  occupies  the  anterior  portion  of 
the  urethra  much  freedom  of  lateral 
movement  is  permitted,  and  in  the  blad- 
der the  instrument  is  free,  although  in  a 
less  degree  ;  but  the  axis,  or  fixed  point, 
as  regards  lateral  movement,  is  at  the 
part  indicated,  which  is  also  the  most 
sensitive  spot  of  the  entire  passage. 
Hence  the  aim  of  the  operator  should  be 
to  produce  in  this  situation  no  motion  of 
the  lithotrite,  except  that  on  its  own 
axis.  Few  of  the  details  of  the  operation 
require  more  practice  to  master  than  this. 
"There  is  one  important  rule  with  re- 
ference to  the  situation  of  the  calculus  in 
the  bladder.  The  larger  it  is,  the  more  cer- 
tain it  is  to  be  found  lying  near  to  the  neck 
of  the  bladder  in  the  ordinal-}-  recumbent 
position,  while  a  small  one  is  usually  de- 
tected at  the  back  of  the  trigone.  This 
position  of  the  large  stone  requires  a  dif- 
ferent method,  and  it  will  be  found  almost 
invariably  successful.  The  moment  the 
lithotrite  enters  the  bladder,  it  is  not  to 
be  pushed  onwards  to  the  bottom  of  the- 
cavity:  first,  let  the  blades  be  inclined 
away  from  the  side  on  which  the  stone  is 
felt,  then  push  on  the  female  portion  of 
the  instrument  only,  by  itself  as  far  as  it 
will  go,  maintaining  the  male  blade  at 
the  neck  of  the  bladder ;  it  is  now  only 
necessary  to  incline  towards  the  stone, 
and  it  will  be  seized  almost  certainly  at 
once.  But  if  the  operator  commences  by 
pushing  on  the  whole  instrument,  and 
then  withdraws  the  male  blade  according 

'■■  to  the  ordinary  custom,  this  blade  is 
infallibly  drawn  against  the  large  stone, 
which  it  therefore  fails  to  catch,  and 
presses  it  back  against  the  neck  of  the 
bladder,  producing  pain,  irritation,  and 
perhaps  bleeding  :  this  is  a  practical  rule 

!  of  importance.  As  already  intimated, 
for  a  small  stone,  the  instrument  slides 
down  to  the  posterior  wall  of  the  bladder, 
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the  male   blade   is  withdrawn,   and 
stone  caught  in  the  usual  manner. 

"  Such,  then,  in  the  main,  is  the  method 
of  Civiale  for  finding  the  stone  ;  the  other, 
or  English  method,  is  without  doubt  an 
efficient  one,  but  I  believe  it  to  be  more 

Fis.  484. 


strument  gently  to  either  side,  to  ascer- 
tain  if  there  be  more  than   one   stone. 
The  lithotrite  being  carefully  withdrawn 
—care   being  taken  that  the  blades  are 
quite  closed— the  patient  should  at  once 
go  to  bed,  taking  a  glass  of  warm  wine- 
and-water  or  brandy-and-water, 
and  be  kept  warm,  in  order  to 
prevent  his  having  a  rigor;   he 
should  for  the  next  twelve  hours 
make   water   in    the    recumbent 
posture,  and  be  confined  to  the 
house  until  the  next  operation. 

The  period  that  should  elapse 
between  the  operations  must 
vary;  if  at  the  first  operation 
the  calculus  has  been  crush- 
ed once  only,  unless  it  be  a 
small  one,  in  all  probability  no 
fragments  will  be  passed  ;  in 
which  case  the  operation  may  be 
repeated  usually  in  three  or  lour 
days.  During  the  intervals  be- 
tween the  succeeding  operations, 
the  patient  may  be  allowed  lo 
take  a  certain  amount  of  exer- 
cise. 

It  is  of  considerable  importance 

to  determine  how  much  .should  be 

irritating  to  the  bladder,  and  less  certain  I  done  at  each  operation  ;  on  this  question 


Diagram  of  Civiale's  method  of  seizing  the  stone.     From  Sir  H. 
Thompson  on  Lithotomy  and  Lithotrity,  p.  177, 1863. 


for  removing  every  minute  fragment  to 
wards  the  end  of  the  operation,  while  it 
fails  to  deal  efficiently  with  a  stone  lying 
behind  an  enlarged  prostate.  Hence  the 
crushing  operation  has  been  often  said  to 
be  inapplicable  when  such  disease  exists, 
a  conclusion  wholly  unwarranted  by  the 
practice  and  results  of  modern  lithotrity. 
Having  tried  both  methods  myself,  I 
have  no  hesitation  in  preferring  the  for- 
mer." 

Notwithstanding  the  opinion  thus 
strongly  expressed  by  one  so  competent 
to  come  to  a  right  conclusion  on  this  mat- 
ter as  Sir  Henry  Thompson,  I  am  still  in- 
clined to  prefer  and  to  recommend  the 
method  practised  with  so  much  success 
by  Sir  Benjamin  Brodie,  as  the  one  less 
likely  to  cause  irritation  of  the  bladder  ; 
and  I  have  not  found  it  attended  with 
the  disadvantages  described  by  Sir  Henry 
Thompson. 

The  calculus  being  seized  by  either 
method,  the  question  then  arises — how 
often  should  the  process  of  crushing  be 
repeated  ?  In  the  first  operation,  the 
surgeon  should  often  be  satisfied  with 
crushing  the  stone  but  once,  especially  if 
the  bladder  is  irritable.  One  crushing 
frequently  relieves  the  patient  of  much 
pain  and  irritation  of  the  bladder,  par- 
ticularly in  the  case  of  large  stones,  and 
it  is  well  to  give  the  patient  as  little  in- 
convenience as  possible  at  the  first  opera- 
tion, so  that  he  may  look  to  a  repetition 
without  dread.  On  the  occasion  of  first 
seizing  the  stone,  I  usually  move  the  in- 


surgeons  differ.  Some  do  a  great  deal, 
whilst  others  are  satisfied  with  seizing  the 
stone  only  once  or  twice,  and  repeating  the 
operation  at  much  shorter  intervals. 
Some  place  the  patient  under  the  influ- 
ence of  chloroform,  and  continue  seizing 
and  crushing  the  stone  until  the  whole  is 
broken  up,  at  one  operation.  This  latter 
plan  is  accompanied  with  this  disadvan- 
tage :  where  a  large  stone  is  thus  crushed 
into  pieces  capable  of  being  passed,  the 
passage  is  liable  to  be  blocked  up  with  the 
fragments,  which  results  in  a  difficulty  in 
getting  rid  of  them,  and  much  conse- 
quent irritation  of  the  parts.  The  wiser 
plan  is  to  adopt  an  intermediate  method, 
and  to  do  at  each  operation  so  much  only 
as  the  patient  can  bear  without  great  in- 
convenience, so  as  to  render  as  few  ope- 
rations as  possible  necessary ;  whilst  on 
the  other  hand,  the  patient  is  not  dis- 
tressed by  the  manipulations  being  con- 
tinued too  long  at  one  operation.  From 
five  to  ten  minutes  is  the  average  time 
the  lithotrite  should  be  employed  in  the 
bladder. 

The  interval  there  should  be  between 
the  performance  of  the  operations,  is  the 
next  question  to  be  considered.  As  a 
rule,  I  never  repeat  the  operation  whilst 
any  fragments  are  being  passed,  and  I 
usually  allow  one  or  two  days  to  elapse 
after  the  fragments  have  ceased  to  come 
away  ;  this  usually  requires  about  a  week 
betwreen  each  operation. 

With  regard  to  the  removal  of  the  frag- 
ments by  means  of  an  instrument,  I  have 
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found  no  reason  to  alter  an  opinion  I 
formerly  expressed,  and  which  was  pub- 
lished  in  the  Transactions'of  the  Patho- 
logical Society  for  the  }-ear  1850  : — 

•■  In  relation  to  the  occurrence  of  infil- 
tration of  urine,  and  abscess  after  litho- 
trity,  Mr.  Charles  Hawkins  thus  expresses 
himself :  He  believed  this  accident  might 
be  entirely  avoided,  if  the  operation  of 
crushing  be  performed  with  the  lithotrite 
— that  is,  if  the  operator  is  satisfied  with 
crushing  the  stone,  and  not  attempting  to 
withdraw  the  fragments  between  the 
beaks  of  the  instrument.  He  believed 
tins  accident  never  occurred  except  where 
the  urethra  had  been  lacerated  with  a 
piece  of  stone  during  the  withdrawal  of 
the  instrument  ;  then  impaction  of  a 
fragment  led  to  the  results  which  the 
preparations  exhibit  :  but  where  the 
urethra  has  not  been  lacerated,  impaction 
is  of  little  importance,  and  no  dangerous 
symptoms  are  likely  to  result  from  such 
an  occurrence.  .  .  .  Since  no  attempts 
have  been  made  to  remove  fragments 
from  the  bladder  in  the  instrument,  be 
had  met  with  no  such  accident.  .  .  . 
As  far  as  his  experience  went,  it  was  not 
necessary  to  attempl  the  removal  of  stone 
in  the  scoop-lithotrite.  If  the  stone  is 
well  crushed^  it  may  lie  left  to  nature  for 
the  bladder  to  be  evacuated  of  the  frag- 
ments :  or  where  there  was  a  difficulty  in 
passing  them,  he  had  removed  much  by 
means  of  washing  out  the  bladder.'*1 

It  is  not  necessary  to  introduce  the 
lithotrite  more  than  once  at  each  opera- 
tion, if  the  plan  described  be  adopted  ; 
nor  is  it  requisite  to  draw  oil*  the  water 
when  the  lithotrite  is  withdrawn.  It  is 
desirable  that  some  water  should  be  left 
in  the  bladder ;  it  renders  it  better  able 
to  bear  the  presence  of  the  broken  stone. 
In  performing  lithotrity,  this  rule  should 
be  invariably  followed  :  to  introduce  an  in- 
strument into  the  bladder  as  few  times  as 
possible. 

When  there  is  much  enlargement  of 
the  prostate  gland,  and  the  patient  on 
this  account  is  unable  to  pass  very  small 
fragments,  and  their  removal  has  not 
been  effected  by  means  of  the  catheter, 
the  best  mode  of  proceeding  is  to  make 
use  of  the  scoop-lithotrite  ;  and  one  end 
of  the  sofa  on  which  the  patient- lies  being 
raised  by  an  assistant,  the  fragments  fall 
into  the  instrument  at  the  fundus  of  the 
bladder,  that  part  by  this  plan  being  now 
the  lowest  portion.  Mr.  Clover  has  in- 
vented a  very  good  apparatus  for  remov- 
ing the  fragments  in  such  cases. 

Among  the  difficulties  that  may  arise 
during  the  treatment  of  a  case  are  the 
following :      Sometimes    after    the    first 

1  Path.  Trans.,  part  i.  of  vol.  iii.,  1850,  pp. 
123,  124. 


operation  retention  of  urine  occurs,  but 
not  very  frequently  when  the  bladder  is 
in  a  healthy  state,  and  where  too  much 
has  not  been  attempted :  this  must  be 
met  in  the  usual  way,  by  the  use  of  the 
catheter.  A  fragment  of  stone  may  be 
retained  in  the  passage,  after  it  has  left 
the  bladder,  in  cases  where  there  has 
been  no  laceration  of  the  parts  :  as  before 
stated,  this  state  of  things,  although 
troublesome,  is  not  dangerous;  and  when 
the  fragment  lodges  in  the  membranous 
or  prostatic  portion  of  the  urethra,  a  full- 
sized  gum  catheter  should  be  used,  and. 
the  piece  gently  dislodged  and  pushed 
back  into  the  bladder.  Many  ingenious 
instruments  have  been  devised  for  the 
purpose  of  seizing  and  removing  frag- 
ments thus  arrested  ;  but  of  all,  the  cathe- 
ter will  be  found  the  most  simple  and  most 
useful.  Should  the  fragment  be  retained 
in  the  anterior  portion  of  the  urethra, 
it  usually  makes  its  way  out  in  course 
of  time  ;  to  facilitate  this,  the  patient 
should  retain  the  urine  for  as  long  a  time 
as  possible,  and  pressing  the  penis  at  the 
olher  side  of  the  stone  for  a  short  time 
when  the  bladder  is  about  to  act,  the 
piece  is  washed  out.  Fragments  some- 
times lodge  just  behind  the  meatus  ;  with 
a  common  dressing-forceps  they  may  be 
removed  from  this  position  ;  in  a  few 
cases  it  ma}r  become  necessary  to  make  a 
slight  incision  in  the  lining  membrane  of 
the  urethra.  The  passing  of  fragments 
sometimes  give  rise  to  inflammation  of 
one  or  both  testicles  ;  this  may  delay  the 
operation.  The  chief  cause  of  mischief  to 
be  apprehended  is  when  there  is  consid- 
erable irritation,  followed  by  inflammation 
of  the  bladder,  the  urine  depositing  a  quan- 
tity of  rop}r  mucus,  giving  rise  to  great 
pain  in  the  passage  of  water,  and  a  con- 
stant desire  to  pass  it.  These  cases  re- 
quire very  careful  treatment ;  depletion 
is  rarely  necessary :  with  the  use  of  the 
warm  bath  and  the  administration  of 
opium  and  hyoscyamus,  the  patient  being 
kept  to  his  bed  or  the  sofa,  the  attack 
usually  passes  off.  But  these  are  signs 
that  the  bladder  will  not  bear  any  length- 
ened operations.  This  state  of  bladder  is 
sometimes  caused  by  a  fragment  of  stone, 
which  is  both  too  large  and  too  small- — 
small  enough  to  enter  the  neck  of  the 
bladder,  but  too  large  to  pass  further  ;  in 
this  case,  notwithstanding  the  irritation 
that  may  be  present,  the  lithotrite  should 
be  introduced  and  the  fragment  crushed, 
when  generally  the  symptoms  subside. 
The  bladder  will  in  many  cases  continue 
to  secrete  a  quantity  of  ropy  mucus  as 
long  as  any  stone  remains,  so  that  there 
is  no  reason  for  not  proceeding  with  the 
operation  ;  the  patient  may  take  daily 
half  a  pint  of  the  decoction  of  the  Pareira 
brava  ;  but  the  treatment  really  requisite 
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is  the  removal  of  the  stone.  Nevertheless 
these  cases  are  occasionally  not  so  easily 
managed,  and  sometimes  it  may  be  neces- 
sary to  cease  all  operative  proceedings  for 
a  time,  until  the  bladder  becomes  in  a 
more  healthy  state  ;  it  may,  indeed,  hap- 
pen that  the  attempt  to  remove  the  stone 
by  lithotrity  must  be  abandoned  :  this, 
however,  occurs  but  very  rarely  ;  usually 
with  proper  treatment,  these  unfavorable 
symptoms  are  overcome,  but  not  always. 
Sir  Benjamin  Brodie,  in  his  Notes  on 
Lithotrity,  relates  the  following  case  : — 

In  a  fourth  case,  a  very  small  calculus  was 
crushed  with  great  ease  by  a  single  operation. 
The  operation  was  succeeded  by  a  rigor,  which 
terminated,  as  is  usual,  in  a  perspiration.  A 
disturbed  state  of  the  system  followed,  marked 
by  a  frequent  pulse,  a  furred  tongue,  and 
much  prostration  of  strength ;  and  attended 
with  a  deposit  of  adhesive  mucus,  but  not  in 
large  quantity,  from  the  urine.  These  symp- 
toms continued,  and  after  some  time  an  ab- 
scess presented  itself  in  one  groin.  The  ab- 
scess having  been  opened,  a  considerable 
discharge  of  ma,tter  took  place,  and  was  fol- 
lowed by  great  relief  as  to  the  general  symp- 
toms. The  patient  seemed  to  be  in  an  im- 
proving state,  when  between  four  and  five 
weeks  after  the  operation,  he  suddenly  ex- 
pired. 

On  examining  the  body,  no  remains  of  the 
calculus  were  discovered  in  the  bladder. 
The  mucous  membrane  of  the  bladder  bore 
marks  of  inflammation.  There  was  an  abscess 
of  the  pelvis,  occupying  the  space  between 
the  bladder  and  rectum,  and  extending  in 
the  direction  of  the  abdomen  as  high  as  the 
groin,  in  which  the  puncture  had  been  made. 
The  parts  were  carefully  dissected  and  exam- 
ined by  the  late  Mr.  Vincent  (who  had  at- 
tended the  patient  with  me  in  consultation), 
Mr.  Charles  Hawkins,  the  Curator  of  the  Mu- 
seum of  St.  George's  Hospital,  and  myself; 
but  no  lesion  could  be  detected  of  the  blad- 
der, nor  any  kind  of  communication  between 
the  bladder  or  urethra  and  the  abscess.  Still 
I  cannot  doubt  that  the  abscess  was  somehow 
the  result  of  the  operation.  Probably  a  very 
small  splinter  of  the  calculus  might  have 
penetrated  the  coats  of  the  bladder,  allowing 
the  escape  of  a  very  minute  quantity  of  urine 
into  the  cellular  membrane.  This  would  be 
quite  sufficient  to  account  for  an  extensive 
suppuration,  at  the  same  time  that  it  is  easy 
to  suppose  that  so  small  a  puncture  might  at 
once  have  closed,  so  as  to  be  invisible  after- 
wards. 

In  this  case  the  cause  of  death  I  believe 
to  have  been  fatty  degeneration  of  the 
heart  ;  and  had  this  disease  not  existed, 
1  have  little  doubt  but  that  the  patient 
would  have  got  well  of  the  operation. 

In  those  cases  where  a  fragment  be- 
comes impacted  in  the  urethra,  usually 
in  the  membranous  portion,  and  where 
the  parts  have  been  lacerated,  in  all  proba- 


bility such  an  accident  will  be  followed  by 
infiltration  of  urine  and  perineal  abscess  ; 
the  surgeon  must  lay  open  the  abscess 
freely.  In  two  cases  where  this  treatment 
was  followed,  the  patient  ultimately  re- 
covered. 

The  number  of  times  it  may  be  requisite 
to  repeat  the  operation  must  necessarily 
depend  upon  the  size  of  the  stone— the 
!  amount  of  crushing  that  is  performed  at 
J  each  operation  —  and  the  facility  with 
which  the  fragments  are  passed.  Some 
patients  pass  very  considerable-sized  frag- 
ments ;  others  require  the.  pieces  to  be 
very  small,  necessitating  more  frequent 
operations.  In  the  cases  operated  on  by 
Sir  Benjamin  Brodie,  with  those  that  have 
occurred  in  my  own  practice,  the  number 
of  operations  averaged  between  six  and 
seven  ;  one  or  two  operations  sufficing  in 
many  cases  of  small  stones.  Mr.  Prescott 
Hewett  has  operated  in  one  case  as  many 
as  nineteen  times  and  with  ultimate  sue- 
cess. 

It  is  occasionally  a  wise  plan,  in  cases 
in  which  there  have  been  many  opera- 
tions, and  the  patient  begins  to  feel  the 
confinement  and  the  recurrence  of  the  op- 
erations, to  cease  altogether  for  a  time,  so 
as  to  allow  him  to  recover  his  usual  health; 
of  course  before  dismissing  the  patient  as 
cured,  the  surgeon  must  be  satisfied,  b}- 
examining  the  bladder,  that  no  stone  re- 
mains. In  some  cases  where  the  frag- 
ments are  too  small  to  be  seized  by  the 
lithotrite,  or  rather  where,  from  their 
size,  they  fall  through  the  opening  in  the 
blades  of  the  instrument,  and  yet  do  not 
pass,  the  introduction  of  a  full-sized  ca- 
theter (which  should  be  retained  in  the 
bladder  for  a  short  time)  will  enable  the 
patient  to  void  them. 

The  placing  the  patient  under  the  in- 
fluence of  chloroform1  is  by  some  sur- 
geons much  recommended.  As  a  rule,  I 
do  not  think  it  advisable  to  make  use  of 
it,  but  only  to  have  recourse  to  it  in  those 
cases  where  circumstances  may  render  it 
necessary.  In  ordinary  cases  there  is 
not  only  no  occasion  for  it  (for  lithotrity, 
if  properly  performed,  is  not  a  painful  op- 
eration), but,  on  the  contrary,  it  is  as  well 
to  do  without  it,  on  account  of  the  ope- 
rator being  thus  better  able  to  ascertain 
to  what  extent  the  patient  can  bear  the 
operation  at  each  time,  so  that  he  should 
not  proceed  so  far  as  to  cause  the  blad- 
der to  resent  the  operative  proceedings. 
The  bladder  does  not  retain  the  water 
so  well  when  chloroform1  is  employed. 
When  patients  are  peculiar-ly  sensi- 
tive with  regard  to  the  operation,  chloro- 
form' must^be  administered ;  for  with- 
out it  such  patients  could  not  be  induced 
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to  submit  to  the  operation,  however 
favorable  their  cases  might  be  in  other 
respects. 

I  operated  on  a  patient  twenty-four  years 
of  age,  who  had  symptoms  of  calculus  when 
a  child.  They  had  for  many  years  remained 
dormant,  hut  had  recurred  about  four  years 
before  he  had  consulted  me,  at  which  time 
he  was  making  water  incessantly  and  with 
intolerable  pain,  the  urine  depositing  a  large 
quantity  of  ropy  mucus  mixed  with  blood; 
in  fact,  the  bladder  being  in  as  unpromising 
a  state  as  possible  for  any  operation.  Hav- 
ing seized  a  very  large  stone  with  the  litho- 
trite,  I  was  unable  to  proceed  with  the  opera- 
tion on  aer. unit  of  the  patient  being  incapable 
of  exercising  the  necessary  control  over  him- 
self; but.  under  chloroform,  1  was  enabled 
to  effect  a  complete  cure  in  five  operations. 
It  would  have  been  impossible  to  have  done 
this  without  the  aid  of  chloroform.  In  the 
41st  volume  of  the  Medico-Chirnrgical  Trans- 
actions, 1  have  related  a  case  in  which  I  ope- 
rated successfully  on  a  patient  in  whom  there 
was  a  communication  between  the  bladder 
and  intestine.  The  calculus,  the  nucleus  of 
which  was  some  vegetable  matter,  was  of 
stub  a  size  that  I  could  Bcarcely  Beize  it  with 
a  very  Large  lithotrite.  The  patient  was  en- 
duriiiu'  Buch  dreadful  Bufferings  that  he  was 
anxious  to  be  placed  under  the  influence  of 
chloroform  ;  but  on  the  third  occasion  of  ope- 
rating, it  was  done,  at  his  request,  without 
chloroform ;  the  operation  was  borne  as  well 
as  when  chloroform  was  used,  and  the  bladder 
held  more  water. 

In  such  cases  chloroform  is  very  useful; 
but  in  the  majority  of  cases,  it  is  not  re- 
quisite, and  not  being  requisite,  it  is  as 
well  not  to  have  recourse  to  it. 

In  considering  in  what  cases  lithotrity 
is  to  be  preferred  to  lithotomy,  it  may  be 
observed  that  the  early  writers  on  the  op- 
eration were  of  opinion,  that  only  where 
the  calculus  was  very  small,  requiring 
but  one  or  two  operations — the  bladder 
and  kidneys  perfectly  healthy — was  litho- 
trity available.  Further  experience,  to- 
gether with  the  great  improvement  in  the 
instruments  used  and  in  the  mode  of  ope- 
rating, have  tended  in  a  great  measure  to 
alter  this  opinion.  Xo  doubt  the  frequent 
introduction  of  instruments,  when  the 
fragments  were  removed  within  the  blades, 
causing  unnecessary  disturbance  to  the 
bladder,  and  the  stretching  and  not  un- 
frequently  the  laceration  of  the  urethra, 
rendering  it  in  a  ver}-  unfit  state  for  the 
passage  of  fragments,  led  to  most  dan- 
gerous accidents  ;  but  since  the  practice 
of  removing  the  fragments  within  the 
blades  of  the  instrument  has  been  laid 
aside,  many  cases  which  formerly  would 
have  been  unfavorable  for  lithotrity  are 
now  successfully  treated.  The  inability 
of  the  bladder  to  expel  all  the  fragments 
was  also  considered  a  state  in  which  litho- 


trity was  not  applicable.  Yet  now,  after 
the  stone  has  been  well  crushed,  these 
cases  can  be  managed  by  washing  out  the 
debris  through  a  silver  catheter.  It  may 
be  well  to  mention  that  the  eye  of  the  ca- 
theter used  for  this  purpose  should  always 
be  on  the  concave  side  of  the  curve— for 
the  reason,  that  if  a  fragment  should 
chance  to  lodge  in  the  aperture  and  not 
be  removable,  although  on  the  withdrawal 
of  the  instrument  the  fragment  might 
lacerate  the  urethra,  the  consequences 
that  follow  such  an  accident  are  of  much 
less  importance  than  if  the  lowerpartofthe 
urethra  were  injured.  A  catheter  has  late- 
ly been  invented  with  the  opening  in  the 
convex  part — for  the  injecting  the  bladder 
—  under  the  idea  that  the  stream  of  water 
coming  more  immediately  in  contact  with 
the  fragments,  their  removal  is  more  read- 
ily effected  :  which  is  rather  a  theoretical 
than  a  practical  improvement,  and  the  ca- 
theter lias  the  disadvantage  of  having 
the  aperture  in  the  lower  curve.  There 
is  no  doubt  that  a  healthy  state  of  the 
bladder  is  very  desirable  when  lithotrity 
Is  to  be  employed  ;  but  I  have  performed 
it  with  success  when  the  bladder  has  been 
in  a  very  considerable  state  of  irritation 
and  secreting  much  ropy  mucus.  This 
irritation  and  secretion  of  mucus  dimin- 
ish as  the  operations  are  performed,  and 
nearly  cease  before  the  whole  of  the  cal- 
culus has  been  removed.  These  cases 
certainly  require  much  caution  in  their 
management,  still  the)'  are  by  no  means 
cases  in  which  lithotrity  is  to  be  rejected. 
The  inability  of  the  bladder  to  hold  the 
requisite  quantity  of  water  might  at  first 
deter  a  surgeon  from  selecting  such  cases 
for  the  operation  ;  but,  on  the  other  hand, 
a  little  management,  by  injecting  the 
bladder  for  some  time  previous  to  operat- 
ing, generally  overcomes  this  obstacle, 
and  not  unfrequently,  where  a  bladder 
has  been  very  intolerant  of  water,  this  in- 
convenience has  subsided  after  the  stone 
has  been  once  crushed.  "Where  there  is 
serious  disease  of  the  kidneys,  lithotrity 
is  no  doubt  as  likely  to  be  attended  with 
ill  consequences  as  lithotom}'.  But  cases 
do  occur  where  the  presence  of  kidney 
disease  would  inevitably  render  lithotomy 
an  unsuccessful  operation,  in  which  litho- 
trity may  be  employed,  if  not  with  entire 
success,  with  at  least  the  alleviation  of 
much  suffering,  and  prolongation  of  life. 
The  worst  form  of  kidney  disease,  album- 
inuria, is  fortunately  not  frequently  found 
in  combination  with  calculus  in  the  blad- 
der at  the  period  of  life  at  which  it  is  de- 
sirable to  perform  lithotrity.  In  cases  of 
very  bad  stricture,  of  the  urethra,  render- 
ing the  introduction  of  the  lithotrite  im- 
possible, lithotomy  must  be  had  recourse 
to  ;  but  in  cases  in  which  a  considerable 
amount  of  stricture  existed,  I  have  been 
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enabled,  by  using  a  small  lithotrite,  and 
crushing  the  stone  very  fine,  to  relieve 
the  bladder  of  a  considerable-sized  stone. 
But  now  that  stricture  is  so  readily  re- 
moved by  Mr.  Barnard  Holt's  "imme- 
diate treatment,"  it  ceases  to  be  so  seri- 
ous an  objection.  Malignant  disease  of 
the  bladder,  in  combination  with  calcu- 
lus, of  course  precludes  lithotrity  as  well 
as  lithotomy. 

The  removal  of  foreign  bodies  that 
have  been  introduced  into  the  bladder, 
such  as  bougies,  may  be  effected  with  a 
scoop-lithotrite. 

In  cases  in  which  the  bladder  is  unable 
entirely  to  empty  itself,  the  urine  left 
soon  becomes  decomposed  and  ammonia- 
cal,  irritating  the  mucous  membrane,  and 
causing  it  to  secrete  a  quantity  of  phos- 
phate of  lime,  or  phosphate  and  carbo- 
nate of  lime,  which,  being  mixed  with  the 
mucus  and  retained  in  the  bladder,  gives 
rise  to  great  irritability  of  that  organ. 
In  such  cases  the  removal  of  this  soft 
calculous  matter  is  easily  accomplished 
by  means  of  the  scoop-lithotrite.  But 
the  cause  of  the  mischief  remaining,  these 
formations  will  constantly  recur,  and  in 
some  instances  give  rise  to  the  opinion 
that  the  surgeon  had  failed  in  the  previ- 
ous operation  to  remove  the  whole  of  the 
formations,  which  is  not  always  the  case. 
The  treatment  to  be  adopted  to  prevent 
the  formation  of  calculous  matter  is  the 
constant  washing  out  of  the  bladder  with 
warm  water.  These  cases  are  usually 
very  troublesome  ;  and  if  this  treatment 
is  not  persevered  in,  the  disease  of  the 
bladder  soon  sets  up  disease  of  the  kid- 
ney, under  which  the  patient  ultimately 
sinks. 

Women  are  naturally,  from  the  forma- 
tion of  the  urinary  passages,  favorable 
cases  for  lithotrity  ;  and  the  operation  is  to 
be  performed  in  the  manner  that  has  been 
described  previously  for  the  other  sex. 
The  cure  in  women  is  less  protracted 
than  in  men,  as  the  fragments  pass  more 
readily.  There  are  obvious  reasons  why 
it  is  desirable  that  women  should  be 
placed  under  the  influence  of  chloroform. 
It  may  be  said  that  with  women,  with 
hardly  an  exception,  lithotrity  is  the 
method  to  be  employed. 

It  is  very  generally  admitted  that  chil- 
dren are  not  well  fitted  for  lithotrity,  and 
that  lithotomy  should  in  their  cases  be 
performed,  not  only  on  account  of  the 
great  success  attending  that  mode  of  ope- 
rating at  an  early  period  of  life,  but  also 
on  account  of  the  necessarily  small  size  of 
the  instruments  to  be  used  rendering  it 
difficult  to  have  them  made  of  sufficient 
power  to  crush  stones  of  the  size  fre- 
quently found  in  children,  and  the  almost 
impossibility  of  carrying  out  in  them  the 


continuous  treatment  necessary  to  bring 
lithotrity  to  successful  issue. 

The  composition  of  the  stone  is  not  a 
matter  of  very  considerable  importance  ; 
perhaps  those  composed  of  oxalate  of 
lime  require  more  force  in  the  applica- 
tion of  the  lithotrite,  and  the  fragments 
cause  more  pain  in  passing  than  others  ; 
but  this  is  fortunately  a  calculus  not  very 
frequently  met  with. 

In  comparing  the  relative  successes  of 
lithotrity  and  lithotomy,  Sir  Benjamin 
Brodie,  in  his  Notes  on  Lithotrity,  makes 
the  following  remarks  : — 

"  It  would  be  unreasonable  to  expect 
that  any  method  of  treatment  for  the  re- 
lief of  a  disease  so  certainly  fatal  if  left  to 
itself,  and  productive  of  so  much  misery, 
as  calculus  of  the  bladder,  should  be  con- 
stantly and  uniformly  successful.  If  litho- 
tomy has  its  dangers,  lithotrity  has  its 
dangers  also  ;  and  the  only  question  for 
the  practical  surgeon  to  consider  is,  which 
is  the  least  dangerous  of  the  two.  Of  the 
nine  cases  which  I  have  enumerated,  it 
may  well  be  doubted  as  to  one  of  them 
whether  the  attack  which  was  the  imme- 
diate cause  of  the  patient's  death  was 
really  connected  with  the  operation  ;  while 
in  two  others  the  fatal  result  was  to  be  attri- 
buted to  a  mode  of  performing  the  opera- 
tion which  my  later  experience  has  led  me 
to  abandon.  But,  even  if  we  admit  the 
whole  nine  cases  as  a  fair  example  of  the 
average  failure  of  the  operation,  the  pro- 
portion of  deaths  to  recoveries  is  some- 
what less  than  1  in  12 J. 

"In  order  that  I  might  compare  this 
with  the  proportion  of  deaths  from  litho- 
tomy, I  have  referred  to  a  paper  by  the 
late  Mr.  K.  Smith,  of  Bristol,  published 
in  the  eleventh  volume  of  the  Transac- 
tions of  this  Society,  and  entitled  An  In- 
quiry into  the  Statistics  of  Stone  in  the 
Bladder  ;  and  I  there  find  it  stated,  that 
in  the  Bristol  Hospital,  during  a  series  of 
many  years,  the  average  of  deaths  after 
lithotomy  was  1  in  Ah  ;  in  the  hospital  at 
Leeds,  1  in  5  ;  and  in  the  hospital  at  Nor- 
wich 1  in  T\. 

"Thirty-five  years  have  elapsed  since 
the  publication  of  these  statements,  but 
there  is  no  reason  to  believe  that  the  suc- 
cess of  lithotomy  is  greater  now  than  it 
was  when  Mr.  Smith  collected  his  obser- 
vations. The  editor  of  a  weekly  journal 
(The  Medical  Times  and  Gazette)  has  for 
some  time  past  published  the  statistics  of 
the  various  operations  performed  in  the 
London  hospitals,  including  lithotomy. 
The  facts  seem  to  have  been  collected 
with  some  care,  and  are  probably  a  near 
approximation  to  the  truth.  Mr.  Charles 
Hawkins  has  been  at  the  pains  to  collect 
from  the  various  numbers  of  that  journal, 
published  during  the  year  1854,  the  facts 
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relating  to  lithotomy  ;  and  it  appears  that 
of  59  patients  who  underwent  that  opera- 
tion, as  many  as  10  died,  being  in  the  pro- 
portion of  rather  more  than  1  in  6. 

"  But  here  two  other  facts  must  not  be 
overlooked,  without  which  no  just  com- 
parison ran  be  made  of  the  results  of  the 
two  operations.  First,  while  cases  of 
vesical  calculus  in  children  under  the  age 
of  puberty,  in  private  practice,  and 
among  the  more  affluent  classes  of  soci- 
ety, are  of  rare  occurrence,  they  form  the 
very  great  majority  of  those  which  are 
admitted  into  hospitals;  and,  secondly, 
the  proportion  of  deaths  after  lithotomy 
among  children  is  very  much  less  than  it 
is  among  adults.  Both  these  facts  are 
sufficiently  obvious  to  those  who  have  had 
the  opportunity  of  witnessing  the  prac- 
tice of  our  larger  hospitals.  From  the 
data  furnished  by  the  medical  journals  to 
which  I  have  already  referred,  it  appears 
that  in  the  London  hospitals  during  the 
last  year  children  formed  a  small  frac- 
tion more  than  three-fourths  of  the  whole 
number  of  those  who  underwent  litho- 
tomy ;  that  among  them  the  deaths  were 
in  the  proportion  of  one  to  fourteen  re- 
coveries; while  among  adults  the  deaths 
and  recoveries  were  equal.  That  in  this 
instance  the  large  proportion  of  deaths 
among  adults  was  beyond  the  average, 
and  depending  on  accidental  circum- 
stances, cannot  well  be  a  matter  of  doubt, 
and  indeed  it  is  plain  that  no  general  rule 
can  be  drawn  from  the  limited  number  of 
cases  which  occur  in  the  space  of  a  single 
year.  Still,  as  even  in  the  Norwich  Hos- 
pital, where  there  is  reason  to  believe  that 
lithotomy  has  been  on  the  whole  more 
successful  than  in  any  other  public  insti- 
tution, the  proportion  of  deaths  among 
adults  is  reported  to  have  been  four  times 
as  large  as  that  among  children,'  it  is  evi- 
dent that  the  difference  in  the  degree  of 
danger  at  these  two  periods  of  life  is  very 
great ;  and  it  must  always  be  borne  in 
mind  that,  in  estimating  the  comparative 
value  of  the  two  operations,  it  is  only  the 
results  met  with  in  adults  that  should 
enter  into  our  calculation." 

There  have  not  as  yet  been  any  very 
extensive  statistics  of  lithotrity  published. 
Among  the  latest  are  those  of  M.  Civiale, 
of  which  Sir  Henry  Thompson,  in  his 
work  before  referred  to,  says  :— 

"  Take,  for  example,  the  practice  of 
my  esteemed  and  kind  friend,  M.  Civiale, 
during  the  last  3-ear.  It  is  a  fair  speci- 
men of  his  usual  experience,  which  he  is 
good  enough  to  send  me  annually,  and 
has  of  late  presented  to  the  Academie  des 
Sciences.  He  treated,  during  the  year 
1862,   69   calculous  patients — 66  men,  2 

*'  '  Medico-Chirurgical  Transactions,  vol.  xi., 
p.  32. 


Avomen,  and  a  child  ;  4.5  in  private  prac- 
tice, 24  at  Hopital  Necker.  Fifty-eight 
of  these  were  operated  on  :  45  were  sub- 
mitted to  lithotrity  ;  of  these  8  were  par- 
tially cured,  and  it  was  successful  in  all 
the  remainder  but  1. 

"Ten  were  treated  Iry  lithotomy  ;  3  were 
cured,  2  relieved,  and  5  died.  Three  were 
treated  by  a  combination  of  lithotomy 
and  lithotrity  ;  2  were  cured,  the  other 
had  incontinence  of  urine. 

"In  eleven  cases  operative  means  have 
been  adjourned  or  considered  impossible. 

"Now,  although  the  lithotrity  here  re- 
corded is  extremely  successful,  every  Eng- 
lish surgeon  will  feel  surprised  to  find  one 
in  every  six  adult  cases  placed  in  the 
category  last  named,  and  one-half  of  the 
lithotomy  cases  fatal.  It  must  be  obvious 
to  all  who  are  familiar  with  the  practice 
of  this  country,  that  nothing  like  this 
proportion  of  cases  is  adjudged  unfit  for 
operation." 

It  will  be  seen  by  the  tables  so  carefully 
prepared  by  Sir  Henry  Thompson,  that  in 
1S:27  cases  of  lithotomy,  1116  occurred 
in  patients  between  the  ages  of  one  year 
and  twenty-one  years,  leaving  but  717 
from  that  period  up  to  the  age  of  eighty- 
one,  and  of  these  462  cases  occurred  be- 
tween fifty  and  eighty-one  years,  the  period 
of  life,  (at  least  in  private  practice)  we  are 
most  called  upon  to  operate  for  stone ; 
and  in  these  cases  there  were  115  deaths 
— about  one  in  4  cases.  Now  if  we  com- 
pare these  statistics  of  lithotomy  with  those 
as  yet  given  of  lithotrity,  it  will,  I  think, 
leave  no  doubt  in  most  minds  which  opera- 
tion the  surgeon  should  prefer,  at  least  in 
the  large  majority  of  adult  patients.  * 

One  of  the  great  advantages  of  litho- 
trity is,  that  patients  are  quite  ready  to 
submit  to  the  operation  when  the  stone  is 
small,  and  when  its  presence  has  not 
given  rise  to  any  serious  mischief  in  the 
bladder  or  kidneys  ;  when,  on  the  other 
hand,  an  operation  so  serious  and  so 
dreaded  as  lithotomy  is  driven  off,  as  a 
last  resource. 

In  reviewing  all  the  bearings  of  the  two 
operations,  I  think  there  is  every  reason 
to  concur  in  the  opinion  expressed  by  Sir 
Benjamin  Brodie  :  "My  own  experience 
has  certainly  led  me  to  the  conclusion 
that  lithotrity,  if  prudently  and  carefully 
performed,  with  due  attention  to  minute  cir- 
cumstances, is  liable  to  smaller  objection 
than  almost  any  other  of  the  capital  ope- 
rations of  surgery.  The  cases,  indeed,  to 
which  it  is  not  applicable  are  very  few  in- 
deed, and  they  are  chiefly  those  in  which, 
from  the  calculus  having  attained  an  un- 
usual size,  the  danger  and  difficulty  of 
lithotomy  are  so  great  that  no  surgeon 
would  willingly,  nor  otherwise  than  as  a 
matter  of  duty,  undertake  it." 

In  conclusion,  it  may  be  well  to  con- 
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sider  how  far  it  may  be  expedient,  in  ar- 
riving at  a  decision  as  to  which  of  the 
operations  should  be  adopted,  to  make 
some  distinction  between  private  and  hos- 
pital patients.  The  greatest  success  at- 
tending lithotomy  is  undoubtedly  met 
with  in  the  latter  class.  These  patients 
being  willing  to  submit  to  an  operation  at 
an  earlier  period  than  those  in  private 
practice,  are  consequently  in  a  more  fav- 
orable state  for  lithotomy  ;  and  not  being 
so  amenable  to  the  necessary  treatment 
between  the  operations  of  lithotrity  as 
the  more  educated  classes  (for  lithotrity, 
although  a  simple  operation  in  itself,  re- 
quires, for  a  successful  issue,  great  care 
and  attention  to  the  most  minute  points 
during  the  whole  time  the  patient  is  under 
treatment),  when  the  treatment  becomes 
protracted,  they  are  liable  to  become  un- 
favorably influenced  by  hospital  atmos- 
phere. To  hospital  patients  time  is  of 
much  more  importance  than  it  is  to  the 
more  affluent ;  so  it  may  be  considered 
more  advisable  to  have  recourse  to  litho- 
tomy, on  these  accounts,  in  hospitals, 
when  in  private  practice  lithotrity  would 
without  doubt  be  the  operation  selected. 
Such  at  least  may  be  the  reasons  why  in 
hospitals   lithotomy  is  as  yet   more   fre- 


quently had  recourse  to  in  adult  patients 
than  lithotrity. 

Being  anxious  to  have  accurate  infor- 
mation as  to  the  progress  lithotrity  was 
making  in  hospital  practice  in  Loudon, 
while  this  essay  was  originally  going 
through  the  press,  I  applied  for  informa- 
tion on  this  point  to  all  the  London  hos- 
pitals, and  was  most  obligingly  and 
readily  supplied  with  what  I  required  from 
all,  with  the  exception  of  the  Hospital  for 
Stone ;  the  authorities  at  this  hospital 
made  no  reply  to  my  request.  I  must 
also  state  that  the  return  from  University 
College  Hospital  is  not  quite  complete,  as 
I  failed  to  obtain  airy  information  from 
one  of  the  surgeons  of  that  hospital.  If 
the  numbers  reported  from  University 
College  Hospital  be  compared  with  other 
hospitals  of  the  same  size,  it  will  be  seen 
that  the  number  of  cases  unreported  can- 
not be  large.  The  absence  of  information 
from  one  surgeon  cannot  in  any  great  de- 
gree influence  the  result  obtained  by  the 
subjoined  table  ;  from  which  it  will  be  seen 
that  out  of  91  adult  patients  admitted,  in 
two  years,  into  the  London  hospitals, 
with  stone  in  the  bladder,  only  32  were 
treated  by  lithotrity :  6  underwent  no 
operation. 


Patients  with  Stone  in  the  Bladder  admitted  into  the  London  Hospitals  in  the  Years 

1862-63. 


Hospitals. 

Total. 

Children. 

Adults. 

Lithotrity. 

Lithotomy. 

Guy's      ..... 

31 

15 

16 

7 

24 

St.  Bartholomew's  . 

25 

16 

9 

3 

22 

King's  College 

22 

7 

15  . 

9 

13 

London  ..... 

17 

5 

12 

?• 

15 

University  College  . 

16 

6 

10 

5 

11 

St.  George's    .... 

13 

2 

11 

3 

8 

St.  Mary's       .... 

12 

9 

3 

1 

11 

St.  Thomas's  .... 

11 

7 

4 

1 

8 

Royal  Free      .... 

7 

7 

7 

Middlesex        .... 

6 

2 

4 

1 

3 

Westminster  .... 

5 

3 

2 

5 

Metropolitan  Free  . 

4 

1 

3 

4 

Charing  Cross 

3 

2 

1 

3 

Sick  Children 

3 

3 

3 

Great  Northern 

2 

1 

1 

2 

177 

86 

91 

32 

139 

Since  the  above  was  originally  printed 
I  received  a  communication  from  Mr. 
Armstrong  Todd,  stating  that  my  appli- 
cation to  the  Hospital  for  Stone  had  inad- 
vertently remained  unanswered.  He  was 
good  enough  to  forward  me  the  following 
return  of  patients  admitted  into  the  hos- 
pital during  two  years,  with  stone  in  the 
bladder :  The  total  number  of  patients 
admitted  were  17,  viz.,  children,  5  ;  adults, 
12.  Lithotrity  performed  on  2  ;  lithotomy 
on  7  ;  not  operated  on,  8.  This  increases 
the  number  of  adult  patients  with  stone 


to  103,  of  which  only  34  were  lithotrized. 
From  all  I  can  learn  it  does  not  appear 
that  lithotrity  has  since  made  much  ad- 
vance as  an  operation  in  London  hos- 
pitals. 

Sir  William  Fergusson,  in  his  lectures 
delivered  at  the  Koyal  College  of  Sur- 
geons in  1864  and  1865  (since  published), 
has  given  his  enlarged  experience  in  the 
practice  of  lithotrity.  To  that  work  I 
must  refer  those  who  wish  to  be  well  in- 
formed on  all  that  refers  to  this  operation  ; 
but  what  he  wishes  greatly  to  impress  on 
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operators  is  the  advantage  of  the  removal 
of  fragments  by  the  aid  of  instruments. 
He  says  :  "Xo  doubt  in  most  cases  frag- 
ments come  away  spontaneously  in  a  sat- 
isfactory  manner,  but  even  in  many  cases 
these  would  be  rapidly  expedited  were  such 
means  taken/7  But  he  says  the  practice 
caunot  be  followed  without  instruments 
properly  adapted  for  the  purpose. 

An  important  communication  has  been 
made  relative  to  the  statistics  of  lithotrity 
since  this  essay  first  appeared,  in  a  paper 
read  before  the  Royal  Medical  and  Chirur- 
gical  Society,  by  Sir  Henry  Thompson,  on 
May  10, 187U,  of  which  the  following  is  an 
abstract.' 

The  author  presented  a  series  of  184  con- 
secutive cases  of  lithotrity  in  the  adult,  ope- 
rated upon  within  a  recent  period  ;  all  treated 
by  the  same  method  and  with  the  same  in- 
struments. He  furnished  all  the  most  impor- 
tant details  relating  to  each  case,  and  pre- 
sented the  stone  itself  in  almost  every  instance, 
preserved  for  inspection.  His  object  was  to 
make  an  impartial  estimate  of  the  crushing 
operation,  to  ascertain  its  real  value,  and  its 
place  amongst  surgical  operations.  Although 
this  had  never  vet  been  fully  done,  he  regarded 
Sir  B.  Brodie's  last  communication  to  the 
Royal  Medical  and  Chirurgical  Society  as  per- 
haps the  most  trustworthy  and  valuable 
record,  so  far  as  it  goes,  which  exists  on  the 
subject.  In  order  to  accomplish  this  object, 
he  had  made  carefully  written  records  of 
every  case;  and  he  cited  the  following  cir- 
cumstances as  necessary  to  be  taken  into  con- 
sideration ;  that  the  184  cases  had  been 
treated  by  a  uniform  method,  within  a  com- 
paratively brief  period  of  time;  that  all  were 
adults,  and  embraced  much  variety  of  consti- 
tution ;  that  all  the  important  facts  relative 
to  each  were  noted  in  a  history  of  each  one, 
which  was  attached  to  the  paper  as  an  ap- 
pendix ;  and  that  a  large  proportion  of  the 
calculi  were  of  considerable  size.  And  the 
author  believed  he  was  correct  in  saying  that 
so  complete  an  opportunity  for  studying  the 
results  of  lithotrity  had  not  been  offered  hith- 
erto, since,  as  far  as  he  was  aware,  the  data 
necessary  for  the  formation  of  a  judgment 
had  not  been  presented  to  the  profession, 
either  in  this  country  or  elsewhere. 

The  results  of  the  operation  were  discussed 
under  the  following  heads  :  1st.  The  rate  per 
cent,  of  recovery  after  the  operation,  and  the 
causes  of  death  when  it  occurred.  2d.  The 
general  condition  of  the  patient  after  the  ope- 
ration. 3d.  The  frequency  of  recurrence  of 
stone  after  lithotrity. 

The  chief  facts  relative  to  the  184  cases 
were  as  follows :  that  they  were  consecutive 
in  point  of  time,  no  case  being  omitted ;  that 
all  were  adults,  and  mostly  of  advanced  age  ; 
that  they  included  many  individuals  of  very 
feeble   health    and   constitution ;    that   they 


1  The  paper  is  published  in  extenso  in  the 
Med.-Chir.  Trans.,  vol.  liii. 


were  chiefly  British,  although  several  were 
from  other  nations.  The  mean  age  of  the 
1S4  cases  was  no  less  than  sixty-one  years. 
The  youngest  was  twenty-two  years  old. 
Only  three  were  below  thirty  years.  The 
oldest  was  84  years.  There  were  forty-six 
cases  of  seventy  years  and  upwards.  With 
very  few  exceptions,  all  stones  of  an  ounce 
and  upward  were  reserved  for  lithotomy. 
All  obviously  below  that  were  crushed.  Not 
one  case  was  refused  operation,  not  one  was 
left  unfinished,  and  in  no  instance  was  an 
operation  of  lithotrity  completed  by  lithotomy. 
The  recoveries,  reckoning  every  kind  of  casu- 
alty following  the  operation,  were  93  per 
cent. ;  but  omitting  five  cases  of  death  not  by 
any  means  due  to  it,  the  mortality  amounted 
to  only  4  per  cent.  A  second  operation  for 
recurrence  of  the  stone  was  performed  for  13 
of  the  184  cases  ;  122  were  uric  acid  and  the 
urates  ;  16  were  mixed  ;  40  were  phosphatic  ; 
4  oxalate  of  lime  ;  1  cystic  oxide ;  and  1  pure 
phosphate  of  lime. 

The  important  logical  conclusion  to  be  de- 
rived from  the  mass  of  facts  considered  was, 
that  lithotrity  is  an  eminently  successful  ope- 
ration. For  a  certain  number  of  cases,  its 
success  may  be  regarded  as  a  certainty — ab- 
solutely without  fear  of  any  contingency,  ex- 
cept such  as  attends  the  minor  operations  of 
surgery — for  example,  the  opening  of  a  small 
abscess,  or  the  passing  of  a  catheter.  For 
the  author  stated  that  he  had  never  lost  a 
patient  in  the  whole  course  of  his  experience 
after  crushing  a  stone  which  was  no  larger 
than  a  small  nut;  and  this  he  considered  was 
a  size  at  which,  with  few  exceptions,  every 
stone  ought  to  be  discovered.  But  this  very 
fact  led  the  author  to  remark  that  the  success 
of  lithotrity  cannot  therefore  be  considered 
apart  from  a  knowledge  of  the  extent,  in  re- 
gard of  the  magnitude  of  the  stone  and  the 
constitution  of  the  patient,  to  which  the  ca- 
pabilities of  the  operation  have  been  pushed. 
When  it  is  employed  for  stones  as  large  as  a 
date,  or  a  small  chestnut — and  it  is  impossi- 
ble to  deny  the  excellent  chance  of  success 
which  this  method  offers  to  the  subjects  of 
such  stones — a  certain,  but  still  only  small, 
proportion  of  deaths  must  be  expected.  And 
the  rate  of  mortality  will  correspond  with 
augmentation  in  the  size  of  the  stone,  and 
with  the  amount  of  existing  disease  and  age 
on  the  part  of  the  patient.  Given  a  small 
stone  in  a  fairly  healthy  person,  and  success 
is  certain  ;  the  possibility  of  a  fatal  result  in 
such  a  case  depending  only  on  the  presence 
of  those  remote  and  excessively  rare  condi- 
tions which  will  make  for  an  individual  here 
and  there  the  mere  passing  of  a  catheter  a 
cause  of  death. 

The  rule  observed  had  been,  for  the  most 
part,  to  apply  lithotrity  to  all  calculi  obviously 
less  than  an  ounce  in  weight,  easily  discovered 
by  sounding,  and  to  operate  on  all  larger 
ones  by  lithotomy. 

Since  this  communication  appeared,  the 
number  of  Sir  Henry  Thompson's  cases 
has  reached  204,  with  one  more  deaths 
making  13  deaths  in  the  whole  number. 
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[Rapid  Lithotrity  with  Evacuation. 

(LlTHOLAPAXY  OF  BlGELOW.) 


Rapid  lithotrity  is  the  fragmentation  of 
calculous  material  in  the  bladder  through 
the  urethra,  and  immediate  evacuation  of 
the  debris  by  aspiration,  or  by  washing 
through  a  tube,  with  the  express  object 
in  view  of  liberating  the  bladder  as  far  as 
possible  of  all  foreign  material  at  a  single 
sitting. 

This  operation  was  introduced  to  the 
profession  by  Bigelow,  of  Boston,  and  is 
called  by  him  litholapaxy '.  The  latter 
name,  however,  has  not  been  generals- 
accepted  ;  and  as  the  name  Rapid  Litho- 
trity serves  very  clearly  to  distinguish  this 
operation  from  old-fashioned  lithotrity, 
and  has  already  been  independently 
adopted  by  a  number  of  surgeons,  1  think 
it  may,  with  advantage,  be  retained. 

Bigelow's  first  paper  appeared  in  the 
American  Journal  of  the  Med.  Sciences, 
January,  1878.  A  great  number  of  short 
notices  have  since  been  published  by  a 
number  of  surgeons,  describing  one  or 
more  cases  in  detail,  with  remarks. 

That  rapid  lithotrity  is  an  assured  suc- 
cess, and  certain  to  hold  its  own  among 
the  great  surgical  manoeuvres,  has  been 
amply  demonstrated  by  the  statistics  of 
the  operation  since  its  general  introduc- 
tion not  three  years  since. 

The  most  recent  attempt  to  gather  sta- 
tistical evidence  of  which  I  am  aware, 
was  published  by  myself,  in  a  paper  which 
was  read  before  the  Anatomical  and  Sur- 
gical Society,  of  Brooklyn,  March  29,  J 
18S0  ;'  and  included  cases  reported  before 
Feb.  15th,  of  the  same  year. 

In  a  sum  total  of  120  operations  at  the 
hands  of  all  operators,  there  were  six 
deaths,  one  in  twenty,  exactly  5  per 
cent. 

This  is  a  remarkably  good  result,  when 
it  is  considered  that  there  were  twenty- 
eight  operators,  and  that  the  average  age 
of  the  patients  was  about  55.  The  opera- 
tions of  my  partner,  Dr.  Yan  Buren,  and 
myself,  in  several  of  which  Dr.  L.  A. 
Stimson  did  a  large  part  of  the  work,  now 
number  thirty,  with  a  single  death — the 
average  age  of  the  patients  being  sixty. 
The  statistical  showing  moreover  becomes 
better  when  the  results  obtained  by  oper- 
ators, who  may  be  presumed  to  be  reason- 
ably adroit,  are  taken  apart  from  those 
obtained  by  general  surgeons,  not  es- 
pecially skilled  in   urethral   and    vesical 

['  Annals  of  the  Anatomical  and  Surgical 
Soc,  vol.  ii.,  6,  1880.] 


matters.  So  far  as  I  have  been  able  to 
collect  statistics  of  cases  published,  and 
those  personally  known  to  me  at  this  date 
(JSTov.  1st,  1880),  I  find  one  hundred  and 
sixty-two  cases  :  I  divide  these  into  two 
classes,  (1)  patients  operated  upon  by  sur- 
geons who  have  recorded  five  or  more 
operations,  and  who  thus  may  be  pre- 
sumed to  have  had  fair  opportunities  in 
the  line  of  genito-urinary  surgery  ;  and 
(2)  patients  operated  upon  by  surgeons 
who  have  done  less  than  five  operations, 
who  presumably  have  not  had  such  op- 
portunities. Of  the  former  there  are  125 
operations  and  five  deaths,  a  mortality  of 
only  4  per  cent.,  one  in  twenty-five  ;  while 
of  the  latter,  I  find  37  operations  and  6 
deaths,  a  mortality  of  about  one  in  six, 
about  10  per  cent.  How  striking  a  com- 
ment upon  the  statement  so  often  repeated 
that  this  operation  is,  after  all,  a  serious 
one  in  inexperienced  hands.  The  be- 
ginner will  be  wiser  to  operate  first  by  the 
old  method  of  slow  lithotrity,  upon  a  small 
stone,  without  ether.  When  his  powers 
are  thus  developed,  he  will  be  ripe  for  the 
rapid  operation,  and  justified  in  under- 
taking it. 

It  is  rather  strange  that  an  improve- 
ment in  lithotrity  should  have  appeared 
just  as  the  general  confidence  of  the  pro- 
fession in  the  wide  applicability  of  the  oper- 
ation was  beginning  to  be  shaken,  and  still 
more  odd,  that  this  advance  should  be  an 
attempt  to  do  exactly  what  the  earliest 
lithotritists  tried  to  do,  but  their  more 
experienced  successors  abandoned. 

In  March,  1878,  three  months  after  the 
appearanceof  Bigelow's  paperiu  America, 
in  a  discussion  following  an  admirable 
essay  by  Thompson,  before  the  Royal 
Medico-Chirurgical  Society,  in  London,1 
the  general  conclusion  of  some  of  the  best 
surgeons  of  England  seemed  to  be,  that 
nothing  more  need  be  expected  from 
lithotrity,  that  perhaps  even  it  had  been 
pushed  too  far,  and  that  in  future  proba- 
bly it  would  be  better  to  crush  less  and 
cut  more. 

Thompson,  even  before  this  time,  had 
advocated  crushings  at  shorter  intervals, 
occasionally  with  ether,  and  was  making 
more  use  of  Clover's  washing  bottle  than 
formerly.  He  had  also  plainly  given  up 
the  old  fashioned  notion,  that  in  case  of 
cystitis  following  lithotrity,  the  patient 
must  be  left  at  rest,  and  dosed  until  his 

[l  Lancet,  March  16,  1878,  p.  385.] 
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cystitis  subsided  before  he  could  be  ' 
crushed  again.  On  the  contrary,  recog- 
nizing the  sharp  fragments  as  sufficient 
cau>e  for  a  continuance  of  cystitis,  he  ad- 
vocated in  these  cases  another  sitting  of 
lithotrity  at  a  short  interval  as  a  proper 
treatment  of  the  cystitis,  ether  to  be  used, 
and  as  much  as  possible  of  the  foreign 
matter  to  be  removed  from  the  bladder. 
Had  Thompson  generalized  a  little  further 
and  adopted  complete  fragmentation  of 
the  stone,  and  entire  evacuation  at  the 
time  of  the  first  operation  as  the  proper 
course  in  all  cases  where  lithotrity  was 
applicable,  he  would  have  invented  rapid 
lithotrity,  the  litholapaxy  of  Bigelow. 

The  honor,  however,  of  generalizing 
the  process  and  constructing  an  operation 
totally  new  in  its  design,  certainly  be- 
longs  to  Prof.  Bigelow. 

Although  Heurteloup,  in  1S47,1  claimed 
habitually  to  remove  calculi  at  a  single 
sitting,  and  only  admitted  three  deaths 
in  sixty-nine  case- :  and  although  Leroy 
d*  Etiolles,  at  a  meeting  of  the  Academic 
dev  Science-.  April  27th,  1846, s  claimed 
that  he  could  extract  from  the  bladder  at 
a  single  sitting  a  stone  one  and  one-third 
inch  in  diameter,  and  boasted  that  he  had 
been  successful  in  the  immediate  extrac- 
tion of  stone  in  more  than  a  hundred 
cases  ;  and  although  Mercier's  washing 
bottle,  as  pictured  in  his  Traitement  preser-  | 
vat  if  et  curatif  des  sediments,  etc.,  Paris,  j 
1872,  page  373,  is  as  nearly  as  possible  a 
counterpart  of  Bigelow 's  lir>t  washer; 
yet  there  is  no  reason  to  be  found  in  any 
of  the  writings  or  actions  of  any  surgeon 
before  Bigelow  to  justify  the  conclusion 
that  the  modern  operation  was  even 
thought  of,  namely,  entire  fragmentation 
and  entire  removal  by  aspiration  of  a 
stone  from  a  healthy  bladder. 

The  reason  why  the  idea  of  entire  re-  | 
raoval  of  a  stone  at  a  single  sitting  was 
given  up  by  early  operators,  was  because 
too  much  damage  was  done  to  the  bladder 
and  urethra  in  rude  efforts  at  the  extrac- 
tion of  debris  by  inefficient  apparatus. 
Civiale  made  his  sittings  shorter  and 
shorter  the  longer  he  operated,  and  Thomp- 
son was  only  beginning  to  lengthen  his 
sittings  and  shorten  the  interval  when 
Bigelow  ripened  his  discovery  and  an- 
nounced it  to  the  world. 

The  varied  machinery  for  washing  the 
bladder,  moreover,  devised  from  time  to 
time  by  Leroy  d'  Etiolles,  Cornay,  Mer- 
cier,  Xelaton,  Maisonneuve,  Clover,  Coxe- 
ter,  and  others  were  avowedly  designed 
not  to  assist  the  operation  so  much  as 
to  make  it  possible  in  cases  of  atonied 
bladder.    The  function  of  the  instruments 

['  De  la  Lithotripsie  sans  fragments,  etc., 
Labbe,  Paris,  1S47-] 
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was  to  replace  the  detrusor  urinse  where 
its  power  failed,  and  they  were  not  in- 
tended for  use  in  the  healthy  bladder. 
Modern  rapid  lithotrity  aims  at  a  me- 
chanical evacuation  of  fragmented  mate- 
rial from  the  bladder  by  aspiration,  and 
is  indifferent  as  to  the  tonic  or  atonic  con- 
dition of  the  vesical  walls. 

Oases  in  which  rapid  lithotrity  is  applicable. 
— In  discussing  the  merits  of  rapid  litho- 
trity in  a  former  paper,1  I  think  I  have 
shown  that  no  condition  of  disease  of  the 
urinary  organs  which  would  not  contra-in- 
dicate  an  operation  elsewhere  is  sufficient 
to  cause  a  surgeon  to  deny  rapid  lithotrity 
to  his  patient.  Very  advanced  age  might 
make  the  advisability  of  any  operation 
doubtful,  and  advanced  pyelitis  makes 
rapid  lithotrity  hazardous,  but  no  other 
condition  makes  it  unadvisable  which 
would  not  equally  well  contra-indicate 
any  surgical  operation  involving  more  or 
less  shock,  and  etherization  for  half  an 
hour  or  more.  I  have  operated  upon 
patients  in  advanced  life,  suffering  from 
great  general  debility,  moderate  pyelitis, 
Blight's  disease,  probable  kidney-stone, 
chronic  bronchitis,  very  extensive  valvu- 
lar heart-disease,  sub-acute  orchitis, 
stricture,  and  various  grades  of  chronic 
inflammation  of  the  bladder,  without  hav- 
ing the  success  of  the  operation  in  any 
way  compromised  by  these  complications. 

Enlarged  prostate  and  stricture  of  the 
urethra  form  no  obstacle  to  the  operation, 
provided,  in  prostatic  disease,  an  evacuat- 
ing tube  of  moderate  size  may  be  made  to 
enter  the  Madder  without  force.  If 
stricture  be  tight  it  should  be  enlarged  by 
dilatation  or  any  suitable  operation  as  a 
preparatory  step  to  the  removal  of  the 
stone.  "When  tight  organic  stricture  of 
the  deep  urethra  complicates  stone,  it  is 
probable  that  external  perineal  urethro- 
tomy, combined  with  lithotomy  or  with 
crushing  and  evacuation,  through  the 
wound,  will  often  be  more  applicable  than 
any  other  surgical  procedure,  as  this 
treats  the  stricture  effectively  as  well  as 
the  stone. 

The  stone  itself  is  unfit  for  rapid  litho- 
trity only  when  it  is  too  large  and  hard 
to  be  caught  and  broken  by  the  lithotrite, 
or  when  the  nucleus  is  some  foreign  body 
which  in  itself  is  unsuitable  for  extraction 
by  this  method  :  glass,  iron,  sometimes 
bone,  wood,  or  other  substance.  A  large 
soft  stone,  even  if  it  is  too  lartre  to  be 
grasped  in  the  bite  of  the  lithotrite,  may 
yet  be  successfully  attacked  under  ether, 
and  multiple  stone  is  of  all  others  the 
easiest  to  manage  relatively  to  the  amount 
of  material  to  be  extracted. 

Preparation  of  the  patient. — It   is   per- 

['  Rapid  Lithotrity  with  Evacuation,"  Am. 
Journ.  of  Med.  Sei.,  April,  1880.] 
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haps  better  in  all  cases  that  the  patient 
should  have  rest  for  a  few  days  in  bed 
just  before  his  operation,  but  this  is  not 
at  all  essential  to  success.  AVhen  the 
urine  is  bright  and  clear  the  only  medica- 
tion necessary  is  to  render  it  abundant 
and  faintly  alkaline  by  the  use  of  a  little 
citrate  of  potash  and  Bethesda  water  for 
about  twenty-four  hours  befere  the  ope- 
ration. 

When  the  urine  is  putrid,  or  amnronia- 
cal  and  full  of  pus  and  stringy  mucus,  it 
is  decidedly  better,  if  there  is  time,  that 
the  patient  should  be  prepared  for  his  ope- 
ration by  having  the  bladder  washed  out, 
while  he  is  lying  up  in  bed,  with  a  solution 
of  borax  in  hot  water,  almost  a  teaspoon- 
ful  to  the  pint,  and  should  take  Bethesda, 
Poland,  Buffalo  Lithia,  or  any  other  dilu- 
ent mineral  water  or  drink,  until  the 
bladder  has  been  sweetened. 

The  urethra  should  be  examined  with 
reference  to  its  capacity  to  receive  a  full- 
sized  washing  tube,  and  the  passage  of  a 
full-sized  steel  sound  a  few  times  at  inter- 
vals of  several  days  can  result  only  in  good. 

On  the  day  of  the  operation  the  lower 
bowel  should  be  emptied,  ten  grains  of 
quinine  administered  two  or  three  hours 
before  ether  is  given,  and  ten  minims  of 
Magendie's  solution  of  morphia  about 
ten  minutes  before  commencing  the  ether 
— in  most  cases. 

These  precautions  are  wiser  but  nut 
essential  to  success,  as  many  successful 
cases  have  proved. 

The  instruments  with  which  this  opera- 
tion is  performed  are  simply  a  lithotrite,  a 
washing  tube,  and  a  washing  bottle. 
There  are  a  number  of  varieties  of  each 
of  these  instruments  in  the  shops.  Any 
lithotrite  will  do,  but  it  is  decidedly  better 
for  rapid  work  that  the  instrument  shall 
be  one  which  will  not  clog  under  any  cir- 
cumstances, is  quite  strong,  and  will  not 
readily  catch  the  folds  of  the  bladder,  of 
which  there  is  some  danger  when  the  pa- 
tient is  under  the  influence  of  ether. 
With  Bigelow's  latest  instrument,  and 
witli  a  variety  I  commonly  use  myself,  a 
fenestrated  instrument  slightly  modified 
from  the  older  patterns,  I  find  no  difficulty 
in  picking  up  a  fold  of  the  bladder  upon 
the  dead  subject,  and  but  little  more 
trouble  in  doing  the  same  upon  the  living 
bladder.  I  think  this  may  be  done  with 
any  instrument,  and  I  believe  that  an  in- 
strument is  perfectly  good  if  it  is  only 
with  a  little  difficulty  that  the  bladder 
can  be  caught  in  its  blades.  I  do  hold, 
however,  that  no  man  is  fit  to  operate 
upon  an  etherized  patient  unless  he  is 
confident  that  he  is  able  to  detect  the  fact 
at  once  should  he  catch  a  fold  of  mucous 
membrane  in  his  instrument,  and  able  to 
drop  it  without  inflicting  any  damage  upon 
the  bladder. 


There  are  several  new  instruments  in 
England  which  rapid  lithotrity  has  called 
out.  Thompson's  present  lithotrite  is 
stronger  than  his  old  type.  It  is  non- 
fenestrated ;  the  male  blade  is  considera- 
bly smaller  than  the  female,  and  is  pro- 
vided with  a  strong  spur  at  the  heel.  This 
enables  the  instrument  to  clear  itself,  pre- 
vents clogging,  etc. 

Bigelow's  lithotrite  (fig.  485)  has  several 
new  features.     The   customary  wheel  in 

Fig.  485. 


Bigelow's  lithotrite. 

the  handle  is  replaced  by  a  solid  ball,  a. 
The  lock  is  a  nice  piece  of  mechanism  at 
b  and  c.  The  instrument  is  non-fenestra- 
ted,  and  provided  with  a  strong  spur,  e, 
which  passes  through  the  fenestra,  /.  It 
is  said  not  to  clog.      The  stopcock  at  d 
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has  been  omitted  in  the  latest  instru- 
ments, and  a  peculiar  S-shape  has  been 
given  to  the  toe  of  the  shoe  of  the  female 
blade,  which  is  said  greatly  to  facilitate 
the  introduction  of  the  instrument. 

The  instrument  I  use  is  fenestrated, 
made  much  stronger  than  former  patterns, 
and  provided  with  a  wheel  at  the  handle 


Fig.  486 


I"  lithotrite  (side  view). 


larger  than  that  of  old  instruments,  mid  a 
very  prominent  button  which  allows  the 


Fig.  4S7 


Jaws  of  lithotrite  (end  view). 

screw  power  to  be  thrown  on  by  any  fin- 
ger of  either  hand  in  any  position  of  the 


instrument.  This  lithotrite  cannot  clog 
by  any  conceivable  possibility.  The, 
width  of  the  shoulder  at  a  makes  it  as 
strong  as  it  is  possible  for  its  size.  The 
truth  is  that  any  good  instrument  will  do 
the  work  in  the  hands  of  a  good  operator 
without  doing  damage  to  the  patient. 
This  is  demonstrated  by  the  fact  that  the 
three  operators  who  have  respectively  re- 
ported the  greatest  number  of  cases. 
Thompson,  Bigelow,  and  Van  Buren  and 
Keyes,  have  each  used  a  different  litho- 
trite and  have  each  had  one  death. 

The  tubes  used  vary  front  a  simple 
large-eyed  catheter  up  to  tubes  of  large 
size,  specially  intended  for  use  in  this  ope- 
I  ration.  Quite  a  number  of  varieties  of 
the  latter  have  sprung  up.  Bigelow's 
tubes,  straight  anil  curved,  certainly  do 
very  efficient  service.  Thompson  uses  a 
blunter  tube,  and  Warren,  of  Boston,  has 
adapted  a  spiral  tip  (tig.  488)  toBigelow's 
tubes,  which  he  believes  renders  their  in- 
troduction easier. 

The  washing-bottle  is  simply  a  ball- 
syringe  without  valves,  and  having  a  re- 
ceptacle for  debris.  Bigelow  has  devised 
several,  Thompson  two,  Berkele}- Hill  one. 
(.'lover's,  Mercier's,  Camay's,  Cramp- 
ton's,  and  several  others  would  answer  in 
case  of  need. 

Only  two  require  description,  Bigelow's 
latest  and  Thompson's. 

Bigelow's  washer  (tig.  489)  is  very  com- 
plete and  free  from  the  faults  of  his  first 
washer.  It  is  represented  coupled  for 
use.  The  stand  B  holds  the  bag  by  its 
tjlass  receiver  A.  The  rubber  bulb  c  is 
furnished  with  an  air-valve  at  the  top  to 
prevent  the  entrance  into  the  bladder  of 


Fig.  4S8. 


Lithotrity  tubes  with  Warren's  spiral  tip. 


any  air  which  may  have  entered  the  bulb. 
The  extra  tube  H.  through  the  stopcock 
G,  regulates  the  amount  of  fluid  in  the 
bladder,  diminishing  or  increasing  the 
pressure  at  will,  without  calling  for  any 
change  in  the  position  of  the  instrument. 
The  water  passes  in  and  out  of  the  blad- 
der through  the  large  tube  D.  The  two 
stopcocks  at  f  are  to  prevent  the  entrance 
of  air  into  the  tubes  during  the  coupling- 
process. 

Thompson's    bottle   is    simpler.      His 

latest  model  is  shown  at  fig.  490.     It  ex- 

r  plains  itself.     Personally   I   prefer,    and 

always  use,  the  first  washing  battle  de- 


vised by  Thompson  (fig.  491).  I  think 
the  stopcock  works  to  better  advantage, 
and  the  receiver  is  better".  A  sphere  does 
not  allow  the  operator  to  see  the  frag- 
ments fall  after  the  wash  gets  tinged  with 
blood. 

The  operation. — It  is  better  to  move  the 
patient  to  a  high,  narrow  table,  after  he 
is  fulhy  anaesthetized,  and  to  place  him 
comfortably  upon  his  back,  with  the  hips 
eleA'ated  and  the  thighs  apart.  Two 
assistants  are  absolutely  necessary — one 
for  the  ether,  and  one  to  fill  and  empty 
the  washer  while  the  operator  is  crushing 
the  stone.      It  is  better  to  have  three 
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Fig.  489. 


Bigelow's  washer,  coupled  for  use. 


Thompson's  washing  bottle  (latest  pattern). 


assistants,  or  even  four,  so  that  the  thighs 
may  be  held  apart  should  the  patient  take 
the  ether  badly. 

vol.  ii.— 57 


The  urethra  should  now  be  tested  with 
a  full-sized  steel  sound,  so  as  to  decide 
how  large  a  tube  may  be  used.  The 
larger  the  tube,  the  shorter  the  operation 
will  be  ;  and  if  several  sizes  can  be  gained 
by  incising  the  meatus,  as  is  often  the 
case,  this  little  operation  should  be  per- 
formed as  a  first  step. 

As  large  a  tube  should  be  used  as  will 
pass  without  force  ;  all  violence  is  to  be 
shunned.  In  the  essay  I  have  already 
referred  to,  I  think  I  clearly  proved  that 
injury  done  to  the  deep  urethra  was  a 
much  more  serious  matter  than  injury 
done  to  the  bladder,  therefore  the  urethra 
should  be  respected,  and  only  moderate- 
sized  tubes  and  instruments  employed. 
Most  of  Thompson's  work  has  been  done 
with  a  tube  not  larger  than  2G  or  27 
(French),  and  in  only  a  few  of  my  opera- 
tions have  I  gone  above  that  size.  One 
of  my  patients — a  case  of  encysted  stone 
constantly  complicated  with  secondary 
phosphatic  deposits,  which  require  extrac- 
tion two  or  three  times  a  year — this  man, 
although  suffering  from  prostatic  disease, 
and  with  kidneys  of  doubtful  soundness, 
never  has  had  serious  trouble  from  his 
washing  operations  when  a  26  (French) 
tube  was  used  ;  although  in  one  early 
operation  with  crushing,  the  mucou3 
membrane  of  the  bladder  was  injured 
with    a    defective    lithotrite.     Becoming 
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Fig.  491. 


Thompson's  washing  bottle  (earlier  pattern). 


despondent  at  his  relapses,  this  patient 
applied  to  another  surgeon.  The  latter 
used  a  straight  tube,  No.  30  (French).  As 
a  consequence  the  patient  passed  blood  in 
his  urine  for  many  days,  and  had  such  an 
attack  of  cystitis  as  he  had  not  had  before, 
nor  has  had  since.  At  one  time,  indeed, 
during  about  a  week,  it  was  a  close  strug- 
gle between  life  and  death.  He  recov- 
ered, however,  had  his  phosphatic  re- 
lapses as  usual,  and  I  have  washed  him 
out  several  times  since  with  26  (French). 
Each  operation  gives  him  great  temporary 
relief,  and  is  not  attended  by  any  bad 
symptoms.  He  declines  to  be  cut  fur  his 
encysted  stone. 

Having  decided  then  upon  the  largest 
size  which  the  urethra  will  receive  with- 
out violence,  it  is  well  to  introduce  the 
tube,  draw  off  the  urine  through  it,  and 
wash  the  bladder  with  a  disinfecting  solu- 
tion. I  prefer  a  solution,  of  borax  in  hot 
water;  and  use  it  at  all  strengths,  from  a 
heaping  teaspoonful  to  the  pint  up  to  a 
saturated  solution  (about  one  drachm  to 
the  ounce),  according  to  the  degree  of 
putridity  or  ammoniacal  change  in  the 
urine.  Several  portions  of  fluid  may  be 
used  until  the  wash  returns  from  the 
bladder  sweet  and  clean.  When  this  re- 
sult is  reached,  a  few  ounces  of  fluid  may 
be  left  in  the  bladder  and  the  crushing 
proceeded  with. 

A  word  is  necessary  here  as  to  the 
manner  of  using  the  washing  bottle. 

Bigelow's  new  washer  makes  it  possible 
to  suck  air  out  of  the  bladder  and  replace 


it  with  water  without  removing  the  tube  ; 
an  enormous  advantage  over  his  first 
washer  ;  and  the  various  stopcocks  in  the 
coupling  render  it  quite  easy  to  avoid 
getting  air  into  the  bladder  on  first  intro- 
ducing the  tube.  Thompson's  washer, 
however,  which  I  greatly  prefer  on  ac- 
count of  its  simplicity,  requires  a  little 
care  in  order  that  air  be  not  introduced 
into  the  bladder  when  the  tube  is  first  put 
in.  To  avoid  this,  it  is  only  necessary  to 
act  as  follows  : — 

I  introduce  the  tube  and  draw  off"  the 
urine.  Then  "withdraw  the  tube  until  its 
eye  is  in  the  prostatic  sinus.  JSTow  couple 
on  the  bottle  and  turn  the  cock.  The  air 
in  the  tube  will  spontaneously  mount  into 
the  bottle,  being  displaced  by  the  water, 
and  will  remain  in  the  air-trap  above. 
On  subsequent  introductions  of  the  tube, 
this  manoeuvre  may  be  practised  at  any 
moment  after  the  eye  of  the  tube  is  within 
the  urethra,  and  before  it  has  reached  the 
bladder.  In  this  way  air  may  be  abso- 
lutely excluded  from  the  bladder.  Its 
presence  is  a  great  hindrance  to  thorough 
washing.  Should  it  enter  it  may  be  sucked 
out  by  aspiration  ;  but  it  is  difficult  to  get 
out  the  last  few  bubbles,  especially  in  case 
the  bladder  is  atonied  ;  and  the  churning 
of  the  froth  mars  the  beauty  and  the  suc- 
cess of  the  washing  more  or  less  according 
to  its  extent. 

The  crushing  is  effected  as  in  ordinary 
lithotrity,  with  the  exception  that  the  ob- 
ject is  to  fragment  as  much  and  pulverize 
as  little  as  possible,  since  pulverization 
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beyond  the  point  at  which  the  fragments 
will  pass  the  tube  is  unnecessary. 

The  lithotrite  should  be  used  with  as 
much  gentleness  as  possible,  for  although 
the  patience  of  the  bladder  under  rough 
handling  and  its  great  tolerance  have 
been  amply  tested,  yet  it  is  not  well  to 
put  the  patient  organ  to  a  test  if  it  can 
be  avoided.  Bigelow  counsels  the  greatest 
care,  and  emphasizes  the  fact  that  rapid 
lithotrity  is  an  operation  which  should  be 
done  slowly — in  so  far  as  slowness  of  ma- 
nipulation may  be  essential  in  the  exer- 
cise of  care  not  to  injure  the  bladder  or 
urethra. 

A  number  of  seizures  of  the  stone  may 
be  made  in  succession,  as  many  as  one 
chooses  if  he  has  an  instrument  which 
will  not  clog  ;  but  generally  from  six  to  a 
dozen  is  enough,  for  all  those  seizures 
are  useless,  and  a  loss  of  time  in  which 
fragments  small  enough  to  have  passed 
the  tube  are  caught  and  crushed. 

When  a  certain  number  of  fragments 
have  been  made  a  tube  is  introduced,  the 
bottle  attached,  and  the  bladder  injected 
and  aspirated  a  number  of  times  in  suc- 
cession, the  same  warm  water  rushing 
back  and  forth  through  the  tube,  carrying 
with  it  such  fragments  as  will  pass  the 
tube  and  allowing  them  to  collect  in  the 
glass  receiver  at  the  bottom  of  the  bulb. 

As  soon  as  fragments  cease  to  fall  freely 
into  the  glass  receiver,  the  tube  should  be 
withdrawn  and  the  washer  handed  to  an 
assistant  while  the  operator  immediately 
re-introduces  the  lithothrite.  By  the 
time  a  proper  number  of  seizures  has 
again  been  made,  the  assistant  has  re- 
filled the  bottle,  and  thus  either  the  tube 
or  the  lithotrite  is  constantly  in  the  blad- 
der until  all  the  foreign  material  has  been 
removed,  unless  proper  cause  exists  for  ar- 
resting the  operation  and  leaving  a  por- 
tion of  stone  in  the  bladder  for  removal 
at  a  second  sitting. 

Last  fragments  may  be  detected  as  a 
rule  in  the  bladder  (when  no  air  has  en- 
tered its  cavity)  by  placing  the  ear  over 
the  lower  part  of  the  abdomen  while  the 
tube  is  in  the  bladder  and  the  water  is 
being  forced  in  and  out  of  its  cavityby 
the  alternate  compression  and  relaxation 
of  the  bulb.  The  swash  of  the  water  is 
very  distinctly  heard  through  the  abdomi- 
nal walls,  and  any  remaining  piece  or  pieces 
of  stone  will  be  stirred  up  in  the  current 
and  manifest  their  presence  by  a  sharp 
click  against  the  tube.  Indeed,  this 
method  of  sounding  for  a  small  stone  or 
a  fragment  is  successful  sometimes  where 
the  searcher  only  affords  negative  evi- 
dence, failing  to  touch  the  foreign  body. 

Sometimes  the  last  fragi  lent  is  caught 
with  ease  very  promptly.  Should  it  fail 
to  be  entrapped  in  two  or  three  washings, 


and  fail  to  be  caught  readily  in  the  litho- 
trite, it  is  better  not  to  prolong  the  sitting 

over-much  in  attempts  to  catch  it.  A  jin- 
gle small  fragment  will  not  prevent   the 

patient  from  rallying  promptly  from  bis 
operation,  and  may  be  easily  caught, 
crushed,  and  washed  out  al  a  second  sit- 
ting a  week  or  more  alter  the  first,  u  In  n 
the  bladder  is  in  good  condition.  Tills 
reasoning  applies  with  great  force  in  the 
case  of  an  old  atonied  bladder.  In  such 
a  bladder  a  small  fragment  which  may 
later  easily  pass  by  the  urethra  will  some- 
times elude  the  suction  force  for  a  consid- 
erable time,  and  finally  be  given  up  in 
despair,  only  to  pass  a  few  days  later  with 
great  ease  during  one  of  the  patient's 
voluntary  efforts. 

The  amount  of  time  which  one  may 
safely  give  to  a  single  sitting  of  lithotrity 
has  not  been  absolutely  fixed.  Bigelow 
believes  that  the  element  time  may  be 
wholly  disregarded,  and  that  the  opera- 
tion should  only  terminate,  as  a  rule, 
when  all  the  stone  has  been  removed.  He 
has  expended  three  and  three-quarter 
hours  in  a  single  sitting  under  ether,  and 
his  patient  did  perfectly  well.  Thomp- 
son, who  has  operated  more  often  than 
any  one  else,  has  gradually  extended  the 
amount  of  time  he  is  willing  to  allow 
to  a  single  sitting  up  to  about  half  an 
hour.  My  limit,  to  which  I  do  not  feel 
at  ail  bound,  however,  has  been  one  hour, 
since  etherization  for  an  entire  hour  is 
in  itself  something  of  a  shock  for  the  pa- 
tient, and  because  there  are  few  stones 
encountered  which  an  ordinarily  expert 
operator  with  a  good  instrument  could 
not  remove  in  that  time.  I  have  only 
twice  extended  any  operation  of  mine 
beyond  the  limits  of  an  hour.  Both  were 
cases  of  old  men  with  large  stones  (GcSO 
and  495  grains.)  Both  recovered  prompt- 
ly and  perfectly. 

The  amount  of  yield  to  be  expected  from 
a  given  number  of  minutes'  work,  de- 
pends upon  so  many  different  circum- 
stances that  an  average  is  hard  to  be 
reached.  I  have  computed1  that  a  yield 
of  five  grains  of  dried  stone  to  the  min- 
ute— 300  grains  an  hour— is  all  that  need 
be  expected.  Thompson,  whose  manipu- 
lative powers  are  wonderful,  has  reached 
a  higher  average. 

But  perhaps"  it  is  unwise  to  have  any 
expectations  on  this  subject,  or  to  make 
any  effort,  since  thereby  the  operation  may 
be  spoiled,  as  haste  and  flurry  are  certain 
to  spoil  it. 

My  own  experience  shows  me  the  enor- 
mous difference  of  yield  obtained  under 
different  circumstances.  In  my  eighteenth 
case,  after  I  was   entirely  familiar  with 

['  Loc.  cit.] 
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the  operation,  hard  work  during  an  en- 
tire hour  only  yielded  me  thirty  grains  of 
dried  stone,  while  in  my  twenty-third 
case  the  yield  in  forty-five  minutes  was 
7(55  grains.  The  case  was  one  of  single 
phospnatic  stone  in  a  healthy  bladder, 
there  being  no  prostatic  disease. 

After  treatment.— The  bladder  is  finally 
washed  clean  and  left  empty,  and  the  pa- 
tient put  to  bed  and  warmed  with  hot 
bottles.  He  is  furnished  with  what  ano- 
dyne he  may  require,  and  plenty  of  Beth- 
es-da  water  or  sucli  other  bland  diluent  as 
may  have  been  found  to  act  well.  A  milk 
diet,  or  something  near  it,  is  instituted  for 
a  few  days.  The  quinine  may  be  kept  up 
at  gr.  x— xv  a  day.  The  bowels  are  to  be 
moved  by  a  cathartic  upon  the  third  day, 
and  a  catheter  is  used  appropriately  should 


retention  occur ;  it  should  always  be  an- 
ticipated as  a  possibility. 

If  the  patient  has  atony,  or  his  urine 
remains  or  becomes  offensive,  the  bladder 
should  be  irrigated  once  or  twice  a  day 
with  a  solution  of  borax  in  Avater,  about 
a  teaspoonful  to  the  pint. 

All  complications  are  to  be  met  accord- 
ing to  general  rules. 

In  all  ordinary  cases  the  patient  may 
be  expected  to  be  up,  and  even  out,  in  a 
week.  Chill,  fever,  etc.,  after  this  ope- 
ration are  far  less  common  than  might 
be  expected  ;  but  they  do  occur  to  a 
moderate  extent  in  at  least  one  half  the 
cases.  I  have  never  had  epidid3rmitis  or 
prolonged  cystitis  follow  an  operation, 
and  believe  these  complications  to  be  very 
uncommon.! 
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Failures  in  Development  of  the 
Testicle. 

There  are  two  peculiarities  in  the  de- 
velopment of  the  testicle  which  deserve 
notice  here,  forasmuch  as  they  are  related 
to  certain  peculiarities  in  the  pathology 
of  the  organ.  First.  Each  testicle  is 
formed  from  two  distinct  parts.  The  body 
of  the  gland  is  produced  from  primitive 
foetal  structure  in  front  of,  but  apparently 
independent  of,  the  Wolffian  body,  or  tem- 
porary kidney,  which  lies  along  the  hinder 
wall  of  the  abdomen  ;  Whereas  the  epidid- 
ymis is  evolved  from  the  lower  part  of 
the  Wolffian  body  itself,  and  from  the 
duct  of  that  bodv,  the  vas  deferens  being 
the  continuation  of  the  Wolffian  duct  of 
the  lower  and  hinder  part  of  the  bladder.1 
Reminiscences  of  this  mode  of  develop- 
ment are  furnished  by  the  vessels  which 
supply  the  two  parts.  The  spermatic  ar- 
tery, derived  from  the  aorta  a  little  below 
the  renal  arteries,  is  distributed  chiefly  to 
the  body  of  the  testicle  ;  and  the  deferen- 
tial artery,  from  the  hypogastric,  is  distri- 
buted to  the  vas  deferens  and  part  of  the 


1   Kolliker,     Entwickelungsgeschichte    des 
Mensuhen  und  der  hoheren  Thiere,  p.  443. 


epididymis,  the  remainder  of  the  epidid- 
ymis being  supplied  by  the  anastomosing 
branch  between  the  spermatic  and  the 
deferential  arteries.  The  close  sympathy 
also  of  the  epididymis  with  the  several 
parts  of  the  urinary  apparatus,  particu- 
larly with  the  prostatic  part,  evinced  in 
the  frequent  excitation  of  inflammation  in 
it  b)r  irritation  in  the  urethra,  bladder,  or 
kidney,  and  the  manner  in  which  that  in- 
flammation is  commonly  confined  to  it, 
without  spreading  to  the  body  of  the  tes- 
ticle, are  probably,  in  some  measure,  due 
to  the  mode  of  development  of  the  organ. 
The  second  peculiarity  is  the  change  of 
position  from  the  lumbar  region  to  the 
scrotum,  which  takes  place  gradually  du- 
ring the  fetal  state,  and  is  usually  accom- 
plished before  birth.  The  physiological 
purpose  of  this  change  of  position,  and  the 
means  by  which  it  is  effected,  are  not 
quite  clear.  Viewing  it  in  a  pathological 
light,  wre  feel  that  had  the  testicle  been 
retained  in  the  abdomen,  and  possessed 
the  same,  sympathies  and  liabilities  to  dis- 
ease which  it  now  has,  it  would  have 
proved  a  troublesome  companion  to  the 
other  viscera.  At  the  same  time  it  would 
have  been  less  exposed  to  injury,  and  the 
many  maladies  consequent  on  its  passage 
through  the  abdominal  wall  would  have 


MALFORMATIONS    OF    THE    TESTICLE 


m 


been  spared.  We  must  not  forget  that 
the  covering  of  peritoneum  which  it  ac- 
quires in  its  course  is  a  considerable  pro- 
tection against  injury  and  against  the 
extension  to  it  of  disease  from  the  skin 
and  superficial  structures  of  the  scrotum. 

The  question  of  supernumerary  testicles 
may  be  dismissed  witli  the  statement  that 
there  is  no  clear  evidence  of  one  having 
ever  been  met  with.  The  claimant  to  this 
distinction  has  in  each  case,  when  it  has 
been  submitted  to  dissection  or  to  careful 
examination,  proved  to  be  either  a  cyst  or 
a  fatty  or  fibrous  tumor  in  the  cord  or  in 
some  part  of  the  scrotum,  or  a  piece  of 
omentum.1 

[St.  Hilaire,  quoted  by  Curling,  has  de- 
scribed a  case  said  to  be  unique,  of  union 
of  both  testicles  in  the  abdomen.  The 
individual,  who  was  supposed  to  be  a  girl, 
died  at  the  age  of  eighteen  months.  There 
was  complete  hypospadias,  the  scrotum 
was  bifid  and  empty,  and  the  kidneys  and 
testicles  were  joined  together  in  the  me- 
dian line.] 

Imperfect  development. — In  some  few  in- 
stances there  has  been  complete  absence  of 
one  or  of  both  testicles,  accompanied  occa- 
sionally, but  not  always,  by  more  or  less 
deficiency  of  the  other  parts  of  the  genei'a- 
tive  apparatus.  It  is  remarkable  that  the 
vas  deferens  and  vesicula  seminalis  should 
be  present  and  grow  when  the  testicle  is 
absent ;  and  it  is  still  more  remarkable 
that  in  some  cases  of  deficient  testicle,  the 
vas  deferens  of  natural  size,  or  nearly  so, 
has  been  traced  into  and  through  the  in- 
guinal canal.2 

The  cases  in  which  the  vas  deferens  has 
been  found  deficient  in  some  part  of  its 
course  are  more  numerous.  The  defi- 
ciency occurs  most  frequently  near  the 
testicle,  occasionally  near  the  bladder, 
and  more  rarely  in  its  whole  length.  In 
some   of  these   cases  the  epididymis  has 


1  Cases  of  supernumerary  testicle  are  re- 
corded in  the  Lancet,  1865,  pp.  448,  473,  501. 
There  was,  however,  no  proof  beyond  that  of 
external  examination  in  any  of  the  cases. 

2  Case  and  resume  of  cases  by  Mr.  Paget, 
Med.  Gazette,  vol.  xxix.,  p.  817  ;  also  Curl- 
ing, Diseases  of  the  Testis,  1856,  p.  3.  Ernest 
Godard  has  investigated  the  subject  of  defi- 
ciency of  the  testicle  and  seminal  apparatus 
with  greater  assiduity  than  any  other  person. 
Recherches  sur  les  monorchides  et  les  cryptor- 
chides  chez  l'homme,  Paris,  1856;  Etudes  sur 
lamonorchidie  et  lacryptorchidie  chez  l'hom- 

"me,  Paris,  1857  ;  Etudes  sur  l'absence  con- 
geniale  du  testicule,  Paris,  1859  ;  Memoires 
de  la  Societe  de  Biologie,  1856,  p.  216  ;  1857, 
p.  382  ;  1859,  vol.  i.,  p.  311  and  p.  327.  See 
also  Royers,  Des  obliterations  des  voies  sper- 
matiques,  in  Canstatt's  Jahresbericht,  1858, 
vol.  iii.,  p.  383. 


been  also  absent ;  but  in  others  it  was 
present,  and  was,  like  the  testicle,  as  large 
as  usual.  These  varieties  do  not  admil  of 
precise  explanation  in  the  present  state  of 
our  knowledge  of  the  mode  of  develop- 
ment of  the  organs  ;  but  they  show  that 
the  development  and  growth  of  the  seve- 
ral parts  of  the  genital  apparatus  may  go 
on  independently  of  one  another,  how- 
ever essential  each  may  be  to  the  function 
of  the  others.  Both  testicle  and  vesicula 
seminalis  may  be  well  formed,  and  may 
continue  to  be  well  nourished,  though  en- 
tirely useless,  from  the  want  of  a  vas 
deferens  to  connect  the  one  with  the  other ; 
so  that  the  plumpness  of  a  testicle  and 
its  descent  into  the  scrotum  are  no  cer- 
tain indications  of  the  performance  of  its 
function  being  possible.' 

The  independent  growth  and  secretion 
of  the  vesicuke  seminales  explains  the 
fact,  that  the  person  in  whom  the  testes 
are  absent  or  wasted  may  possess  virile 
power,  though  of  course  he  will  be  sterile. 

A  man,  aged  forty-four,  whose  scrotum  is 
small  and  the  testes  can  scarcely  be  said  to 
exist,  the  vas  deferens  on  either  side  termi- 
nating in  a  small  firmish  lump,  which  ap- 
pears to  be  a  diminutive  epididymis,  and 
which  is  very  tender,  tells  me  that  he  has  by 
no  means  a  want  of  sexual  propensity  or 
power ;  on  the  contrary,  he  was  very  dissi- 
pated before  marriage,  and  indulged  every 
night  for  the  first  three  years  afterwards  ; 
but  never  had  children.  To  the  best  of  his 
belief,  the  testes  have  been  in  their  present 
condition  from  birth  ;  at  least,  he  never  knew 
them  to  be  otherwise.  When  he  was  eight 
years  old,  disease,  probably  gonorrhoea,  was 
communicated  to  him  by  a  maid-servant,  who 
was  transported  for  seven  years  for  the  of- 
fence. Whether  this  had  any  effect  upon  the 
organs  he  cannot  tell.  He  has  beard  and 
moustache,  and  presents  no  indications  -of 
want  of  virility.  A  man  with  testicles  in  a 
similar  condition,  from  birth,  was  lately  a 
patient  at  Addenbrooke's  Hospital.  He  stated 
that  his  wife  had  children.2 

A  gentleman,  from  whom  both  testicles 
had  been  removed,  informed  me  that  the  op- 
eration had  caused  no  difference  in  his  sexual 
inclination  and  power.  I  should  add,  how- 
ever, that  another  patient  similarly  circum- 
stanced told  me  that  he  was  impotent  soon 
after  the  loss  of  the  organs. 


1  The  experiments  on  animals  by  Sir  A. 
Cooper,  On  the  Testis,  p.  51 ;  Mr.  Curling, 
Diseases  of  the  Testis,  p.  11  ;  and  M.  Gosse- 
lin,  Archives  generales  de  Medecine,  Sept., 
1853,  indicate  that  the  division  of  the  vas 
deferens  has  little  or  no  influence  upon  the 
nutrition  of  the  testicle  ;  and  atrophy  or  re- 
moval of  a  testicle  is  not  usually  followed  by 
wasting  of  the  corresponding  vesicula  semi- 
nalis. 

2  See  case  of  apparently  undeveloped  testes 
retained  in  the  groin  ;    the  man's  wife  had 
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Retention  of  testicle. — The  descent  of  the 
testicle  is  delayed  till  a  few  months,  or  a 
year,  after  birth,  in  about  one  infant  in 
five.  It  may  take  place  later.  Sir  A. 
Cooper  has  "many  times  seen  the  testes 
descending  from  thirteen  to  seventeen 
years,  probably  from  new  excitement  at 
that  period  ;  and  tbe  descent  is  in  some 
cases  not  accomplished  till  twenty-one." 
[If  the  descent  does  not  take  place  before 
puberty,  it  very  seldom  occurs  later  in 
life.]  Under  these  circumstances  the  tes- 
ticle is  liable  to  be  accompanied  or  fol- 
lowed by  a  portion  of  intestine,  forming  a 
"congenital  hernia,"  and  not  unfre- 
quently  the  bowel  is  adherent  to  the 
gland.1  In  about  one  person  in  a  thou- 
sand one  of  the  testicles  (the  right  or  the 
left  in  a  nearly  equal  proportion  of  cases) 
is  permanently  retained  in  the  abdominal 
cavity  or  in  the  inguinal  canal  or  the 
groin.  In  a  few  instances  this  happens 
with  both  testicles.  The  cause  of  the 
failure  is  probably,  in  most  cases,  a  de- 
ficiency in  the  force,  whether  it  be  the 
contraction  of  the  fibres  of  the  gubernacu- 
lum  or  some  other,  by  which  the  descent 
of  the  gland  is  effected.  Sometimes  there 
has  been  an  impediment  to  the  process, 
either  narrowness  of  one  of  the  inguinal 
rings,  or  an  obstacle  in  the  inguinal 
canal,  or  adhesions  to  some  of  the  viscera 

family:  Path.  Trans.,  vol.  xix.,  p.  288.  M. 
Liegeois  (Med.  Times  and  Gaz.,  1869,  vol.  ii., 
p.  247)  has  made  many  observations,  and  be- 
lieves that  all  healthy  persons,  even  octoge- 
narians, carry  in  their  semen  the  material 
elements  of  fecundation.  Chronic  diseases, 
as  phthisis,  are  attended  with  a  diminution 
of  spermatozoa.  Cryptorchids,  however,  are 
sterile,  although  their  stature,  physical 
powers,  and  moral  faculties  may  be  devel- 
oped, as  in  other  men.  The  same  author 
(Med.  Times  and  Gazette,  Nov.  6,  1869)  gives 
two  observations  of  imperfect  development  of 
the  testes  from  Curling  and  Laborde,  in  both 
of  which  spermatozoa  were  absent,  and  states 
that  he  has  examined  the  seminal  fluid  of 
six  persons  who  presented  an  atrophy  of  one 
of  the  testicles,  and  found  a  diminution  of 
spermatozoa,  as  well  as  of  the  virile  faculties 
in  each. 

1  That  hernia  is  not  always  an  attendant 
on  late  descent  of  the  testicle  is  proved  by 
Malgaigne's  case  of  a  boy  aged  thirteen, 
whose  left  testicle  suddenly  descended  into 
the  groin  in  consequence  of  a  fall,  and  was 
not  followed  by  rupture  (Anat.  chirurg.,  vol. 
ii.,  p.  266).  I  was  lately  consulted,  for  in- 
flammation of  the  bladder,  by  a  patient  aged 
sixty,  both  of  whose  testicles  were  retained 
and  did  not  pass  the  external  ring  till  he  was 
forty.  The  protrusion  was  regarded  as  rup- 
ture, and  its  further  progress  prevented  by  a 
double  truss.  He  married  a  woman  older 
than  himself  when  he  was  thirty,  but  never 
effected  an  entrance,  because  the  emissions 
took  place  too  soon. 


or  to  the  abdominal  wall,  consequent  on 
intra-uterine  peritonitis,  or  an  imperfect 
development  of  the  "  mesorchium." 
Shortness  of  the  vas  deferens  or  other 
vessels  may  also  be  mentioned  among  the 
causes  of  failure  of  descent  of  the  testi- 
cle ;  though  in  several  instances  they 
have  been  shown  by  dissection  to  be  tor- 
tuously disposed.1 

The  condition  of  the  imperfectly  descended 
testicle  has  been  a  matter  of  anxious  in- 
quiry. It  has,  in  a  few  instances,  been 
found  of  full  size  ;2  but,  as  a  general  rule, 
it  is  imperfectly  formed,  or  smaller  than 
natural,  its  glandular  tissues  retaining 
the  immature  characters  of  the  infantile 
organ  ;  or  it  may  be  atrophied,  in  a  state 
of  fibrous  or  fatty  degeneration,  and  pre- 
senting scarcely  any  trace  of  glandular 
structure.3  This  may  be  in  consequence 
j  of  the  position  being  less  favorable  than 
the  scrotum  is  to  its  nutrition.4  Whether 
that  be  the  cause  or  not,  the  relation  be- 
tween imperfection  of  development  and 
incomplete  passage  to  the  scrotum  is  fre- 
quently to  be  observed.  Although,  there- 
fore, it  is  quite  possible,  in  any  case,  that 
the  retained  testicle  may  perform  its 
functions,  yet  there  must  always  be  great 
suspicion  of  its  inefficiency.  Where  the 
other  testicle  has  descended  and  is  natural, 
this  is  of  little  consequence,  one  testicle 
being  quite  sufficient  for  generative  pur- 
poses ;  but  where  both  testicles  are  re- 
tained, the  virility  must  be  a  matter  of 
anxiety  and  much  uncertainty.  Proofs, 
however,  are  not  wanting  that  impotence 
is  no  necessary  result  of  this  condition.5 

1  In  each  of  three  specimens  of  undescended 
testes  in  Guy's  Museum,  a  peritoneal  pouch 
occupies  and  projects  a  little  beyond  the 
inguinal  canal,  and  there  appears  nothing  in 
the  canal  to  prevent  the  descent.  The  cause 
of  its  failure  is  not  apparent  in  any  of  the 
cases.     The  testicle  in  each  is  rather  small. 

2  Cloquet,  Sur  les  Hernies  abd.  Cooper, 
On  the  Testis  ;  in  this  patient,  who  committed 
suicide,  the  gland  was  nearly  of  the  natural 
size. 

3  Brit.  Med.  Journal,  1859,  p.  110  ;  report 
of  discussion  at  Med.-Chir.  Soc,  Curling,  p. 
27 ;  and  Brit,  and  For.  Med.-Chir.  Rev., 
April,  1864. 

4  This  view  is  supported  by  the  instances 
in  which  the  testicle  has  been  retained  in  the 
abdomen  by  adhesions,  and  yet  has  been 
stunted  in  its  development  or  growth  ;  Trans, 
of  Path.  Soc,  vol.  viii.,  p.  265  ;  also  by  the 
case  of  a  Parisian  mentioned  in  Med.  Times 
and  Gaz.,  vol.  xviii.,  p.  67,  whose  right  testicle 
was  suddenly  and  violently  drawn  up  into  the 
inguinal  canal  during  masturbation  when 
he  was  young,  and  never  reappeared.  The 
body  of  the  testicle  was  found  much  atro- 
phied, soft,  and  pulpy,  and  but  one-fifth  of 
the  size  of  its  fellow. 

6  Hunter's  Works,  by  Palmer,  vol.  iv.,  p. 
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Some  opinion  may  be  formed  by  tbe  pres- 
ence or  absence  of  those  external  indica- 
tions and  those  propensities  which  are 
usual  attendants  upon  virility.  These, 
however,  are  not  quite  to  be  relied  on  as 
evidence  of  the  power  of  impregnating 
the  female  ;  for  in  some  cases  of  the  kind 
there  have  been  virility  and  seminal  emis- 
sions, during  connection  and  at  other 
times,  although  there  were  no  spermato- 
zoa in  the  fluid  and  no  power  of  impreg- 
nation.1 

Diseases  of  retained  testicle.—  The  re- 
corded instances  of  disease  in  the  testicle 
when  retained  in  the  abdomen  are  few. 
In  a  case  related  by  Dr.  G.  Johnson,2  it 
was  the  seat  of  malignant  disease.  When 
in  the  inguinal  canal  it  is  as  liable  to  in- 
flammation from  gonorrhoea  as  when  it  is 
in  the  scrotum  ;  and  the  pain  is  more  se- 
vere, in  consequence  of  the  confined  posi- 
tion of  the  gland,  and  the  pressure  of  the 
abdominal  muscles  upon  it.  In  this  situ- 
ation it  has  been  the  seat  of  malignant 
disease  ;3  and  it  also  sometimes   suffers 

18;  Curling,  p.  26;  Brit.  Med.  Journ.,  1859, 
p.  110 ;  Poland,  Guy's  Hosp.  Reports,  2d 
series,  vol.  i.,  p.  1G2.  Mr.  Coulson  stated 
at  the  Med.-Chir.  Soc,  Jan.  11,  1859,  that  he 
was  "  consulted  in  a  case  in  which  neither 
testicle  had  descended  into  the  scrotum,  one 
being  in  the  inguinal  canal  and  the  other  in 
the  abdomen.  This  gentleman  married,  and 
was  able  to  perform  his  marital  duties." 

1  Med.  Times  and  Gaz.  vol.  xx.,  p.  101 ; 
Trans,  of  Path.  Soc,  vol.  xi.,  160.  Godard, 
"Etudes  sur  l'absence  congeniale  du  testi- 
cule, ' '  entertains  the  view  that  a  testicle  which 
is  arrested  in  its  passage  to  the  scrotum  never 
secretes  spermatozoa  or  fluid  capable  of  im- 
pregnating the  female.  In  a  paper  on  ster- 
ility in  man,  with  cases,  read  before  the 
Med.-Chir.  Soc,  June  23,  1863,  Mr.  Curling 
observes  that  "spermatozoa  have  not  been 
discovered  after  death  in  the  spermatic  rings 
(ducts)  of  a  detained  testicle  in  any  one  in- 
stance that  he  knows  of."  See  Path.  Trans., 
vol.  xii.  p.  143.  Cryptorchids  may  be,  and 
sometimes  are,  virile;  but  the  facts  which  hehas 
collected  indicate  that  they  are  sterile ;  and  he 
is  inclined  to  call  in  question  the  claims  to 
paternity  which  have  been  advanced  in  some 
of  these  cases.  He  speaks  also  of  the  eifects 
of  gonorrhoeal  epididymitis,  tubercular  de- 
posits in  the  epididymis,  and  stricture  of  the 
urethra,  in  causing  sterility.  See  also  Brit, 
and  For.  Med.-Chir.  Review,  April,  1864. 

2  Med.-Chir.  Trans.,  vol.  xlii.,  p.  15. 

3  Mr.  Arnott  gives  a  case  of  this  in  Med  - 
Chir.  Trans.,  vol.  xxx.,  p.  9,  and  quotes 
others.  Virchow,  Die  krankhaften  Gesch- 
wiilste,  remarks  that  the  frequency  of  malig- 
nant disease  in  the  testicle  retained  in  this 
situation  is  due  partly  to  the  injuries  to  which 
it  is  subjected  by  the  contractions  of  the  ab- 
dominal muscles,  and  partly  to  predisposi- 
tion associated  with  its  imperfect  develop- 
ment.    See  also  Med.  Times  and  Gaz.,  Feb. 


from  the  pressure  of  the  muscles,  espe- 
cially about  the  time  of  puberty,  or  from 
being  displaced  by  a  sudden  strain,  and 
forced  into  a  narrow  part  of  the  canal. 
In  some  instances  of  this  last  kind  such  re- 
peated attacks  of  inflammation  ensued  as 
to  necessitate  the  removal  of  the  gland.1 
[The  palliative  treatment  should  consist 
of  leeches,  cold  or  hot  fomentations,  ac- 
cording to  the  sensations  of  the  patient, 
and  general  antiphlogistic  remedies.] 
The  symptoms,  under  these  circum- 
stances, have  been  so  violent  as  to  be 
mistaken  for  hernia,2  and  have  even  led 
to  an  operation  upon  the  tumor.3  A 
correct  diagnosis  in  such  a  case  must  be 
difficult,  sometimes  impossible.  The  sur- 
geon must  be  guided  by  the  general  symp- 
toms. [The  empty  scrotum,  the  shape  of 
the  tumor,  its  resistance  to  pressure,  and 
the  characteristic  nauseating  sensation 
produced  by  the  latter,  are  valuable  diag- 
nostic points.  If  the  hernia  be  strangu- 
lated, the  persistent  and  stercoraceous 
vomiting  would  be  pathognomonic]  If, 
after  the  employment  of  the  ordinary 
remedies,  they  continue  to  indicate  stran- 
gulation of  intestine,  he  should  not  hesi- 
tate to  cut  down  upon  the  swelling,  and 
ascertain  the  real  nature  of  its  contents. 
A  testicle  retained  behind  the  abdominal 
ring  in  the  inguinal  canal,  and  inflamed, 
may  be  mistaken  for  bubo,  the  accompa- 
nying blush  in  the  skin  suggesting  that 
suppuration  has  taken  place,  liicord  was 
nearly  deceived  by  a  case  of  the  sort.4 
Sir  A.  Cooper  observes,  "it  often  happens 
that  when  a  testis  remains  in  the  inguinal 
canal,  there  are  severe  spasms  of  the  cre- 
master  or  muscles  of  that  canal,  accompa- 
nied with  violent  pain,  and  only  relieved 
by  the  hot  bath  and  by  fomentation." 

In  a  few  cases  the  testicle  retained  in 
the  inguinal  canal  has  been  the  subject  of 
hydrocele,  constituting  what  has  been 
called  byMr.Curling  an  inguinal  hydrocele. 
The  diagnosis  in  such  a  case  would  be 
based  upon  the  transparency  of  the  swel- 
ling, and  the  absence  of  the  testicle  from 
its  normal  position  ;  and  the  treatment, 
whether  palliative  or  radical,  must  be  de- 
termined by  the  circumstances.  Unless 
it  were  a  source  of  much  inconvenience, 
non-interference  would  be  the  most  judi- 
cious course.5 


15,  1868,  p.  176  ;   St.  George's  Hospital  Re- 
ports, vol.  ii. 

1  Dublin  Journal  of  Medical  Science,  vol. 
xxvi.,  p.  257  ;  Medical  Times  and  Gazette, 
vol.  xix.,  p.  379. 

2  Richter,  in  Lawrence  On  Hernia,  5th  ed., 
p.  571 ;  Pott's  Treatise  on  Ruptures,  p.  352. 

4  Prov.  Med.  Journal,  vol.  vi.,  p.  264. 

5  In  Trans,  of  Path.  Society,  vol.  ix.,  p. 
316,  is  the  dissection  of  a  large  hydrocele  in 

3  Delasiauve,  Revue  medicale,  1840. 
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Complication  icith  hernia. — Retained  tes- 
ticle is  sometimes  complicated  with  her- 
nia, which  may  pass  beyond  the  testicle 
through  the  inguinal  canal,  and  being 
unable  to  descend  into  the  imperfectly- 
developed  scrotum,  may  rise  towards  the 
ilium.  The  hernia  is  eontaiued  in  the 
same  peritoneal  pouch  as  the  testicle  ; 
and  the  complication  may  be  embarrass- 
ing, from  the  testicle  being  unable  to  bear 
the  pressure  of  the  truss  requisite  to  pre- 
vent the  descent  of  the  hernia.  In  the 
case  of  a  lad,  aged  nineteen,  the  suffering 
from  the  compression  of  the  gland  was  so 
severe  that  Mr.  Solly  removed  the  organ.1 
[Monod  and  Terrillon,  in  an  article  on 
inguinal  castration  (Archives  generates  de 
medicine,  Xos.  2  and '3, 1880),  arrive  at  the 
following  conclusions :  1.  Inguinal  cas- 
tration is  not  a  dangerous  operation,  and 
in  a  large  majority  of  cases  the  patient 
recovers.  2.  Peritonitis  is  not,  as  has 
been  maintained,  an  inevitable  and  con- 

the  right  groin,  the  testicle  being  undevel- 
oped and  detained  in  the  inguinal  canal. 
Dr.  Gherini  (Annali  Universali  di  Med.,  vol. 
clix.,  p.  118;  and  Brit,  and  For.  Med.  Rev., 
vol.  xxi.,  p.  268)  relates  two  cases.  Fatal 
peritonitis  followed  the  opening  of  one ;  the 
other  was  cured. 

1  Curling,  On  Diseases  of  the  Testis,  p.  41. 
The  removal  of  a  retained  testicle  is  an  ope- 
ration not  unattended  with  danger,  forasmuch 
as  the  sac  of  the  tunica  vaginalis  usually, 
though  not  always,  communicates  freely  with 
the  cavity  of  the  peritoneum.  In  a  case  of 
neuralgic  testicle,  retained  in  the  lower  part 
of  the  inguinal  canal,  and  removed  by  Prof. 
Van  Buren  (Airier.  Med.  Times,  March  16, 
1S61),  the  tunica  vaginalis  was  closed  at  the 
internal  ring,  and  did  not  extend  into  the 
scrotum. 

I  would  remark,  as  a  matter  of  some  prac- 
tical importance,  that  when  hernia  occurs 
witli  retained  testicle,  and  indeed  in  other 
cases  of  congenital  hernia,  the  stricture,  if 
strangulation  takes  place,  is  usually  in  the 
neck  of  the  sac ;  and  it  may  be  at  some  dis- 
tance behind  the  internal  ring,  a  pouch  be- 
ing formed  between  the  peritoneum  and  the 
fascia  transversalis,  in  which  some  of  the  her- 
nia is  contained.  I  have  met  with  two  ex- 
amples of  this.  In  each  the  external  ab- 
dominal ring  was  tight  and  constricted  the 
hernia ;  and  we  might  have  supposed  this 
was  the  real  stricture,  had  not  the  finger  dis- 
covered that  the  bowel  above  was  not  free, 
but  tightly  strangulated  more  than  an  inch 
above  the  internal  ring. 

In  a  young  man,  whose  testicle  had  de- 
scended only  just  below  the  external  ring, 
hernia  suddenly  took  place  and  was  strangu- 
lated. The  bowel,  instead  of  passing  down- 
wards into  the  scrotum,  ascended  upon  the 
oblique  muscle  nearly  to  the  spine  of  the 
ilium.  By  drawing  it  forcibly  downwards, 
*  and  then  manipulating  above  the  ring,  I  suc- 
ceeded in  replacing  it. 


stantly  fatal  consequence  of  the  operation. 
It  is  indeed  an  unl'requent  result.  It  was 
observed  in  but  three  of  fifty  cases,  and 
in  only  one  of  these  was  it  fatal.  3.  The 
indications  for  inguinal  castration  need 
not  sensibly  differ  from  those  for  scrotal 
castration.  4.  In  cases  of  tumors  the 
operation  may  be  practised  with  less  hesi- 
tation, since  degeneration  of  the  mis- 
placed gland  is  most  frequently  of  a  can- 
cerous nature,  and  the  inguinal  testicle  is 
in  all  cases  incapable  of  generative  func- 
tions. 5.  The  operation  could,  and  indeed 
should,  be  performed  at  an  early  period, 
with  the  hope  of  preventing  a  relapse, 
which  hitherto  has  been  of  almost  con- 
stant occurrence.  G.  Inguinal  castration 
is  indicated  when  the  misplaced  testicle 
is  painful,  or  when  it  is  the  seat  of  serious 
or  repeated  inliammatory  affections  (pseu- 
do-strangulation). The  inutility  of  the 
organ  with  regard  to  its  function,  is  a 
point  in  favor  of  intervention.  7.  The 
operation  is  an  easy  one,  and  does  not,  as 
a  rule,  need  the  emploj-ment  of  any  spe- 
cial proceeding.] 

If  a  portion  of  bowel  accompanies  the 
testicle,  it  should  be  replaced,  the  testicle 
being  left  in  the  scrotum,  and  a  truss  ap- 
plied between  the  two.  Should  the  bowel, 
however,  be  adherent  to  the  testicle,  so 
that  either  the  latter  must  be  kept  in  the 
abdomen  or  the  patient  remain  the  sub- 
ject of  hernia,  the  former  alternative  is  to 
be  preferred,  and  the  descent  of  both  tes- 
ticle and  hernia  must  be  prevented  by  a 
truss.  It  has  now  and  then  happened 
that  a  portion  of  bowel  has  descended 
into  the  scrotum,  instead  of  the  testicle. 
In  such  a  case,  if  it  be  an  infant,  I  think 
it  better  to  leave  the  case  alone  for  a 
time,  in  the  hope  that  the  testicle  may 
descend,  and  that  it  may  be  possible  to 
return  and  retain  the  hernia  by  a  truss, 
while  the  testicle  remains  in  the  scrotum. 
Should,  however,  the  testicle  not  descend, 
the  hernia  must  be  treated  by  a  truss, 
and  both  it  and  the  testicle  be  kept  in  the 
abdomen. 

We  know  no  means  of  determining  or 
accelerating  the  descent  of  the  testicle. 
Attempts  have  been  made  by  operation  to 
withdraw  the  gland  from  the  inguinal 
canal  and  place  it  in  the  scrotum  ;  but 
they  have  not  succeeded  sufficiently  to 
encourage  the  surgeon  to  incur  the  risk 
of  opening  the  cavities  of  the  tunica  vagi- 
nalis and  the  peritoneum,  as  well  as  the 
other  dangers  incidental  to  the  operation. 
[These  attempts  have  been  followed  by 
the  death  of  the  patients  in  most,  if  not 
all  of  the  recorded  instances.  In  none  of 
them  was  the  cremaster  muscle  divided 
(Agnew).] 

P<(ssage  of  the  testicle  into  the  perineum. — 
In  a  few  instances  the  testicle  has  passed 
beyond  its  proper  bounds,  and  has  become 
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lodged  in  a  pouch  in  the  perineum.  [It  is 
suggested  by  Curling,  that  this  is  due  to  an 
attachment  of  the  middle  part  of  the 
gubernaculum  to  the  integument  of  the 
perineum,  and  by  Agnew,  that  it  results 
from  a  continuity  of  the  integuments  of 
the  perineum  with  those  at  the  external 

Fur.  492. 


Right  testicle  in  the  perineum  (Bryant). 

abdominal  ring.]  In  this  situation  it  is  a 
source  of  much  inconvenience,  being  lia- 
ble to  be  bruised  in  sitting  or  riding,  so 
that  it  is  necessary  to  use  mechanical 
means  for  retaining  it  in  the  scrotum. 

A  patient  with  gonorrhoea  complained  of  a 
painful  swelling  in  the  perineum  ;  M.  Ricord, 
supposing  it  to  be  a  perineal  ahscess,  was 
about  to  open  it,  but  discovered  it  was  the 
testicle.  He  met  with  another  instance  of 
the  same  kind.1 

Whether,  in  these  cases,  the  testicle 
traverses  the  scrotum  on  its  way  to  the 
perineum,  or  passes  from  the  external 
inguinal  ring  directly  backwards,  between 
the  thigh  and   the   scrotum,    instead   of 

1  Prov.  Med.  Journ.,  vol.  vi.,  p.  2G4.  In 
the  Brit.  Med.  Journ.,  1858,  p.  549,  is  the 
account  of  a  case  in  which  the  testicle  was 
thought  to  have  been  dislocated  into  the 
perineum  by  a  blow  upon  the  pommel  of  a 
saddle.  The  gland  remained  in  its  abnormal 
position,  an  inch  in  front  of  the  anus.  An 
operation  was  attempted  by  Mr.  Partridge, 
for  the  purpose  of  replacing  the  testicle  in  its 
position.  This  being  unsuccessful,  the  organ 
was  removed.  It  is  not  improbable  that  this 
testicle  had  descended  into  the  perineum  in 
infancy,  but  was  not  a  source  of  annoyance 
till  the  injury  upon  the  saddle.  Dr.  Zeis 
(Archiv  fur  Klinische  Chirurgie,  vol.  ii.,  p. 
81)  was  about  to  operate  on  a  lad,  aged  fif- 
teen, for  stone  in  the  bladder,  when  he  found 
the  left  testicle  in  the  perineum  in  the  way 
of  his  intended  incision,  and  he  accordingly 
made  the  incision  on  the  other  side  ;  the  left 
side  of  the  scrotum  was  very  small.  He 
quotes  other  ca^es  of  abnormal  descent  of  the 
testicle  into  the  perineum  and  crural  region. 


downwards  and  inwards  to  the  scrotum, 
is  not  easy  to  determine. 

I  was  lately  consulted  by  a  gentleman,  in 
whom  the  right  testicle,  of  smaller  size  than 
the  left,  lay  in  the  track  just  mentioned; 
that  is  to  say,  it  was  in  the  cleft  between  tlie 
scrotum  and  the  thigh,  having  never  entered 
the  former,  and  the  cord  ran  up  from  it 
straight  to  the  external  ring.  He  was  not 
accustomed  to  ride  on  horseback,  and  did  not 
suffer  much  inconvenience  from  the  malposi- 
tion. 

Passage  of  the  testicle  through  the  crural 
ring. — Three  cases  of  this  are  given  by 
Mr.  Curling :  the  testicle  either  making 
its  exit  through  the  saphenous  opening 
and  mounting  upon  the  abdomen  like  a 
crural  hernia,  or  lodging  behind  the  fascia 
in  the  upper  and  inner  part  of  the  thigh. 

[In  this  situation  it  has  been  mistaken 
for  bubo,  and  has  even  been  punctured.] 

Persistence  of  the  canal  between  the  tunica 
vaginalis  and  peritoneum. —  This  canal 
usually  closes  in  its  whole  length  soon 
after  the  testicle  has  reached  the  scrotum. 
Often,  however,  the  process  is  delayed  for 
a  variable  time  after  birth,  in  consequence, 
perhaps,  of  a  hernia  descending  with  the 
testicle  ;  or  the  canal  may  be  maintained 
by  fluid  secreted  in  the  tunica  vaginalis  or 
in  the  peritoneum  (it  is  not  easy  to  tell 
which),  and  passing  to  and  fro.  In  either 
case  a  remedy  is  to  be  found  in  a  truss  or  pad 
applied  upon  the  groin.  Sometimes  the 
closure  is  only  partial,  and  spaces  remain 
which  may  become  distended  with  fluid, 
forming  hydrocele  of  the  cord  ;  or  a  nar- 
row channel  may  remain  in  the  whole 
length,  from  the  testicle  to  the  abdomen, 
for  years  or  for  life.  All  surgeons  of  much 
experience  will  be  able  to  confirm  the  fol- 
lowing observation  by  Sir  A.  Cooper: 
"The  opening  of  the  tunica  vaginalis,  in 
some  instances,  remains  small  until  the 
adult  age,  and  it  then  becomes  suddenly 
dilated  by  a  protrusion  of  intestine,  pro- 
ducing hernia  congenita  ;  and  when  the 
surgeon  in  the  operation  discovers  its 
nature,  the  patient  assures  him  that  he 
never  had  a  hernia  until  a  few  days  before.1 

Imperfect  subsequent  development. — Even 
though  the  descent  of  the  testicles  may 
take  place  properly,  their  subsequent  de- 
velopment and  growth  may  fail.2 

1  This  subject  is  more  fully  discussed  in 
the  essay  on  Hernia,  at  p.  G71. 

2  Mr.  Curling  showed  at  the  Pathological 
Society  the  undeveloped  testes  from  a  re- 
markably tall  man,  who  had  been  through 
life  almost  hairless  as  regards  the  pubes, 
chin,  and  whiskers.  Both  testes  were  quite 
undeveloped,  and  though  normal  in  struc- 
ture, had  not  advanced  beyond  the  state  of 
early  childhood.  The  man  had  never  shown 
signs  of  any  virility.     He  had  not  been  deft- 
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In  a  single  man,  aged  thirty,  who  died  in 
Addenbrooke's  Hospital  of  phthisis,  I  found 
the  testicles  no  larger  than  horse-beans. 
They  presented  no  trace  of  disease,  were  soft 
and  even  on  the  surface,  with  the  usual  lobu- 
lar divisions  in  their  interior  ;  but  instead  of 
the  ordinary  glandular  structure,  there  was 
a  reddish  granular  substance  in  which  I  could 
discover  no  tubules.  The  epididynies  were 
also  small ;  the  vasa  deferentia  were  of  their 
natural  size ;  the  vesiculae  seminales  about 
half  as  large  as  usual ;  the  prostate  and 
bladder  healthy ;  the  penis  of  natural  size ; 
hair  on  the  pubes,  a  beard  and  proper  mus- 
cular development. 

Inversion. — Xow  and  then  there  is  in- 
version of  the  part ;  the  vas  deferens  and 
the  epididymis  presenting  in  front,  and 
the  body  of  the  testicle  being  behind  :  and 
this  may  lead  to  difficulty  of  diagnosis 
when  there  is  disease.  The  other  day, 
examining  a  case  of  epididymitis;,  I  was 
puzzled  at  finding  the  firm  swelling  in 
front  and  the  soft  part  behind  ;  soon,  how- 
ever, I  discovered  that  the  vas  deferens 
descended  along  the  forepart  of  the  cord, 
and  that  the  epididymis  lay  in  front.  On 
the  opposite  side  the  parts  were  disposed 
as  usual.  The  same  inversion  has  been 
noticed  occasionally  in  hydrocele  (see  fol- 
lowing section). 


Hydrocele. 

Of  all  diseases  hydrocele  of  the  tunica 
vaginalis  testis  is  one  of  the  most  simple 
in  its  nature  and  the  most  easy  of  diag- 
nosis and  treatment.  It  consists  merely 
in  a  preternatural  accumulation  of  the 
fluid  which  naturally  moistens  the  in- 
ternal surface  of  the  tunic.  It  is  not  of 
dropsical  nature,  and  is  not  a  usual  at- 
tendant on  dropsy  ;  but  is  a  purely  local 
affection,  the  result  of  some  change  in  the 
membrane,  whereby  the  proper  balance 
between  secretion  and  absorption  is  lost. 
That  change  is  probably  of  an  inflamma- 
tory nature,  or  of  the  kind  which  some 
pathologists  call  irritation — that  is,  a  con- 
dition akin  to  inflammation  and  easily 
passing  into  it.  At  any  rate,  it  is  often 
traceable  to  a  blow  or  some  cause  likely 
to  induce  inflammation.       [Such  as  the 


cient  in  intellect ;  Med.  Times  and  Gaz.,  vol. 
xx.,  p.  76  ;  Trans,  of  Path.  Soc,  vol.  xi.,  p. 
157.  Several  instances  have  been  recorded 
where  the  testes  and  other  parts  of  the  geni- 
tal apparatus  had  not  attained  their  proper 
development  and  position  in  idiots  and  others 
of  feeble  mind.  This,  however,  is  not  always, 
or  even  usually,  the  case.  Indeed,  we  know 
that  the  organs  are  commonly  well  formed ; 
■and  the  sexual  propensities,  uncontrolled  by 
the  moral  faculties,  are  a  source  of  much 
trouble  in  the  management  of  these  persons. 


straining  in  urination  due'to  stricture  and 
the  thickening  of  the  tunic  incident  to 
advanced  life.  Epididymitis,  syphilitic 
sarcoma,  and  relaxation  of  the  scrotal 
tissues  from  heat,  are  all  common  causes 
of  hydrocele.  Sir  Henry  Holland  records 
an  instance  in  which  it  was  hereditary, 
three  or  four  successive  generations  in  one 
family  suffering  from  it.]  Associated 
with  the  fluid  we  often  find  some  of  the 
ordinary  products  of  inflammation,  and  it 
usually  contains  a  larger  proportion  of 
the  albuminous  and  saline  constituents  of 
the  blood  than  are  present  in  ordinary 
dropsical  effusions.  Sometimes  fibrin  is 
present,  as  indicated  by  spontaneous  co- 
agulation ;  or  coagulation  may  be  excited 
by  the  addition  of  a  small  quantity  of  the 
fibrin  or  red  corpuscles  of  the  blood.1 
Its  specific  gravity  is  about  1025  ;  it  con- 
tains rather  less  animal  matter  than 
serum,  though  more  than  the  fluid  of 
ascites  or  hydrothorax  ;2  and  there  are 
sometimes  blood-globules  in  various  con- 
ditions, flakes  of  lymph,  and,  in  elderly 
persons,  fatty  matters  or  particles  of  cho- 
lesterine  floating  in  it.  Now  and  then 
it  is  like  milk  ;3  on  the  whole,  however,  it 
is  not  very  variable  in  its  appearance  or 
character.  The  quantity  varies  ;  usually 
it  is  under  a  pint,  but  sometimes  amounts 
to  several  quarts.  The  hydrocele  of 
Gibbon  the  historian  is  still,  I  believe, 
without  a  rival  in  this  respect,  the  quan- 
tity removed  by  Mr.  Cline  in  that  case 
being  six  quarts.  [In  one  case,  two  gal- 
lons were  drawn  at  a  single  sitting.4] 

There  is  commonly  little  change  beyond 
the  distension  of  the  tunic  caused  by  ac- 
cumulation of  the  fluid.  There  is  no 
vascularity,  nor  much  thickening  either  of 
the  sac  or  of  the  tissues  external  to  it. 
[The  reflected  or  scrotal  portion  of  the 
tunic  is  usually  thickened,  fibrous,  rough, 
or  often  calcareous.]  Even  the  cremaster 
muscle  undergoes  little  change  ;  some- 
times its  fibres  are  rather  coarse,  more 
frequently  they  are  thin  and  pale.  The 
swelling  has  much  the  form  which  the 
tunic  assumes  when  it  is  artificially 
stretched,  after  death,  by  the  inflation  of 
air,  or  the  injection  of  fluid  into  it  ;   that 

1  Buchanan,  in  Proceedings  of  Phil.  Soc. 
of  Glasgow,  1845,  Feb.  ;  Schmidt,  in  Reichert 
und  Du-Bois  Archiv,  1861,  p.  555  ;  and  Vir- 
chow,  Die  krankhaften  Geschwulste,  p.  157. 
See  also  Natural  History  Review,  April,  1864, 
p.  160. 

2  Marcet  and  Bostock,  in  Med.-Chir.  Trans., 
vol.  ii.,  p.  374,  and  vol.  iv.,  p.  73.  Simon's 
Animal  Chemistry,  by  Day,  vol.  ii.,  p.  495. 

3  In  a  case  of  this  kind  reported  in  Path. 
Trans.,  vol.  xvi.,  p.  184,  the  milky  appear- 
ance was  due  to  the  presence  of  fatty  matter, 
which  had  probably  been  secreted  from  the 
tunica  vaginalis. 

[4  Gross's  Surgery,  vol.  ii.,  p.  851] 
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is,  it  is  pyriform,  with  the  large  end 
downwards,  and  there  is  often  a  trans- 
verse constriction,  near  the  upper  end. 
This  constriction,  which  is  also  due  to  the 
shape  of  the  tunic,  as  may  be  proved  by 
blowing  air  into  it,  has  often  led  to  the 
supposition  that  there  were  two  distinct 
sacs,  or  that  there  was  a  hernia  in  addi- 
tion to  the  hydrocele.1  [The  fluid  lias 
been  drawn  oil'  from  one  chamber  with- 
out in  the  least  aflecting  tiie  size  of  the 
other.] 

The  position  of  the  testicle,  with  regard 
to  the  tunic,  regulates  its  position  in  the 
hydrocele ;  it  is  accordingly  found  at  the 
lower  and  hinder  part.  The  exceptions 
to  this  are  few,  and  are  commonly  due  to 
some  change  having  taken  place  in  the 
tunic,  some  unequal  thickening  of  its  coats, 
or  adhesion  of  its  surfaces,  whereby  the 
shape  of  its  cavity  is  altered.  Or  there 
may  have  been  congenital  inversion  of  the 
organ,  the  epididymis  presenting  in  front  ; 
in  which  case  the  testicle  will  be  at  the  low- 
er and/ore  part  of  the  hydrocele.2  Some- 
times the  testicle  is  in  front,  and  we  can- 
not quite  account  for  the  anomaly.  As 
these  varieties  occasionally  occur,  the 
position  of  the  testicle  should  in  each  be 
ascertained,  if  possible,  before  puncturing 
the  hydrocele.  For  want  of  this  precau- 
tion, I  have,  more  than  once,  known  the 
testicle  pierced  by  the  trocar,  which  was 
then  either  withdrawn  or  pushed  on 
through  the  testicle  into  the  hydrocele. 
No  ill  effect,  beyond  ecchymosis  and 
slight  inflammation,  followed  in  these 
cases  ;  but  severe  inflammation  has  fol- 
lowed this  mistake  in  other  instances.  In 
children  the  testicle  is  said  to  occupy  a 
lower  relative  position  in  hydrocele  than 
in  adults. 

Condition  of  testicle. — Usually  the  testi- 
cle is  sound,  retains  its  natural  size,  is 
placed  vertically,  and  projects  into  the 
cavity,  so  that  it  cannot  be  distinguished  by 
manipulation,  unless  the  walls  of  the  sac 
are  flaccid.  The  sensations  of  the  patient, 
when  it  is  touched,  are  some  guide  to  its 
position,  but  must  not  be  relied  on.  Some- 
times it  becomes  flattened  and  spread  out 
by  the  pressure  of  the  fluid,  and  by  the 

1  Sir  B.  Brodie  (Med.  Gaz.,  vol.  xiii.,  p.  91) 
relates  a  case  in  which  this  "hour-glass  con- 
traction" increased  so  as  to  divide  completely 
into  two  chambers  a  hydrocele  which  had 
been  originally  single. 

2  In  a  patient,  aged  thirty-six,  who  died  of 
phthisis,  I  found  a  hydrocele  on  the  right 
side,  of  about  the  size  of  a  pear.  The  part 
was  turned  round,  so  that  the  testicle  with 
the  epididymis  and  vas  deferens  presented  in 
front.  The  walls  of  the  hydrocele  were  thick 
and  opaque,  with  straw-colored  calcareous 
plates  and  ridges  upon  its  inner  surface  and 
in  its  substance.  The  body  of  the  testicle 
was  quite  flattened,  but  of  its  usual  size. 


stretching  to  which  it  is  subjected  in  com- 
mon with  the  rest  of  the  walls  of  II, 
The  epididymis  is  then  elongated,  and 
the  pouch,  which  naturally  exists  bel 
the  testicle  and  the  epididymis,  is  oblit- 
erated. Sometimes,  on  the  contrary,  the 
testicle  becomes  separated  from  the 
hinder  walls  of  the  sac  by  an  increase  of 
the  pouch  just  mentioned.  This  pouch, 
which  projects  towards  the  inner  side  of 
the  testicle,  may  be  so  enlarged  as  to  form 
a  second  sac,  communicating  with  the 
larger  sac  by  a  neck,  bounded  in  front  by 
the  testicle,  and  behind  by  the  epididy- 
mis. Or  the  testicle  may  be  projected 
into,  even  across  the  hydrocelic  cavity, 
and,  together  with  the  structure  connect- 
ing it  with  the  epididymis,  may  form  a 
septum  dividing  the  sac,  more  or  less 
completely,  into  two  compartments.  When 
this  occurs,  an  alteration  usually  takes 
place  in  the  axis  of  the  testicle,  so  that  it 

Fig.  493.1 


Hydrocele  with  pouch-like  projections  (b,b,T>,)  of 
the  tunica  vaginalis  ;  a,  testicle. 


lies  transversely,  and  the  septum  is  also 
transverse. 

Other  varieties  occur  in  hydrocele.  The 
sac  may  yield  unequally,  causing  the 
shape  to  be  more  elongated  or  more  spheri- 
cal than  usual ;  or  circumscribed  portions 
of  the  sac,  yielding  in  a  greater  degree  than 
the  rest,  may  give  rise  to  pouch-like  dila- 
tations, forming  "  bilocular"  or  "  multiloc- 
ular"  hydrocele.  ISTot  long  ago  I  dis- 
sected a  hydrocele,  which  was  covered 
all  over  with  small  pouches,  communicat- 
ing with  the  interior  by  narrow  necks. 
Small  cysts  may  be  developed  in  the  wall 
of  the  sac.2 

1  This,  and  most  of  the  other  drawings  in 
this  essay,  are  taken  from  specimens  in  the 
Pathological  Museum  of  the  University  of 
Cambridge. 

2  Museum  of  College  of  Surgeons,  2327. 
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Usually  the  wall  of  the  sac  remains 
thin  and  transparent  for  a  lung  period, 
even  though  it  is  subjected  to  repeated 
tappings.  Sometimes,  however,  espec- 
ially if  there  have  been  an  injury  or  effu- 
sion of  blood  into  it  from  any  cause,  the 
tunica  vaginalis  becomes  thick,  opaque, 
ami  dense,  even  to  cartilaginous  consist- 
ence; and  it  maybe  the  seat  of  earthy 
deposit.  This  may  be  uniform  ;  or  the 
interior  of  the  tunic  may  be  rendered 
uneven  or  knotty  by  projecting  masses 
or  lines  and  bands  of  lymph.  Under  such 
circumstances,  the  testicle  becomes  llat- 
tened,  and  perhaps  wasted  by  the  pres- 
sure of  the  contracting  lymph  upon  it. 
The  structure  of  the  testicle  i>  rarely  in- 
jured or  atrophied  except  in  old  hydro- 
celes, where  the  tunic  has  become  thick- 
ened or  coated  with  lymph,  ami  the  fe- 
cundatory  properties  of  its  secretion  ap- 
pear not  to  lie  materially  interfered  with.1 
The  effusion  of  lymph  into  the  cavity 
may  also  lead  to  obliteration  of  part-  of 
it,  causing  alterations  in  its  shape,  or  ad- 
hesions between  its  surfaces  at  certain 
points,  and  to  the  formation  of  septa,  di- 
viding the  sac  into  two  or  more  compart- 
ments. These  changes  are  probably,  in 
most  instances,  consequent  on  the  injec- 
tion of  irritating  Quids  into  the  cavity  for 
the  purpose  of  effecting  a  cure,  which  has 
only  partially  succeeded. 

Tubular  prolongation  to  abdomen. — The 
occasional  persistence  of  a  tubular  commu- 
nication between  the  cavities  of  the  tu- 

Fijr.   494. 


Hydrocele  ■with  adhesions  of  tunica  vaginalis. 

nica  vaginalis  and  the  peritoneum,  con- 
stituting what  has  been  called  "  congeni- 
tal hydrocele,"  should  also  be  borne  in 
mind,  and  care  should  be  taken  in  each 
case  to  ascertain  whether  it  be  so  before 
injecting   irritating   fluids  into   the    sac. 

1  Med.  Times  and  Gazette,  Nov.  6,  1869,  p. 
542. 


Especially  should  this  be  done  in  children  ; 
and  where  there  is  hydrocele  on  both 
sides,  in  them,  the  suspicion  of  such  a 
communication  should  always  be  enter- 
tained. An  examination  of  the  cord, 
and  pressure  upon  the  hydrocele,  will  usu- 
ally decide  the  point,  forasmuch  as  the 
fluid  can  be  pressed  from  the  tunica  va- 
ginalis into  the  abdominal  cavity,  and  re- 
turns when  the  pressure  is  remitted.  In 
this  respect  it  resembles  hernia,  but  there 
is  not  much  difficulty  in  distinguishing 
between  the  affections.  Besides  being 
transparent,  the  swelling  usually  returns 
to  some  extent,  although  the  patient  be 
recumbent ;  and  if  the  sac  be  emptied,  it 
will  gradually  refill  when  the  patient 
stands  up,  although  the  linger  be  pressed 
upon  the  inguinal  canal  with  sufficient 
force  to  prevent  the  passage  of  a  hernia. 
It  must  be  observed  that  occasionally  the 
tube  connecting  the  hydrocelic  cavity 
with  that  of  the  abdomen  is  so  narrow  as 
to  escape  detection  when  the  cord  is  held 
between  the  linger  and  thumb;  and  it 
may  even  be  so  narrow  as  to  permit  the 
fluid  to  trickle  very  slowly  from  the  hy- 
drocele into  the  abdomen,  so  that  its  pas- 
from  one  cavity  to  the  other  would 
escape  observation  on  a  cursory  examina- 
tion. [In  congenital  hydrocele  the  funi- 
cular process  is  closely  adherent  to  the 
cord  at  the  external  ring.  Above,  al- 
though the  peritoneum  adheres  partially 
to  the  cord,  often  sufficiently  to  prevent 
the  descent  of  intestine  or  omentum, 
yet  there  is  sufficient  communication  with 
the  abdomen  to  allow  of  the  passage  of 
the  fluid  constituting  the  hydrocele.] 
There  is  a  specimen  of  this  kind  in  Guy's 
Hospital  Museum.  In  such  a  case  pres- 
sure upon  the  hydrocele,  unless  it  is  long 
continued,  will  make  veiy  little  impres- 
sion ;  and  the  nature  of  the  case  is  likely 
not  to  be  detected  unless  it  have  been  re- 
marked that  the  swelling  is  diminished 
when  the  patient  has  lain  down  some 
hours.  Such  cases,  it  is  true,  are  rare; 
and  I  do  not  know  of  any  in  which  mis- 
chief has  resulted  from  the  communica- 
tion being  overlooked,  though  I  suspected 
it  in  one  instance.  [Agnew  recommends 
the  application  of  a  truss,  which,  by  com- 
pressing the  sides  of  the  canal  together, 
favors  the  closure  of  the  funicular  process 
at  the  internal  ring.] 

In  each  of  the  following  cases  it  would 
seem  that  the  canal  remained  pervious, 
except  quite  at  the  upper  end  ;  and  that 
when  hydrocele  took  place  the  sides  of  the 
canal  yielded  where  it  passed  through  the 
abdominal  wall,  and  were  also  dilated  into 
a  considerable  pouch  behind  the  abdomi- 
|  nal  wall. 

Case  I.  A  man,  aged  thirty-five,  had  large 
i  hydrocele  on  the  right  side,  with  the  usual 
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transverse  constriction  near  the  upper  part. 
It  extended  up  to"  the  inguinal  ring,  and  re- 
ceived an  impulse  when  he  coughed.  Ex- 
amining the  abdomen,  I  found  a  fluctuating 
swelling  at  the  lower  part,  like  a  distended 
bladder ;  and  a  distinct  impulse  was  com- 
municated from  this  to  the  scrotal  swelling, 
so  that  it  was  clear  there  were  two  sacs,  one 
in  the  scrotum,  the  other  in  the  abdomen, 
communicating  through  the  inguinal  canal. 
The  history  was  obscure.  The  patient  was 
unconscious  of  any  swelling  in  the  abdomen, 
yet  had  worn  a  truss  fur  supposed  rupture. 
The  scrotal  swelling  was  attributed  to  a  blow 
on  the  pommel  of  a  saddle  ten  years  before. 
It  had  gradually  increased.  A  trocar  passed 
through  the  scrotum  gave  vent  to  seven  pints 
of  serous  fluid,  emptying  both  sacs.  The 
testicle  lay  at  the  inner  and  upper  part  of  the 
scrotum.  Pain  and  swelling  of  the  left  lower 
limb,  with  other  indications  of  plugging  and 
inflammation  of  the  femoral  vein,  followed. 
These  subsided,  and  the  fluid  was  on  three 
subsequent  occasions  drawn  off.  A  more 
radical  proceeding  being  desired,  I  made  an 
incision  into  the  swelling,  and  carried  it  up 
to  the  internal  ring,  so  that  there  might  be  a 
free  vent  for  the  products  of  inflammation 
from  the  abdominal  sac  ;  then  inserted  lint. 
Suppuration  ensued  ;  and  when  the  wound 
healed,  the  cavity  was  obliterated  in  its  whole 
length. — Case  II.  A  man,  aged  twenty-nine, 
had  hydrocele  on  the  right  side,  extending 
through  the  inguinal  canal  into  the  abdomen, 
and  causing  a  fulness  above  the  internal 
ring.  It  resembled  a  hernia  in  its  shape,  in 
the  impulse  received  by  coughing,  and  in  the 
fact  that  the  testicle  could  be  felt,  apparently 
distinct  from  it,  at  the  lower  part ;  but  it  was 
transparent  and  fluctuating.  It  was  attrib- 
uted to  a  blow  received  ten  years  previously, 
and  was  said  to  have  commenced  in  the  scro- 
tum. There  was  inguinal  hernia  on  the 
opposite  side.  I  cut  into  the  swelling  cau- 
tiously ;  and  as  the  abdominal  swelling  was 
smaller  than  in  the  preceding  case,  I  did  not 
carry  the  incision  so  high,  but  passed  lint 
along  the  canal  into  the  abdomen.  Suppura- 
tion followed,  and  the  disease  was  cured.1 

Diagnosis  of  hydrocele. — The  position 
and  shape  of  the  swelling,  its  termination 
below  the  external  ring,  so  that  the  cord 
may  be  felt  free  above  it,  its  lightness  and 
fluctuation, and  above  all, its  transparency, 
furnish  such  ready  means  of  diagnosis,  in 
the  great  majority  of  cases,  that  a  mis- 
take does  not  often  occur.  Still,  as  the 
requisite  means  of  informing  himself  are 
so  simple,  the  surgeon  should  not  neglect 
to  employ  them  in  every  case.    Especially 


1  Professor  Syme  relates  a  case  of  "ab- 
dominal hydrocele"  in  a  child  aged  four  or 
five.  The  fluid  was  contained,  not  in  the 
tunica  vaginalis,  but  in  an  expansion  of  the 
cord.  British  Medical  Journal,  18(51,  p.  139. 
The  dissection  of  a  similar  case  is  given  by 
Mr.  Lister,  in  Edinburgh  Medical  Journal, 
September,  1856. 


should  he  be  careful  to  ascertain  whether 
the  swelling  is  transparent,  not  only  on 
the  first  time  of  using  the  trocar,  but  also 
on  each  subsequent  occasion  on  which  he 
is  called  upon  to  puncture  the  swelling ; 
and  in  making  this  examination  he  should 
be  careful  to  press  the  swelling  to  the  fore- 
part of  the  scrotum  between  the  lingers 
and  thumb  of  one  hand,  so  as  to  render 
the  skin  quite  tense  over  it,  while  he 
screens  his  eyes  from  the  light  with  the 
other  hand  placed  over  the  scrotum.  In 
a  doubtful  case  I  place  the  patient  upon 
a  table  near  a  window,  and  use  as  a 
screen,  in  addition  to  my  hand,  a  dark 
cloth,  carefully  adjusted  over  the  upper- 
surface  of  the  swelling  and  covering  my 
head.  These  precautions  are  necessary 
to  avoid  error.  Assistance  may  some- 
times be  gained  by  looking  through  a 
stethoscope  or  tube.  Transparency  is  a 
pretty  sure  indication  of  the  presence  of 
serum  or  other  light-colored  fluid,  and  is 
therefore  a  tolerably  safe  warrant  for  the 
use  of  the  trocar.  I  have  carefully  ex- 
amined hernia  and  other  swellings  for  the 
purpose  of  ascertaining  how  far  transpa- 
rency may  really  be  relied  upon  as  an 
evidence  of  the  presence  of  hydrocele  or 
watery  cyst  in  the  scrotum,  and  have  not 
found  it  to  fail.  That  is  to  say,  every 
swelling  which  has  transmitted  the  light 
of  a  candle  or  the  sun  has  proved  to  con- 
tain light-colored  fluid.  Even  in  the 
hernia  of  young  children,  where  the 
bowel  and  its  coverings  are  thin,  the 
light  of  a  candle  placed  close  to  the  part 
fails  to  shine  through. 

Though  transparency  is  thus  a  most 
valuable  positive  indication,  yet  the  nega- 
tive evidence  afforded  by  its  absence  is  by 
no  means  equally  conclusi  ve  that  the  swell- 
ing is  not  of  the  nature  of  hydrocele  ;  for 
the  admixture  of  a  small  quantity  of  blood 
with  the  fluid  will  entirely  prevent  the 
transmission  of  light ;  and  a  considerable 
increase  of  the  thickness  of  the  sac  may 
have  the  same  effect.  Under  these  cir- 
cumstances, the  diagnosis  is  more  diffi- 
cult, and  may  perhaps  not  admit  of  being 
satisfactorily  established  without  making 
a  puncture  with  a  grooved  needle  or  a 
trocar,  or  an  incision.  Such  a  hydrocele, 
extending  into  the  inguinal  canal,  so  that 
its  upper  end  cannot  be  defined  with  the 
finger,  and  so  that  it  acquires  an  impulse 
from  coughing,  simulates  hernia  very 
closely.  The  history  of  the  case,  indi- 
cating whether  the  swelling  commenced 
in  the  scrotum,  and  ascended  to  the  groin, 
or  in  the  groin,  and  descended  to  the  scro- 
tum, may  assist  in  the  diagnosis.  The 
patient  should  be  examined  in  bed  to  as- 
certain whether  the  recumbent  position 
causes  a  diminution  of  the  swelling.  In 
non-congenital  hernia,  moreover,  the  tes- 
ticle may  usually  be  felt  at  the  lower  part 
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of  the  scrotum,  which  cannot  often  he 
done  in  ordinary  hydrocele.  [In  hydro- 
cele the  tumor  is  cylindrical  or  ovoid,  liat 
on  percussion,  often  fluctuating,  is  tense, 
Stands  off  from  the  body,  and  if  pressed 
backwards  springs  forward  again.  In 
hernia  the  tumor  is  pyriform  or  round, 
percussion  is  usually  resonant,  it  is  not 
tense,  and  is  heavy  or  pendulous  and  not 
elastic]  In  a  doubtful  case  it  would  be 
more  prudent  to  cut  cautiously  down  to 
the  part  than  to  thrust  either  a  trocar  or 
a  grooved  needle  into  it. 

The  two  affections,  hernia  and  hydro- 
cele, are  not  unfrequently  combined  ;  and 
the  hernial  swelling  may  come  into  con- 
tact  with  the  hydrocele,  so  as  to  commu- 
nicate  to  it  the  impulse  received  in  cough- 
ing.    The  nature  of  the  case  may  usually 


Hydrocele  associated  with  hernia  (Gross).] 


he  ascertained  by  examining  the  patient 
in  the  recumbent  position.  The  conti- 
guity of  the  hernia  need  make  no  differ- 
ence in  the  treatment  of  the  hydrocele, 
for  the  inflammation  excited  in  the  latter 
by  injections  or  other  means  is  not  likely 
to  extend  to  the  hernia.  The  hernia  may 
not  only  reach  the  hydrocele,  but  may  de- 
scend into  the  scrotum  in  front  or  behind 
the  hydrocele,  or  on  one  side  of  it.  Some- 
times the  hernial  sac,  with  its  contents, 
has  projected  into  the  hydrocele.  Out  of 
six  cases  of  this  kind  which  M.  Dupuy- 
tren  witnessed,1  he  only  twice  saw  S3'inp- 
toms  of  strangulation  resulting  from  con- 
striction of  the  organs  at  the  place  where 
they  were  engaged  in  the  serous  pouch  of 
the  testicle. 

The  distinction  of  a  non-transparent 
hydrocele  from  hematocele,  cystic,  and 
other  tumors  of  the  testicle,  is  sometimes 
quite  impossible  without  resorting  to  the 
aid  of  a  trocar  or  an  incision.  An  incision 

'  Medical  Gazette,  vol.  xii.,  p.  686. 


is  usually  to  he  preferred,  because  more 
information  is  obtained  by  it,  and  be- 
cause, if  the  swelling  turn  out  to  be  a  hy- 
drocele with  thickened  sac,  a  free  incision, 
followed  by  suppuration,  is,  on  the  whole, 
the  best  treatment.  The  following  case 
is  an  illustration  of  the  difficulties  occa- 
sionally met  with  in  the  diagnosis  of  hy- 
drocele. 

A  man,  aged  forty-five,  had  swelling  of  the 
left  testicle  as  large  as  a  cocoa-nut,  heavy  as 
if  it  were  solid,  and  with  indistinct  feeling 
of  fluctuation ;  not  the  slightest  transpa- 
rency ;  slight  constriction  near  the  middle  ; 
large  tortuous  veins  upon  its  forepart ;  the 
cord  healthy.  He  said  that  twenty  years 
before  he  received  a  sabre  wound,  which  left 
the  testicle  about  twice  its  natural  size,  and 
it  remained  so  till  October  19,  1860,  when  he 
had  a  blow,  after  which  the  part  became 
swollen  and  painful.  The  swelling  continued, 
and  the  case  was  supposed  to  be  hematocele. 
Vet  <m  November  2,  a  trocar  gave  vent  to 
twelve  ounces  of  the  ordinary  straw-colored 
fluid  of  hydrocele,  and  the  sac  was  found  to 
be  much  thickened. 

Hydrocele  appears  on  each  of  the  two 
sides  of  the  scrotum  in  about  an  equal 
number  of  cases,  and  is  most  frequent  be- 
tween the  ages  of  thirty  and  fifty.  It  is 
also  common  in  elderly  persons.1  It  usu- 
ally forms  slowly,  and  is  painless,  being 
inconvenient  only  from  its  bulk  and 
weight.  In  some  cases,  however,  it  is  at- 
tended with  a  good  deal  of  pain.  I  have 
observed  this  to  be  so  when  the  fluid  is 
re-accumulating  after  tapping  more  fre- 
quently than  when  it  is  collecting  for  the 
first  time.  Sometimes  thediydrocele  is  a 
remnant  of  an  acute  inflammatory  attack 
in  the  epididymis,  or  is  an  attendant  upon 
inflammatory  or  other  disease  in  the  tes- 
ticle. Under  such  circumstances  lymph 
is  usually  mingled  with  the  serum  ;  and 
when  the  disease  subsides,  the  fluid  is 
commonly  absorbed,  though  the  lymph 
often  remains,  and  causes  adhesions  be- 
tween the  surfaces  of  the  tunic. 

Treatment. — Although  the  morbid  con- 
dition upon  which  the  accumulation  of 
the  fluid  depends  must  be  of  the  faintest 
possible  kind,  yet  we  know  of  no  means 
by  which  it  can  be  arrested  and  the  re- 
sorption of  the  fluid  induced.  All  the 
measures  we  are  in  the  habit  of  adopting 

1  It  seems  that  other  alterations  in  the 
tunica  vaginalis  are  also  common  in  advancing 
years.  Dr.  Duplay  (Archives  generales  de 
Medecine,  aout  1855,  p.  132)  gives  an  account 
of  the  examination  of  these  parts  in  59  per- 
sons, whose  ages  ranged  from  sixty  to  eighty- 
six.  The  tunica  vaginalis  was  more  or  less 
altered  in  44  ;  in  12  it  was  thickened  ;  in  17 
there  were  adhesions  ;  in  15  there  was  hydro- 
cele ;  and  in  4  cartilaginous  or  osseous  bodies 
hanging  by  narrow  pedicles. 
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with  the  view  of  checking  secretion  or 
promoting  absorption  are  valueless,  or 
nearly  so,  in  this  instance.  Mercury  and 
iodine,  whether  given  internally  or  ap- 
plied outwardly,  vesicatories  or  pressure, 
however  carefully  employed,  are  almost 
invariably  useless.  The  swelling  slowly 
continues  in  spite  of  them  ;  and  if  limit- 
ed at  all,  is  so  only  by  the  resistance  of 
the  surrounding  tissues  to  further  disten- 
sion. In  this  respect,  it  is  true,  hydro- 
cele is  but  an  example  of  a  class.  In 
other  diseases  of  the  like  kind— hydro- 
cephalus, hydrothorax,  hydrops  articuli, 
etc.,  —  the  morbid  change  determining 
the  accumulation  of  the  fluid  is  slight, 
almost  inappreciable,  and  the  resistance 
to  remedies  is  as  great,  or  nearly  as  great, 
as  in  hydrocele. 

Happily  this  feature  is  of  no  great  im- 
portance in  the  cure  of  hydrocele  ;  and 
we  should  not  have  much  inducement  to 
persevere  with  treatment  of  this  sort, 
even  if  it  were  much  more  effectual  than 
we  know  it  to  be  ;  for  the  removal  of  the 
fluid  by  a  trocar  is  so  simple,  quick,  and 
painless  a  proceeding,  that  we  do  not 
hesitate  to  resort  to  it  as  soon  as  the  swell- 
ing has  become  a  source  of  inconvenience. 
An  interspace  between  the  veins  should 
be  selected  where  the  sac  is  transparent. 
The  lower  and  forepart  is  usually  chosen  ; 
and  the  point  of  the  instrument  should 
be  directed  upwards  to  avoid  wounding 

[Fig.  496. 


Operation  of  tapping  a  hydrocele  ;  the  trocar  entering 
the  tumor  (Gross).] 

the  testicle.  There  is  no  advantage  in  in- 
cising the  skin  with  a  lancet  before  intro- 
ducing the  trocar,  or  in  placing  any 
plaster  or  other  dressing  upon  the  wound 
afterwards.  I  have  never  known  any 
bad  results  to  follow  the  tapping,  though 


my  patients  are  often  obliged  to  walk 
some  miles  to  their  homes  "immediately 
after  the  operation.  That  some  risk, 
however,  attends  upon  it  is  shown  by 
cases  in  the  practice  of  Sir  A.  Cooper, 
Mr.  Curling  and  others,  where  sloughing 
of  the  scrotum  has  followed,  and  has  even 
proved  fatal.  In  some  instances  effusion 
of  blood  into  the  sac,  from  a  wounded 
vessel,  forming  a  hematocele,  has  taken 
place.1 

The  relief  afforded  by  tapping  is,  how- 
ever, only  temporary.  Tne  fluid  is  al- 
most sure  to  collect  again,,  and,  in  all 
probability,  it  will  be  necessary  to  repeat 
the  operation  in  the  course  of  a  few 
months.  The  patient  may  be  content 
with  the  relief  afforded  by  periodical  tap- 
pings, or  may  be  unable  to  spare  the  time 
requisite  for  effecting  a  cure.  Should 
this  not  be  so,  it  is  well  at  once  to  inject 
into  the  emptied  sac,  through  the  canula, 
some  fluid  which  is  calculated  to  incite 
smart  inflammation  of  the  tunic  ;  it  being 
found  by  experience  that  this  will,  in 
most  cases,  lead  to  a  cure.  Many  fluids 
have  been  tried — port-wine,  solution  of 
sulphate  of  zinc,  etc., — the  mode  of  action 
of  all  being  the  same  ;  and  thej',  or  the 
chief  part  of  them,  are  allowed  to  return 
through  the  canula  after  a  period  varying 
from  a  few  minutes  to  half  an  hour.  The 
most  convenient  plan,  and  the  one  which, 
from  the  small  proportion  of  failures, 
seems  to  deserve  its  present  popularity, 
is  to  throw  into  the  sac  two,  three,  or 
more  drachms  of  the  tincture  or  some  so- 
lution of  iodine,  and  to  allow  it  to  re- 
main. [The  amount  of  the  injection 
should  be  proportionate  to  the  size  of  the 
sac]  While  the  canula  is  being  Avith- 
drawn,  after  the  injection,  the  sides  of 
the  sac  should  be  nipped  between  the  fin- 
ger and  thumb  to  prevent  the  escape  of 
the  iodine  from  the  sac  ;  and  the  scrotum 
may  be  shaken  a  little  roughly,  so  as  to 
ensure  the  contact  of  the  fluid  with  all 
parts  of  the  interior  of  the  sac.2 

1  Mr.  Davy  (British  Med.  Journal,  1S57, 
p.  593)  relates  that  lie  tapped  an  enormous 
hydrocele,  hardly  smaller  than  the  body  of  a 
robust  child,  and  removed  a  washhand-basin- 
ful  of  serous  fluid.  His  intention  was  to  re- 
move the  contents  by  instalments,  so  lie 
repeated  the  operation  a  few  days  after. 
This  was  followed  by  violent  inflammation  of 
the  scrotum  and  contiguous  parts,  threaten- 
ing general  sloughing  of  the  scrotum.  Many 
and  deep  punctures  were,  however,  made, 
followed  by  fomentation ;  the  inflammation 
and  swelling  gradually  subsided,  and  the 
hydrocele  was  cured. 

2  Mr.  Davey  (British  Med.  Journal,  March 
15,  1862)  appears  to  attribute  his  success  in 
the  treatment  of  numerous  cases  of  hydrocele 
in  Ceylon,  with  an  injection  of  sulphate  of 
zinc  1.2  grs.  to  1  dr.),  to  his  being  in  the  habit 
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The  inflammation  following  the  injec- 
tion of  a  hydrocele  is  not  confined  to  the 
tunica  vaginalis,  hut  extends  to  the  cel- 
lular tissue  and  skin  of  the  scrotum,  and 
usually  to  the  epididymis.  I  think  iodine 
has  the  advantage  over  the  other  fluids 
just  mentioned,  in  that  the  inflammation 
excited  hy  it  is  more  moderate  and  uni- 
form iu  degree  ;  it  is  rarely  very  severe, 
yet  generally  sufficient  for  the  purpose. 
The  "patient  had  better  rest  in  bed  for  a 
day  or  two,  but  need  seldom  be  confined 
longer ;  and  it  is  rarely  necessary  to  re- 
sort to  any  additional  measures  for  in- 
creasing the  amount  of  inflammation,  such 
as  rubbing  the  sides  of  the  sac  together, 
or  irritating  the  skin.  The  inflammation 
and  swelling  subside  spontaneously.  Some 
enlargement  and  hardness  may  remain 
for  weeks,  or  even  for  months,  but  it  is 
usually  of  no  consequence.  "We  need  not 
despair  of  a  cure,  though  the  inflamma- 
tion be  very  slight;  for  in  some  cases,  in 
which  scarcely  any  pain  or  swelling  fol- 
lowed the  injection,  the  hydrocele  has  not 
returned.  In  some  the  fluid  has  re-collect- 
ed, so  that  the  part  was  in  much  the  same 
condition  as  before  the  operation,  and 
then  has  gradually  been  absorbed.  It  is 
well,  therefore,  to  wait  for  a  considerable 
period  before  resorting  to  any  further 
treatment.  The  cure  is  usually  perma- 
nent, though  in  a  few  instances  the  fluid 
has  returned  after  a  lapse  of  some  years. 

We  learn  by  dissection  that  the  inflam- 
mation consequent  on  the  injection  of 
iodine,  or  other  stimulating  fluid  for  the 
cure  of  hydrocele,  is  attended  commonly 
with  the  effusion  of  lymph  upon  the  sur- 
face of  the  tunica  vaginalis,  and  of  fluid 
into  the  cavity  of  the  tunic.  The  fluid  is 
tinged  with  blood ;  hence,  if  the  part  be 
examined  a  few  days  after  the  injection, 
though  there  may  be  a  good  deal  of  fluid 
in  the  sac,  it  will  seldom  be  found  trans- 
lucent. Subsequently,  as  the  fluid  be- 
comes absorbed,  the  opposed  surfaces  of 
the  tunic  come  into  contact,  and  are,  more 
or  less,  united  by  lymph.  The  adhesion 
may  be  general,  so  that  the  cavity  is  quite 
obliterated,  or  filled  up  by  the  fine  areolar 


of  kneading  the  scrotum  for  a  minute  or  two, 
so  as  to  bring  the  zinc  with  some  force  into 
contact  with  the  whole  interior  of  .the  sac. 

In  the  same  journal  (February  22,  1862) 
is  the  account  of  a  case  of  hydrocele  in  an 
elderly  man  tapped  and  injected  with  three 
drachms  of  turpentine.  More  inflammatory 
action  than  necessary  followed,  with  suppu- 
ration in  the  scrotum,  and  a  cure. 

Now  and  then  the  mere  rubbing  together  of 
the  surfaces  of  the  tunica  vaginalis,  after  the 
complete  evacuation  of  the  fluid,  has  been 
followed  by  sufficient  inflammation  to  effect  a 
.sure.  This  simple  method,  however,  will 
not  often  succeed. 


tissue  into  which  the  lymph,  in  course  of 
time  becomes  converted  ;  or  the  adhesion 
may  be  partial,  leaving  spaces  in  which 
fluid  may  still  collect ;  or  it  may  be  con- 
fined to  a  few  bands  or  threads  connecting 
the  surfaces.  Lastly,  the  lymph  may  be 
in  such  small  quantities,  or  may  be  so 
nearly  absorbed,  as  to  leave  the  membrane 
pretty  much  in  a  natural  state.  This  has 
been  found  in  some  cases  in  which  the 
hydrocele  has  been  cured  ;  so  that  it 
w  ould  seem  the  mere  passing  of  inflamma- 
tion upon  the  membrane  may  induce  such 
a  change  in  it  as  to  prevent  the  reaecu- 
mulation  of  the  fluid;1  Very  rarely  does 
the  inflammation  proceed  to  suppuration. 
Sir  B.  Brodie  has  known  it  to  do  so  in  three 
cases,  and  Mr.  Curling  in  one. 

Although  ill  effects  rarely  follow  the  in- 
jection of  hydrocele,  it  is  not  worth  while 
to  run  the  risk  of  exciting  inflammation 
in  a  very  large  sac ;  when,  therefore,  the 
fluid  exceeds  a  pint,  it  is  advisable  simply 
to  tap  the  sac,  and  on  a  subsequent  occasion 
again  to  draw  off  the  serum  before  so 
large  an  accumulation  has  taken  place. 
The  injection  may  then  be  resorted  to 
with  comparative  safety. 

The  presence  of  some  disease  in  the 
testicle,  even  though  it  be  the  cause  of  the 
hydrocele,  does  not  necessarily  constitute 
an  objection  to  tapping ;  indeed,  much 
relief  may  sometimes  be  given  by  drawing 
oft'  the  water.  It  is  not,  however,  ad- 
visable to  inject  the  sac  under  these  cir- 
cumstances ;  first,  because  the  inflamma- 
tion so  caused  is  likely  to  aggravate  the 
disease  in  the  testicle  ;  and,  secondly,  if 
the  disease  in  the  testicle  subsides,  the 
hydrocele  commonly  disappears  sponta- 
neously. Occasionally,  after  tapping  a 
hydrocele,  we  find  the  testicle  somewhat 
enlarged  and  indurated,  in  consequence  of 
chronic  inflammation  which  has  taken 
place  in  the  body  of  the  gland,  or  in 
tbe  epididymis ;  and  the  question  arises 
whether  this  constitutes  an  objection  to 
the  radical  treatment  of  the  hydrocele. 
If  the  enlargement  be  considerable,  the 
!  part  tender,  and  the  hydrocele  recent,  the 
proper  practice  is  to  wait  for  a  time,  and, 
under  appropriate  treatment  for  the  dis- 
ease of  the  testicle,  the  enlargement  and 
the  hydrocele  will  probably  disappear 
altogether  ;  but  if  the  hydrocele  be  of  some 
standing,  and  the  affection  of  the  testicle 
slight,  there  is  no  objection  to  injecting 
the  sac. 

Acupuncture  causes  a  temporary  diminu- 

1  In  sixteen  cases  successfully  treated  in 
various  ways,  M.  Hutin  found  the  cavity 
of  the  tunica  vaginalis  quite  obliterated  in 
eight ;  the  adhesions  of  its  surfaces  were  only 
partial  in  four,  and  in  four  there  were  no 
traces  of  them.  Arch.  gen.  de  Med.  cinq, 
serie,  tome  ii.,  p.  218. 
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tion  of  the  swelling,  the  fluid  passing 
through  the  openings  made  by  the  needle 
into  the  areolar  tissue  of  the  scrotum, 
where  it  is  absorbed.  It  is  not  to  be 
relied  on  as  a  means  of  cure,  for  the  fluid 
usually  re-collects  as  soon  as  the  punctures 
in  the  sac  have  healed,  though  it  is  thought 
to  do  so  less  quickly  than  when  the  trocar 
has  been  used. 

In  several  instances  I  have  tried  the 
plan  of  inserting  a  little  nitric  oxide  of 
mercury  upon  a  moistened  probe  passed 
through  the  canula,  after  the  fluid  had 
been  evacuated.  It  commends  itself  by 
the  facility  with  which  it  is  done,  and  it 
is  very  successful.  The  inflammation 
which  it  excites  is,  however,  more  severe 
than  that  caused  by  iodine ;  and  in  two 
cases  in  my  own  practice  this  treat- 
ment was  followed  by  salivation.  I  have 
therefore  ceased  to  adopt  it.  I  have  found 
the  wire  seton  open  to  the  objection  made 
to  it  by  others,  viz.,  that  it  is  liable  to  be 
followed  by  troublesome  suppuration.1 

An  incision  into  the  sac,  the  wound  be- 
ing kept  open  so  as  to  cause  suppuration, 
is  an  effectual  method,  though  unnecessa- 
rily severe  for  ordinary  cases.  It  confines 
the  patient  to  bed  for  some  time,  and  is 
not  altogether  unattended  with  danger. 
The  inflammation  which  follows  is  some- 
times very  acute,  and  accompanied  by  a 
good  deal  of  constitutional  disturbance. 
In  Guy's  Hospital  Museum  is  a  specimen 
of  tunica  vaginalis  said  to  have  sloughed 
away  under  these  circumstances.  The 
procedure  is  suited  to  the  cases  in  which 
the  sac  is  thickened,  and  in  which  an  ex- 
ploratory incision  is  required  to  ascertain 
the  real  nature  of  the  disease  ;  also  to 
cases  in  which  milder  means  have  failed. 
In  two  of  the  instances  in  which  I  have 
resorted  to  it,  plugging  and  inflammation 
of  the  veins  of  the  lower  limb  ensued,  but 
were  productive  of  no  permanent  ill  effect.2 
Spontaneous  cure,  though  common  in 
infants,  is  very  rare  in  after-life  ;  so  rare 
that  the  prospect  of  it  is  not  worth  taking 
into  account.  It  has  happened  from  a 
blow,3  or  a  violent  effort  in  coughing,  and 
during  a  fit  of  the  gout,  from  intlamma- 


1  See  Dr.  Gillespie,  Edin.  Medical  Journal, 
January,  1862.  The  conclusion  to  be  arrived 
at  from  a  paper  and  discussion  at  the  Edin- 
burgh Med.-Chir.  Society  is,  that  the  effects 
of  the  wire  seton  are  very  uncertain.  In 
some  cases  little  or  no  inflammation  is  in- 
duced, in  others  severe  suppuration.  Edin. 
Medical  Journal,  vol.  vii.,  p.  1074. 

2  For  an  account  of  other  modes  of  treat- 
ment, see  Curling,  On  Diseases  of  the  Testis. 

3  Pott's  Works,  by  Earle,  vol.  ii.,  p.  292. 
In  other  cases,  where  the  swelling  has  dis- 
appeared after  a  blow,  and  the  patient  has 
thought  himself  cured,  he  has  been  disap- 
pointed by  the  return  of  the  fluid. 

vol.  ii. — 58 


tion  of  the  tunica  vaginalis,  and  gradu- 
ally without  any  apparent  cause.1 

Infantile  hydrocele  is  very  common.  It 
generally  takes  place  after  the  communi- 
cation with  the  peritoneal  cavity  has  been 
obliterated,  but  may  appear  before.  It  is 
easily  recognized,  owing  to  the  thinness 
of  the  coverings  giving  ready  transmis- 
sion to  light.  It  usualty  subsides  sponta- 
neously, and  needs,  consequently,  little 
attention.  The  cure  may  perhaps  be 
quickened  by  stimulating  the  skin  with 
iodine  or  zinc  lotion,  or  by  puncturing  the 
sac  with  a  needle  in  two  or  three  places. 
In  considering  the  advisability  of  any 
more  active  treatment  the  probability  of 
a  communication  with  the  abdominal 
cavity  is  to  be  borne  in  mind  (p.  900). 2 

[The  introduction  of  a  seton  is  almost 
invariably  followed  by  cure.  The  sac 
should  be  punctured  with  a  sharp-pointed 
bistoury,  and  before  the  latter  is  with- 
drawn there  should  be  introduced  along 
its  blade  a  needle  threaded  with  silk. 
This  should  be  brought  out  through  the 
scrotum,  and  the  thread  should  be  tied 
loosely.  After  one,  or,  at  the  most,  two 
days  it  should  be  removed.  The  result- 
ing inflammation  should  be  treated  with 
rest,  anodyne  lotions,  etc.] 


Encysted  Hydrocele. 

Cysts  are  very  often  found  in  connec- 
tion with  the  testicle  ;  and  a  good  deal  of 
pathological  and  practical  interest  at- 
taches to  them.  They  have  received  the 
careful  attention  of  able  anatomists  and 
surgeons,  and  have  been  the  subjects  of 
several  essays,3  and  are  numerously  dis- 
played in  our  museums  ;  but  their  origin 

1  Brodie,  in  Medical  Gazette,  vol.  xiii.,  p. 
90. 

2  Dr.  Linhart  (Froriep's  Notizen,  1856,  vol. 
ii.,  No.  4;  Brit,  and  For.  Med.  Rev.,  Juiy, 
1856)  recommends  in  such  cases  subcutane- 
ous incision  of  the  tunica  vaginalis,  which 
allows  the  fluid  to  become  effused  into  the 
scrotum,  where  it  is  rapidly  absorbed.  M. 
Richard  (Gazette  des  Hopitaux,  1857,  No.  41, 
and  B.  and  F.  Med.  Rev.,  July,  1857)  re- 
moves the  fluid  with  a  very  small  trocar,  and 
then  injects  a  small  quantity  of  alcohol,  an 
assistant  compressing  the  track  of  the  ingui- 
nal canal  for  a  minute  or  two  ;  exjjerience 
having  shown  that  the  persistence  of  the 
communication  with  the  abdomen  is  not  of 
the  importance  that  might  have  been  ex- 
pected. 

3  Brodie,  in  Medical  Gazette,  vol.  xiii.,  p. 
137.  Gosselin  and  Duplay,  Archives  gene- 
rales  de  Medecine,  4e  serie,  tome  xvi.,  pp.  24 
and  163  ;  and  5e  serie,  tome  vi.,  p.  139.  Lis- 
ton,  Lloyd,  and  Paget,  Med.-Chir.  Trans., 
vols.  xxvi.  and  xxvii.  Luschka,  Virchow's 
Archiv,  vol.  vi.,  p.  310.  Curling,  Diseases 
of  the  Testis,  p.  130,  etc. 
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and  nature  still  remain  to  be  clearly  made 
out. 

The}r  ma}*  most  conveniently,  if  not 
most  correctly,  be  thrown  into  two  groups 
— the  small  cysts  and  the  large.  Those 
included  in  the  former  group  seldom  or 
never  attain  to  a  greater  size  than  a  pea, 
are  of  very  simple  nature,  commonly  do 
not  attract  attention  during  life,  and  do 
not  require  treatment ;  whereas  those  in 
the  second  group  may  attain  to  indefinite 
magnitude,  and  become,  therefore,  objects 
for  diagnosis  and  treatment.  Some  of 
these  are  also  less  simple  in  their  nature 
and  contents. 

The  small  cysts  are  found  in  as  many  as 
a  half  of  the  testicles  examined  after  the 
age  of  forty.  [In  a  collection  of  thirty- 
five  testes  in  the  museum  of  the  Univer- 
sity of  Pennsylvania,  six  were  affected 
with  cysts.]  They  are  rarely  met  with 
before  puberty.  They  lie  immediately 
beneath  the  serous  coat  of  the  epididymis 
more  frequently  than  on  the  body  of  the 
testicle.  When  they  occur  upon  the 
latter,  they  are  situated  between  the 
tunica  vaginalis  and  the  tunica  albugiuea  ; 
when  on  the  epididymis,  they  arc  situated, 
apparently,  between  the  tunica  vaginalis 
and  the  proper  investing  fibrous  coat  of 
the  part.  Thus  they  seem  to  be  related 
rather  to  the  serous  or  subserous  tissue 
than  to  the  organ  itself.  They  may  be 
dissected  clean  out  without  interfering 
with  the  tubular  structure  ;  and  no  com- 
munication can  be  shown  to  exist  between 
them  and  the  tubules.  Each  has  a 
proper  fibrous  tunic  of  its  own,  and  con- 
tains clear  fluid,  in  which  are  simply  gran- 
ules and  epithelial  scales,  with  occasion- 
ally small  crystals— never  spermatozoa  or 
other  spermatic  elements.  They  may  be 
single  or  in  numbers.  Sometimes  they 
appear  as  mere  points  beneath  the  mem- 
brane ;  sometimes  they  cause  slight  eleva- 
tions of  it ;  and  sometimes  they  project 
it  till  they  acquire  a  polypose  form,  and 
hang  into  the  cavity  of  the  tunica  vagi- 
nalis. Their  pedicles  may  become  long 
and  narrow,  and  may  even  give  way, 
leaving  the  cyst  free  in  the  cavity.  Pos- 
sibly the  small  fibrous,  cartilaginous,  and 
calcareous  bodies  occasionally  found  in 
the  cavity  of  the  tunica  vaginalis  originate 
in  these  small  cysts,  which  have  become 
detached,  and  have  solidified  and  under- 
gone other  changes  while  lying  loose  in 
the  cavity.  Sometimes  they  burst,  and, 
after  having  discharged  their  contents 
into  the  cavity,  shrivel  and  are  converted 
into  small  solid  remnants.  It  is  possible 
that  the  irritation  occasioned  by  them 
may  sometimes  give  rise  to  hydrocele. 
With  this  exception  they  are  not  produc- 
tive of  any  symptoms  or  inconvenience, 
and  do  not  come  under  the  notice  of  the 
surgeon. 


The  large  cysts  are  less  common  than 
the  preceding,  and  are  not  limited  in  their 
size,  having  been  known  to  contain  twenty, 
and  even  forty,  ounces.  They  are  com- 
posed of  a  fibrous  tunic,  lined  by  delicate 
tesselated  epithelium.  Some  of  them  con- 
tain only  serous  fiuid,  much  resembling 
that  of  common  hydrocele.  In  many  of 
them,  however,  the  fluid  is  paler  than 
serum,  more  like  water  ;  or  whitish, 
milky,  not  quite  transparent.  It  then 
commonly  gives  little  or  no  evidence  of 
albumen  when  it  is  heated  ;  and  when  it 
is  placed  under  the  microscope  it  often 
shows  spermatozoa  and  spermatic  cells  in 
greater  or  less  quantity.  When  the  fluid 
is  fresh,  the  spermatozoa  are  often  lively 
in  their  movements,  and  have  been  some- 
times found  to  be  abundant  in  the  fluid 
removed  from  the  cyst,  although  they  ex- 
isted scantily,  or  not  at  all,  in  "the  tubules 
of  the  testis  and  of  the  epididymis.  Some- 
times they  are  less  active,  or  incompletely 
or  ill  formed.  The  presence  or  absence  of 
spermatozoa  may  usually  be  determined 
by  the  character  of  the  fluid,  whether  it 
be  watery  or  serous.  Accordingly,  on 
tapping  a  hydrocele,  if  the  fluid  evacuated 
be  watery  or  whitish,  we  may^be  pretty 
sure  that  it  is  of  spermatic  character,  and 
that  it  was  contained,  not  in  the  cavity  of 
the  tunica  vaginalis,  but  in  a  cyst.  We 
read,  it  is  true,  now  and  then,  of  sper- 
matic fluid  being  withdrawn  from  the 
cavity  of  the.  tunica  vaginalis,  and  it  is 
possible  that  it  may  be  so.  The  fact, 
however,  has  seldom  been  proved  by  dis- 
section. The  only  instance  of  the  kind 
that  I  am  acquainted  with  is  one  described 
by  Luschka ;  and  the  presence  of  the 
spermatozoa  in  the  hydrocelic  fluid  was, 
in  that  case,  shown  to  be  due  to  the  burst- 
ing of  a  cyst  into  the  cavity  of  the  tunica 
vaginalis. 

Spermatozoa,  then,  with  very  rare  ex- 
ceptions, are  peculiar  to  encysted  hydro- 
cele, but  are  not  present  in  all  cases  of 
that  disease.  The  question  arises,  what 
relation  do  they  bear  to  the  containing 
cysts  ?  Is  their  presence  merely  acci- 
dental, consequent  on  a  communication 
being  formed  between  the  cyst  and  one  of 
the  tubes  of  the  epididymis  by  rupture  of 
the  latter  from  a  blow  or  other  cause  ? 
This  view  is  taken  by  some  pathologists. 
We  must  bear  in  mind,  however,  that 
such  communications  between  secreting 
and  other  tubes  with  cysts,  abscesses,  or 
other  sacs  formed  in  their  neighborhood, 
very  rarely  occur.  Certainly,  our  experi- 
ence of  such  a  process  in  other  parts  of 
the  body  does  not  warrant  our  looking  to 

1  The  milky  cysts  do  not  always  contain 
spermatozoa,  and  the  white  or  faint  yellow 
color  of  the  contents  is  probably  due  to  the 
presence  of  fatty  matter  and  granules. 
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it  for  the  explanation  of  so  common  an 
occurrence  as  the  presence  of  spermatozoa 
in  encysted  hydrocele.  Moreover,  the 
other  characters  of  the  fluid  (the  absence 
of  albumen,  etc.)  in  these  cases  indicate 
that  it  is  sui  generis,  and  not  a  mere  re- 
sultant of  the  addition  of  sperm  to  the 
fluid  of  an  ordinary  cyst.  Mr.  Paget  takes 
the  view  that  the  spermatic  contents  are 
a  product  of  the  cyst  itself,  and  thinks 
that  cysts  seated  near  the  organ,  which 
naturally  secretes  the  material  for  semen, 
may  possess  a  power  of  secreting  a  similar 
fluid.  To  this,  however,  must  be  objected 
the  improbability  that  so  exact  an  imita- 
tion of  a  complex  and  highly-wrought  se- 
cretion should  take  place  in  a  cyst  devel- 
oped merely  in  areolar  tissue,  and  uncon- 
nected with  the  secreting  tissue  of  the 
gland.     It  is  difficult  to  believe  in  such  an 

Fig.  497. 


Spermatic  cysts.  aa,  closely  connected  -with  the 
tipper  part  of  the  epididymis  ;  b,  spermatic  cyst  lying 
under  the  upper  end  of  the  epididymis  and  closely 
connected  with  the  testis  ;  c,  tnuica  vaginalis  reflected. 

approach  to  the  spontaneous  generation 
of  spermatozoa  after  the  developmental 
energies  of  embryonic  life  have  passed 
away.  One  cannot  help  suspecting  that 
the  spermatic  corpuscles  of  these  cysts  are 
the  offspring  of  the  spermatic  corpuscles 
of  the  proper  secreting  tubes,  and  that  the 
cysts  themselves  are,  in  some  way  or 
other,  offshoots  from  those  tubes.  Luschka 
observed  distinct  communication  between 
the  spermatic  tubes  and  the  cysts  in  each 
of  the  cases  examined  by  him  ;  the  open- 
ing of  the  tubes  into  the  cysts  being  large 
enough  to  admit  a  bristle,  and  to  permit 


mercury  to  pass  from  the  tubes  into  the 
cysts,  or  vice  versa.  Similar  communica- 
tions have  been  found  by  Curling  and 
othei's.  In  other  instances,  however, 
equally  careful  observers  have  failed  to 
discover  any  communication  of  the  sort, 
or,  indeed,  any  connection  between  the 
cysts  and  the  tubules.  They  describe  the 
cysts  as  possessing  complete  capsules  of 
their  own,  invested  all  round  by  areolar 
tissue,  which  separated  them  from  sur- 
rounding structures,  and  permitted  them 
to  be  dissected  away  without  any  injury 
to  those  structures.  It  is  quite  possible 
that,  in  such  instances,  the  cysts  may 
have  originated  in  the  tubes  and  have  lost 
their  connection  with  them  as  growth 
went  on.  For  the  present,  however,  the 
question  of  the  real  origin  of  these  sperm- 
bearing  cysts  must  remain  an  open  one. 

[Fig.  498. 


Encysted  hydrocele  of  the  testis  (Curling-).] 

They  are  usually  found  in  or  near  the 
epididymis,  so  near  that  they  may  fairly 
be  presumed  to  have  originated  in  it.1 
Sometimes  two  or  more  coexist ;  and 
sometimes  the  whole  epididymis  is  occu- 
pied by,  or  transformed  into,  a  mass  of 
cysts.  Occasionally  the  spermatic  cysts 
are  associated  with  common  hydrocele,2 


1  This  position  has  suggested  that  they 
may  originate  in  some  of  the  tubes  of  the 
Wolffian  body,  which  have  not  become  con- 
nected with  the  testicle,  and  which,  there- 
fore, remain  as  blind  canals  or  sacs.  Vir- 
chow,  Die  krankhaften  Geschwulste,  p.  282. 
This  pathologist  believes  that  after  a  time 
they  may  lose  their  spermatic  character  and 
become  simple  serous  cysts. 

2  "I  tapped  the  lower  hydrocele,  and  a 
yellow  serous  fluid  was  discharged  ;   but  still 
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or  with  cysts  which  contain  mere  serous 
fluid.  The  latter  are  not  always  so  closely 
connected  with  the  epididymis  as  the  for- 
mer. 

In  a  few  instances  large  cysts  have  been 
found  upon  the  tunica  albuginea  testis, 
between  it  and  the  visceral  layer  of  the 
tunica  vaginalis,  or  in '  the  substance  of 
the  tunica  albuginea  ;  but  I  am  not  aware 
that  spermatozoa  have  been  detected  in 
the  cysts  so  situated.1  [These  cysts  are 
quite  rare.  The  one  figured  here  was 
discovered  accidentally  alter  death  by 
Mr.  Curling,  and  is  preserved  in  the  mu- 
seum of  the  London  Hospital. 

Fig.  499. 


Hydrocele  between  the  tunica  albuginea  and  the  inner 
layer  of  the  tunica  vaginalis  (Curling).] 

Diagnosis.— Encysted  hydrocele  corre- 
sponds in  its  general  features  with  ordi- 
nary hydrocele,  being  a  light,  fluctuating, 
transparent  swelling,  connected  with  the 
testicle.  It  differs  from  ordinary  hydro- 
half  the  swelling  remained.  I  then  darkened 
the  room,  ordered  a  candle,  and  examined 
the  swelling,  which  extended  from  the  upper 
part  of  the  testis  to  the  ahdominal  ring.  It 
was  very  transparent  ;  I  therefore  tapped  it, 
and  drew  off  a  fluid  like  water,  quite  free 
from  color,  which  contained  some  coagulable 
matter,  but  less  than  common  serum." — Sir 
A.  Cooper,  On  the  Testis,  p.  170.  This  was 
probably  a  spermatic  cyst,  and  such  cases  are 
not  very  uncommon. 

i  In  Trans,  of  Path.  Soc,  vol.  vii.,  p.  247, 
is  the  dissection,  by  Mr.  Hutchinson,  of  "a 
thick-walled  cyst,  size  of  a  goose's  egg,  de- 
veloped in  the  layers  of  the  tunica  albuginea, 
and  by  which  the  gland-structure  itself  had 
been  displaced  downwards." 


cele  in  its  relation  to  the  testicle,  being 
situated  above  or  below  it,  or  to  one  side, 
instead  of  enveloping  it.  [The  swelling 
is  apt  to  be  tense,  usually  follows  the 
movements  of  the  gland,  is  often  attend- 
ed with  considerable  pain,  and,  if  the 
cyst  is  multilocular,  has  an  uneven  sur- 
face.] Sometimes  the  cyst  may  be  felt 
quite  distinct  from  the  organ,  giving  the 
impression  of  an  additional  testicle.  As 
the  cyst  increases,  the  testicle  is  borne 
upon  its  wall,  and  may  still  often  be  re- 
cognized as  a  distinct  substance,  perhaps 
quite  at  the  lower  part  of  the  swelling, 
more   rarely  on   one   side,  above,  or    in 

[Fig.  500. 


Encysted  hydrocele  (Druitt).] 

front.  This  projection  of  the  testicle  may 
be  the  onty  means  of  distinguishing  an 
encysted  from  an  ordinary  hydrocele ; 
and  it  is  by  no  means  a  sure  one,  for  we 
sometimes  find  the  same  thing  in  com- 
mon hydrocele,  owing  to  adhesions  or 
other  cause.  Sometimes  the  cyst  pro- 
jects into  the  sac  of  the  tunica  vaginalis, 
distending  it  in  the  same  manner  as  if  the 
fluid  were  contained  in  the  cavity.  Then, 
and  under  some  other  circumstances,  it  is 
impossible  to  tell  whether  the  fluid  be  in 
a  cyst  or  not ;  and  it  is  no  uncommon 
thing  for  the  surgeon  to  be  first  informed 
of  the  nature  of  the  case  on  finding  the 
fluid  evacuated  by  his  trocar  to  be  of  the 
watery  nature  of  the  encysted  hydrocele 
instead  of  being  the  serous  fluid  of  ordi- 
nary hydrocele. 

Treatment. — Happily  the  diagnosis  be- 
tween common  and  encysted  hydrocele  is 
not  very  important  ;  for  the  treatment  of 
the  two  is  the  same.  The  fluid  should  be 
evacuated  wrhen  its  quantity  is  such  as  to 
be  a  source  of  annoyance  ;  and  the  sac 
may  be  injected  with  iodine.  The  pros- 
pect of  a  radical  cure  is  not  so  good  in 
encysted  as  in  common  hydrocele ;  but 
success  has  followed  in  a  sufficient  num- 
ber of  cases  to  encourage  the  adoption  of 
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this  plan,  and  even  to  justify  its  repetition 
should  the  first  trial  fail.  I  am  not  aware 
that  any  ill  consequences  have  ensued 
upon  it.  The  palliative  treatment  of 
merely  drawing  off  the  fluid  has  this  re- 
commendation, that  the  fluid  does  not 
usually  re-collect  in  the  cysts  as  quickly 
as  in  common  hydrocele.  It  should  be 
observed  that  these  cysts  sometimes  at- 
tain to  a  certain  size,  and  then  remain 
stationary  for  years  ;  so  that,  unless  they 
are  increasing  inconveniently,  they  may 
be  left  alone. 

Hydrocele  of  the  spermatic  cord  consists 
in  the  accumulation  of  fluid,  which  is  usu- 
ally of  serous  character,  like  that  of  hydro- 
cele, in  a  bag  in  some  part  of  the  spermatic 
cord.  It  may  be  near  the  testicle,  or  near 
the  internal  ring,  or  at  any  intermediate 
point.  It  rarely  attains  to  a  larger  size 
than  that  of  a  hen's  egg.  The  bag  is  thin, 
and  probably  consists,  in  most  instances,  of 
an  unobliterated  portion  of  the  canal  of  the 
tunica  vaginalis,  which  has  become  dis- 
tended by  an  accumulation  of  fluid  in  it. 
Tnis  view  is  entertained  by  most  sur- 
geons ;  and  is  supported  by  the  fact  that 
unobliterated  portions  of  this  canal  may 
not  uncommonly  be  discovered,  by  dissec- 
tion, in  young  persons  and  in  adults.  The 
hydrocele  is  usually  oblong,  its  long  axis 
corresponding  with  that  of  the  cord  ;  it  is 
surrounded  by  the  loose  areolar  tissue  of 
the  cord,  which  admits  of  its  being  easily 
dissected  away.  Sometimes,  probably,  an 
independent  cyst  is  formed,  constituting 
encysted  hydrocele  of  the  cord;  but  the  two 
conditions  are  not  distinguishable  from 
one  auother  during  life,  even  if  they  be 
on  careful  dissection.  [Fig.  501.]  They 
need  not,  therefore,  be  considered  sepa- 
rately. l 

Diagnosis. — The  sac  and  its  contents 
are  commonly  transparent.  This  may  be 
ascertained  by  fixing  the  sac  in  a  partic- 
ular position,  stretching  the  skin  tightly 
over  it,  and  adjusting  the  light  carefully  ; 
and  it  is  often  the  only  means  of  distin- 
guishing the  disease  from  hernia  and 
other  swellings.  When  the  sac  is  situ- 
ated below  the  external  ring,  and  can  be 
felt  as  an  oval,  defined,  fluctuating  swell- 
ing, there  is  no  difficulty.  But  when  the 
sac  is  higher,  and,  in  consequence  of  the 
laxity  of  the  investing  tissues,  can  be 
slipped  to  and  fro  in  the  inguinal  canal, 
ascending  in  the  recumbent,  and  descend- 
ing in  the  erect  posture,  and  acquiring  an 
impulse  from  coughing,  its  nature  can  be 

1  Mr.  Gamgee  examined  in  the  Pathologi- 
cal Museum  of  the  University  of  Pisa,  the 
calcified  cyst  of  a  hydrocele  of  the  human  sper- 
matic cord  of  about  the  shape  and  size  of  a 
hen's  egg.  Surgical  Researches,  p.  193.  In 
several  instances  blood  has  been  found  in  the 
cysts  of  the  cord. 


recognized   with    certainty    only   by    its 
transparency. 

[Fig.  501. 


Encysted  hydrocele  of  the  cord  (Bryant).] 

The  following  cases  indicate  some  of 
the  points  of  difficulty  in  the  diagnosis  of 
this  affection  : — 

A  man,  aged  thirty-five,  had  a  swelling 
above  the  right  testicle  (which  was  rather  in- 
durated), extending  along  the  cord,  through 
the  inguinal  canal,  to  the  abdomen.  It  felt 
like  a  hernia,  and  received  a  distinct  impulse 
when  the  patient  coughed.  It  did  not,  how- 
ever, diminish  in  the  recumbent  position  ;  it 
was  said  to  have  followed  a  blow  upon  the 
pommel  of  a  saddle  ;  and,  when  examined 
by  the  aid  of  a  candle,  it  was  found  to  be 
transparent.  I  introduced  a  trocar,  and 
drew  off  six  ounces  of  straw-colored  fluid. 
The  swelling  partially  returned,  but  subsided 
under  the  external  application  of  iodine,  and 
there  was  no  trace  of  it  two  years  afterwards. 

Compound  spermatic  cyst. — A  youth,  aged 
nineteen,  had  a  swelling  on  the  right  side  of 
the  scrotum,  closely  connected  with  the  upper 
and  forepart  of  the  testicle.  Fluctuation  could 
be  perceived  in  it,  and  transparency  when 
the  skin  was  stretched  tightly  over  it.  Above 
this,  at  the  external  ring,  was  a  small  soft 
swelling,  doughy,  not  distinctly  fluctuating. 
Like  a  hernia,  it  went  up  into  the  abdomen, 
quite  out  of  reach,  when  he  was  laid  down, 
and  returned  again  when  he  stood  up  or 
coughed.  It  also  communicated  an  impulse 
to  the  finger  when  he  coughed.  He  wore  a 
truss,  which  had  been  ordered  by  an  expe- 
rienced surgeon  at  a  hospital  ;  and  it  was 
thought  to  be  a  case  of  hernia  by  most  of 
those  who  examined  it  at  our  hospital.  I 
was  induced  to  examine  more  carefully  by  ob- 
serving that  the  impulse  was  less  distinct 
than  it  usually  is  in  hernia.  Moreover,  when 
he  stood  and  coughe&vthe  swelling  seemed  to 
bolt  past  my  finger  and  thumb,  which,  with 
a  little  pressure,  met  together  above  it ;  and 
I  thought  I  could  press  it  to  and  fro,  as  though 
it  were  a  distinct  cyst  or  tumor,  and  not  a 
swelling  prolonged  into  the  abdomen.  When 
he  was  laid  down,  and  the  swelling  had  dis- 
appeared, it  could  be  brought  into  view,  and 
even  brought  beyond  the  external  ring  by 
traction  upon  the  cord.  When  thus  pulled 
down,  with  the  skin  drawn  tightly  over  it, 
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the  light  of  a  candle  could  he  seen  through 
it.  I  accordingly  cut  down  carefully  through 
the  cremaster,  which  was  unusually  distinct, 
and  the  other  coverings,  and  exposed  a  sac, 
iu  which  we  could  perceive  that  there  were 
membranous  contents  capable  of  being  moved 
about,  and  we  could  see  vessels  upon  them. 
They  looked  and  felt  like  omentum  or  intes- 
tine in  a  hernial  sac.  I  again  had  recourse 
to  the  candle,  and,  riuding  that  the  swelling 
was  quite  transparent,  and  that  its  contents 
could  not  lie  returned  into  the  abdomen  while 
'the  cord  was  fixed,  I  opened  the  sac,  giving 
vent  to  some  clear  fluid,  and  exposed  several 
thin-walled  cysts,  bearing  vessels,  and  con- 
taining clear  fluid.  Some  were  as  large  as  a 
bean,  the  others  were  smaller.  They  were 
connected  together  and  with  the  upper  part 
of  the  cyst,  which  proved  to  be  a  closed  sac, 
unconnected  with  tin-  abdomen.  I  cut  away 
the  mass  of  cysts  with  a  portion  of  the  con- 
taining sac  ;  and  then  opened  the  lower  and 
larger  swelling,  which  appeared  to  be  formed 
by  a  portion  of  the  tunica  vaginalis  distended 
witli  fluid.  Suppuration  ensued,  the  wound 
healed  up,  and  the  lad  recovered. 

J/i/i/rocele  of  a  hernial  sac  containing  omentum. 
— A  Juan,  aged  fifty,  was  the  subject  of  sup- 
posed incarcerated  hernia.  He  had  suffered 
from  rupture  many  years  ;  used  to  return  it 
when  it  descended,  and  perceived  a  gurgling 
in  doing  so ;  had  worn  a  truss.  A  week  pre- 
viously to  my  seeing  him,  it  came  down  and 
was  painful;  and.  as  he  could  not  return  it, 
he  applied  to  a  surgeon,  who  made  many  in- 
effectual attempts  to  reduce  it,  and,  failing, 
kept  him  in  bed  on  low  diet.  The  swelling 
presented  the  appearance  of  an  inguinal  her- 
nia, was  larger  than  a  goose's  egg,  witli  a 
narrow  neck  extending  up  the  inguinal  canal 
— so  narrow  that  I  thought  it  could  scarcely 
be  traversed  by  intestine.  Accordingly  I  ex- 
amined the  swelling  with  a  candle,  and  found 
it  transparent.  There  being  no  urgent  symp- 
toms, I  directed  the  patient  to  get  up  and 
take  some  aperient  medicine  and  his  usual 
diet.  A  fortnight  after,  the  swelling  remain- 
ing the  same,  I  introduced  a  trocar  and  drew 
off  four  ounces  of  straw-colored  fluid.  There 
remained  in  the  sac  a  long  firm  substance 
extending  up  the  inguinal  canal  and  feeling 
like  a  piece  of  omentum.  The  fluid  reaccu- 
mulated,  and  the  swelling  was  a  source  of 
great  annoyance  ;  so  I  made  an  incision  into 
it.  It  proved  to  be  a  hernial  sac  containing 
a  strip  of  omentum  and  four  ounces  of  serous 
fluid.  There  was  no  communication  with 
the  abdominal  cavity.  The  sac  was  left 
open,  supptiration  ensued,  and  the  man  quite 
recovered. 

Transparent  sicelling  in  and  near  the  inguinal 
canal  proving  to  be  abscess. — A  young  woman 
had  a  fluctuating  swelling,  as  large  as  a  tur- 
key's egg,  over  the  region  of  the  right  exter- 
nal inguinal  ring,  extending  towards  the 
pubes  in  the  one  direction,  and  along  the 
course  of  the  inguinal  canal  in  the  other.  It 
was  seen  to  be  transparent  when  examined 
.-  with  a  candle,  and  was  thought  possibly  to 
be  a  cyst  or  collection  of  fluid  in  the  canal  of 
Uuek.     It   had   commenced   two  years    pre- 


viously, was  gradually  increasing,  and  was 
a  source  of  much  inconvenience.  I  made  a 
careful  incision  into  it,  and  gave  vent  to  a 
quantity  of  serum,  followed  by  thin  pus  and 
masses  of  soft  white  lymph.  It  was  evident 
that  the  pus-corpuscles  and  the  lymph  had 
subsided  to  the  bottom  of  the  abscess  as  the 
patient  lay  in  bed,  and  had  left  the  exposed 
part  full  of  serum  only,  and,  therefore,  trans- 
parent. A  free  vent  was  given  to  the  pus ; 
gradually  the  discharge  ceased,  and  the  part 
healed. 

The  diffused  hydrocele  of  the  spermatic 
cord  described  by  Pott  and  Scarpa,  and 
appearing  to  consist  in  a  simple  and  local 
cedema  of  the  cord,  I  have  never  seen ; 
nor  can  I  make  out  that  any  cases  of  the 
kind  have  fallen  under  the  observation  of 
modern  surgeons.  At  any  rate  it  is  a  very 
rare  affection  ;  and  it  is  sufficient  to  refer 
to  the  account  of  it  given  by  the  authors 
just  mentioned.1 

[Treatment. — If  the  collection  of  fluid 
in  the  cord  be  small,  it  need  not  be  inter- 
fered with.  If  it  be  large  enough  to  cause 
annoyance,  the  interior  of  the  sac  may  he 
scarified  with  a  small  tenotome,  and  a 
compress  and  spica  applied ;  or  two  or 
three  fine  silk  setons  may  he  introduced 
and  left  for  thirty-six  hours  ;  or  the  fluid 
may  be  evacuated  by  a  trocar  and  canula, 
and  iodine  iujec 


;ea  oy 
ded.J 


Hematocele 

consists  in  an  effusion  of  blood,  either  into 
the  cavity  of  the  tunica  vaginalis,  or  into 
a  cyst  connected  with  the  testicle  or  the 
cord.  We  have,  therefore,  "Hemato- 
cele of  the  tunica  vaginalis,"  "encysted 
hematocele  of  the  testis, "and  "hemato- 
cele of  the  spermatic  cord."  It  is  usually 
caused  by  a  blow,  and  not  unfrequently 
supervenes  upon  hydrocele,  common  or 
encysted.  The  source  of  the  blood,  in 
such  case,  is  some  ruptured  vessel  or  ves- 
sels in  the  tunica  vaginalis,  or  a  small 
wound  penetrating  the  tunica  vaginalis2 

1  Pott,  "On  the  Hydrocele  of  the  Cells  of 
the  Tunica  Communis,"  in  his  Chirurgical 
Works,  by  Earle,  vol.  ii.,  p.  224.  Scarpa 
"  Sull'  Idrocele  del  Cordone  Spermatico,"  in 
his  Opusculi  di  Chirurgia,  vol.  i.,  p.  137. 
Mr.  Flower  (Med.  Times  and  Gaz.,  vol.  xvii., 
p.  109)  describes  a  case  of  diffused  hydrocele, 
below  the  testis,  of  the  gubernaculum  testis ; 
the  testicle  was  retained  in  the  inguinal 
canal. 

2  "  A  man  was  brought  into  Guy's  Hospital 
who  had  long  had  a  hydrocele,  and  had  re- 
ceived a  severe  blow  upon  it,  which  suddenly 
increased  the  swelling,  bruised  the  scrotum, 
and  produced  great  pain  from  distension.  I 
immediately  made  an  incision  into  it,  and 
discharged  a  large  quantity  of  water  and  co- 
agulated   blood ;    and   found  a   rent    in    the 
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[or  the  vessels  of  the  testicle  itself].  It 
may  also  follow  a  wound  of  a  vessel  caused 
by  the  trocar  in  tapping  a  hydrocele. 
The  quantity  and  condition  of  the  blood 
vary  a  good  deal.  Sometimes  there  is 
only  sufficient  to  tinge  the  fluid,  and  to 
deprive  it  of  its  transparency.  Oftener 
there  are  clots  mingled  with  the  fluid  ; 
sometimes  it  is  pure  blood.  Occasionally 
the  coagula  are  arranged  in  layers,  as  in 
an  aneurismal  sac  ; '  and  the  blood  may 
be  in  various  stages  of  degeneration. 

In  hydrocele,  as  has  been  remarked 
before  (p.  899),  the  containing  tunic  usu- 
ally retains  its  tenuity  and  its  transpa- 
rency for  a  long  time,  and  perhaps  never 
alters.  This  is  not  so  in  hematocele. 
An  early  effect  of  the  presence  of  the 
blood  is  to  cause  some  inflammation  and 
thickening  of  the  tunic,  whether  it  be  the 
tunica  vaginalis  or  the  wall  of  a  cyst, 
Tli  is  thickening  often  proceeds  to  a  con- 
siderable extent,  amounting,  it  may  be, 
to  nearly  an  inch,  and  sometimes  affects 
the  surrounding  areolar  tissue,  which 
becomes  condensed  and  adherent  to  the 
tunic.  In  hematocele  of  the  tunica  vagi- 
nalis the  thickening  affects  the  visceral  as 
well  as  the  reflected  portion  of  the  tunic, 
and  may  extend  to  the  tunica  albuginea  ; 
but  the  substance  of  the  testicle  remains 
healthy,  unless  indeed  it  be  subjected  to 
atrophy  in  consequence  of  the  pressure 
exerted  upon  it  by  the  blood  or  by  the  con- 
traction of  the  thickened  tunics.  Lymph 
also  may  be  effused  upon  the  internal  sur- 
face of  the  tunica  vaginalis  and  be,  there, 
mingled  with  the  clotted  blood. 

Diagnosis. — When  the  testicle  becomes 
quickly  swollen  after  a  blow,  the  swelling 
not  being  caused  by  inflammation,  which 
may  usually  be  ascertained,  there  is  prob- 
ably hematocele.  Or  if  a  hydrocele  sud- 
denly enlarges  and  loses  its  transparency, 
there  is  probably  an  effusion  of  blood  in 
its  cavity.  The  probability  is,  in  either 
case,  increased  by  the  presence  of  ecchy- 
mosis  in  the  scrotum.  But  when  the 
affection  is  more  chronic,  and  when  the 
ecchymosis,  if  it  have  existed,  has  passed 
away  and  been  forgotten,  the  diagnosis  is 
more  difficult,  and  must  be  based  upon  a 
consideration  of  various  circumstances, 
such  as  the  degree  of  rapidity  with  which 


tunica  vaginalis  between  one  and  two  inches 
in  length,  and  covered  with  a  coagulum." — 
Sir  A.  Cooper,  On  the  Testis,  p.  212.  In  a 
case  where  hydrocele  was  converted  into  he- 
matocele by  a  blow  from  a  hammer,  Mr.  Wal- 
ter (Brit.  Med.  Journal,  1857,  p.  524)  found 
a  rent  in  the  tunica  vaginalis,  near  the  raphe, 
admitting  the  finger,  and  a  ruptured  artery 
from  which  the  bleeding  had  proceeded. 

1  In  the  account  of  a  specimen  of  this  kind 
in  Guy's  Museum  the  patient  is  said  to  have 
had  enlarged  testicle  from  childhood. 


the  swelling  took  place,  the  distinctness 
of  fluctuation,  and  the  history.  None  of 
these,  however,  are  certain  guides  ;  and 
the  records  of  surgery  contain  numerous 

[Fig.  502. 


Hematocele  of  the  vayinal  tunic  of  the  testicle 
(Gross).] 

instances  of  mistake  under  able  hands — ■ 
hematoceles  removed  for  malignant  dis- 
ease, and  malignant  testes  opened  for 
hematocele,  etc.  Assistance  may  be  de- 
rived from  observing  carefully  the  rate  of 
increase  from  time  to  time.  In  cancer  it 
usually  goes  on  steadily  ;  but  in  hemato- 
cele it  is  often  irregular.  Sometimes  the 
hematocele  ceases  to  enlarge,  or  even 
diminishes  in  size  ;  and  this  seldom  or 
never  takes  place  in  cancer.  [An  incision 
for  purposes  of  exploration  is  in  doubtful 
cases  perfectly  justifiable,  and  often  offers 
the  only  reliable  means  of  determining 
the  character  of  the  growth.] 

Treatment. — In  ordinary  cases  of  hema- 
tocele, especially  when  the  affection  is 
clearly  attributable  to  a  blow,  the  hemor- 
rhage ceases  after  a  time,  the  inflammation 
excited  by  it  subsides,  and  the  blood  be- 
comes slowly  absorbed,  the  process  occu- 
pying perhaps  a  long  time,  and  being 
marked  by  the  same  stages  as  when  blood 
is  effused  in  other  parts.  Our  first  efforts, 
therefore,  in  the  treatment  of  hematocele 
are  to  assuage  the  vascular  activity  and 
the  inflammatory  condition  by  rest  in  the 
recumbent  position,  with  the  scrotum  ele- 
vated ;  by  the  local  abstraction  of  blood 
by  means  of  leeches  placed  above  the 
scrotum  [along  the  cord — leeches  placed 
upon  the  scrotum  are  apt  to  be  followed 
by  extensive  ecchymosis  into  the  subcu- 
taneous connective  tissue,  which  is  very 
loose  and  abundant]  ;  and  by  cold  or  warm 
applications,  according  to  the  comfort 
afforded  by  them.  [Ice  or  cloths  dipped 
in  ice-water,  are  decidedly  the  best  local 
application  in  the  early  stage,  i.  e.,  while 
the  hemorrhage  is  continuing.  Later,  to 
promote  absorption,  the  use  of  adhesive 
plaster  as   in  epididymitis  is  one  of  the 
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most  effectual  remedies.]  After  the  pain 
Las  been  relieved  and  the  heat  of  the  part 
1  educed,  the  patieut  may  move  about, 
with  a  suspensory  bandage,  and  leave  it 
to  time  to  effect  the  remainder  of  the  cure. 
Even  when  hematocele  supervenes  upon 
hydrocele  the  same  treatment  should  be 
employed  ;  and  the  gradual  cure  of  both 
has,  in  some  instances,  followed,  without 
any  farther  surgical  interference. 

It  sometimes  bappens,  however,  from 
causes  which  we  cannot  quite  explain,  that 
the  hemorrhage  continues  ;  and  the  swell- 
ing, consequently,  increases  until  it  may 
contain  some  pounds  of  blood,  the  pain 
attendant  upon  it  being  proportionate  to 
the  rate  at  which  it  enlarges.  The  treat- 
ment mentioned  in  the  last  paragraph 
failing,  a  good-sized  trocar  should  be  in- 
troduced. If  the  blood  is  fluid,  which  it 
i-  sometimes  found  to  be  in  these  cases, 
great  relief  will  often  be  afforded  by  its 
evacuation  ;  and  the  diminution  of  the 
distension  ma}'  be  followed  by  a  cessation 
of  the  hemorrhage  ;  so  that  if  the  swelling 
returns,  and  a  second  tapping  is  required, 
the  fluid  will  be  thinner  and  mure  serous 
than  on  the  first  occasion.  Should  the  ac- 
cumulation continue,  the  case  may  be 
treated  with  injection  of  iodine,  as  in  the 
case  of  simple  hydrocele.  The  admixture 
of  a  certain  quantity  of  blood  with  the 
fluid  evacuated  dues  not  much  lessen  the 
prospect  of  success  from  that  treatment. 
Sometimes,  however,  the  blood  is  so  far 
solidified  that  the  trocar  is  of  little  avail. 
It  may  then  be  necessary  to  lay  open  the 
sac  freely,  to  turn  out  the  clots,  and  wash 
out  the  cavitj'  by  means  of  a  syringe. 
The  wound  should  be  left  open,  to  prevent 
further  hemorrhage,  and  to  permit  an  easy 
vent  for  the  products  of  inflammation  ; 
suppuration  and  granulation  wilt  take 
place,  and  a  cure  may  thus  be  effected. 
This  proceeding  is  not  unattended  with 
danger ;  and,  if  the  patient  be  advanced 
in  life,  it  is  safer  to  remove  the  entire 
mass  with  the  testicle. 

["Cases  of  old  hematocele  will  occa- 
sionally be  encountered  in  old  persons,  in 
which,  from  their  size,  the  great  thickness 
of  the  sac,  and  the  unceasing  irritation  and 
pain  experienced  by  the  patient,  it  will  be 
wiser  to  remove  the  testicle  and  the  dis- 
eased vaginal  tunic  in  their  entirety,  than 
to  resort  to  either  incision  or  excision  of 
the  sac."     (Agnew.)J 

This,  however,  is  rarely  necessary  in 
young  or  middle-aged  persons.  One  of 
the  sources  of  danger  is  further  hemor- 
rhage from  the  tunica  vaginalis,  which  has 
been  known  to  take  place  profusely  after 
the  cavity  has  been  laid  open  ;  or  there 
may  be  severe  and  extensive  inflamma- 
tion, followed  by  sloughing  of  the  tunica 
vaginalis  and  the  tissues  of  the  scrotum, 
with  attendant  fever  and  constitutional 


depression,  which  may  prove  fatal.1  In 
some  cases  part  of  the  thickened  tunica 
vaginalis  has  been  cut  away  with  good 
result.2  It  has  been  said  that  when  hema- 
tocele occurs  spontaneously,  it  is  more 
difficult  of  cure  ;  but  it  is  almost  impossi- 
ble to  decide  that  the  affection  is  really 
spontaneous,  and  not  traumatic.  Cer- 
tainly the  testicle  ought  not  to  be  sacrificed, 
as  would  seem  to  have  been  done,3  on  the 
supposition  that  the  affection  was  spon- 
taneous. 

The  position  of  the  testicle,  under  or- 
dinary circumstances,  is  the  same  as  in 
hydrocele  ;  though  I  have  observed  that 
it  varies  more  than  it  does  in  hydrocele. 
The  gland  is,  therefore,  commonly  avoid- 
ed by  making  the  incision  into  the  fore- 
part of  the  swelling.  In  two  cases  men- 
tioned by  Mr.  Curling  there  was  inver- 
sion, the  testicle  being  situated  in  front ; 
and  it  was  cut  into  in  each.  This  led  to 
its  removal  in  one  case.  It  is  well,  there- 
fore, before  using  the  knife  or  trocar, 
to  endeavor  to  ascertain  the  position 
of  the  gland,  by  tracing  the  vas  deferens 
and  cord  downwards,  and  making  out 
whether  they  run  to  the  anterior  or  to 
the  hinder  surface  of  the  swelling ;  also 
by  information  derived  from  the  sensa- 
tions of  the  patient  when  pressure  is  made 
upon  various  parts.  Obviously  it  must 
often  be  impossible  to  assure  oneself  upon 
the  point. 

Encysted  hematocele. — Pathological  col- 
lections present  examples  of  cysts,  both 

1  Mr.  Curling  (On  the  Diseases  of  the  Tes- 
tis, p.  197)  was  summoned  "to  a  gentleman 
aged  seventy-nine,  on  account  of  an  attack  of 
retention  of  urine  from  enlargement  of  the 
prostate  gland.  He  had  also  on  the  left  side 
a  chronic  vaginal  hematocele,  which  had  at- 
tained so  large  a  size  as  to  interfere  with  the 
introduction  of  the  catheter.  The  tumor 
reached  half-way  down  the  thighs,  and  the 
penis  was  so  completely  buried  in  it  that  I 
was  unable  to  reach  the  glans  at  the  navel- 
like orifice  in  the  integuments  to  pass  the 
catheter.  I  had  no  alternative,  therefore, 
but  to  lay  open  the  hematocele,  from  which 
three  pints  of  dark  grumous  blood  were  dis- 
charged. The  thickening  of  the  sac  prevented 
its  collapsing  after  the  incision.  The  patient 
died  a  week  afterwards." 

Sir  B.  Brodie  does  not  recommend  the  nega- 
tive treatment  when  the  hematocele  is  of 
large  size.  Some  artificial  means  should  be 
resorted  to  for  getting  rid  of  it ;  first,  because 
of  its  inconvenient  bulk ;  and,  secondly,  be- 
cause the  pressure  upon  the  testicle  will  dis- 
organize, and  in  fact  destroy,  that  organ. 
He  found  it  to  have  been  so  in  two  cases  dis- 
sected by  him.  Med.  Gazette,  vol.  xiii.,  p. 
380. 

*  Cooper's  Surgical  Dictionary,  8th  ed.,  by 
Lane,  art.  "Hematocele." 

*  Lancet,  1860,  vol.  i.,  p.  191. 
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in  contact  with  the  testicle  and  in  the 
spermatic  cord,  which  contain  blood ; 
and  cases  of  the  kind  are,  now  and  then, 
met  with  in  practice.  They  are  not  easy 
of  diagnosis,  the  feature  by  which  a  cyst 
is  most  surely  recognized — the  transpa- 
rency— being  absent ;  and  they  are  con- 
sequently liable  to  be  mistaken  for  solid 
tumors,  or  for  herniae.  [Fig.  503  repre- 
sents an  old  hematocele  which  was  re- 
Fig.  503. 


Hematocele  of  long  standing  (Curling). 

moved  under  the  impression  that  it  was 
a  solid  growth  of  the  testis — the  sac  and 
testis  are  laid  open.]  The  defined  round 
or  oblong  shape,  the  fluctuation,  the  con- 
nection with  the  cord,  and  the  capability 
of  being  moved  by  traction  made  upon  it, 
as  in  the  case  related  at  page  909,  and 
the  history,  may  assist  in  leading  to  a 
correct  opinion.  [These  cases  should  be 
treated  in  the  same  manner  as  ordinary 
hematoceles.]  Mr.  Curling  mentions  a 
case  in  which  twenty-four  ounces  of  dark 
grumous  blood  were  drawn  by  a  trocar 
from  an  encysted  hematocele.1 

[Hematocele  of  the  cord  may  exist  in 
the  diffused  form,  and  is  due  to  the  rup- 
ture of  a  spermatic  vein,  usually  occur- 

1  In  the  Sydenham  Society's  Year-Book  of 
Surgery,  1861,  p.  312,  is  quoted  a  case  of 
hematocele  of  the  tunica  vaginalis,  which 
ascended  through  the  inguinal  canal  into  the 
cavity  of  the  abdomen.  The  treatment  con- 
sisted in  repeated  tappings  and  injections  of 
iodine. 


ring  as  a  result  of  violence  or  during  mus- 
cular exertion  with  straining  ;  in  one  case 
the  tumor  appeared  immediately  after 
sexual  intercourse.] 


Fibrous  and  Cartilaginous  Bodies 
in  the  Cavity  of  the  Tunica  Va- 
ginalis. 

At  the  upper  end  of  the  testicle,  or 
about  the  line  of  junction  of  the  testicle 
with  the  epididymis,  may  usually  be  seen 
a  small  soft  fibrous  body  projecting  into 
the  cavity  of  the  tunica  vaginalis  and  cov- 
ered by  the  serous  coat  of  the  cavity.  It 
may  be  a  mere  granule,  or  it  may  be  a 
polypose,  membranous  substance  of  con- 
siderable size.  So  far  as  I  have  seen,  it 
is  relatively  as  large  in  young  subjects  as 
in  older  persons  ;  that  is,  it  does  not  seem 
disposed  to  grow  disproportionately  to 
the  rest  of  the  organ,  and  it  is  doubtful 
whether  it  even  keeps  pace  with  it.  It  is 
probably  connected  with  the  mode  of  de- 
velopment of  the  testicle,  consisting,  per- 
haps, of  some  of  the  more  or  less  atro- 
phied tubes  of  the  Wolffian  body,  which 
have  not  become  united  with  the  gland, 
or  a  remnant  of  the  thread  or  duct  which 
descended  from  the  testicle  in  the  fetus  ; 
and  it  would  not  deserve  a  notice  in  this 
place  were  it  not  sometimes  mistaken  for 
a  tubercle  or  other  morbid  product.  More- 
over, as  has  been  before  mentioned,  small 
c}-sts  are  occasionally  found  in  it ;  and 
these,  hanging  pendulous  into  the  cavity, 
may  be  a  source  of  irritation  to  the  tunic. 
There  are  also  sometimes  developed,  at 
or  near  the  same  spot,  small  solid  excres- 
cences, at  first  warty,  afterwards  leaf- 
like and  pendulous,  which,  like  the  cysts 
just  mentioned,  may  be  a  source  of  irri- 
tation, and  may  lead  to  the  formation  of 
hydrocele. 

Small  loose  bodies  are  also  occasionally 
found  in  the  cavity.  There  are  commonly 
spherical,  or  nearly  so,  and  are  composed 
of  laminae  of  toughish  fibrous,  or  fibro- 
cartilaginous, structure,  with  earthy  mat- 
ter at  the  middle.  Their  origin  is  in- 
volved in  some  obscurity  in  common  with 
that  of  other  bodies  of  the  like  kind,  such 
as  loose  cartilages  in  joints  and  bursa?, 
phleboliths,  etc.  Probably  they  originate 
sometimes  in  the  small  fibrous  processes 
just  mentioned,  or  in  cysts  developed  in 
them.  These,  increasing  in  size,- becoming 
pedunculated,  and  then  detached  by  giving 
way  of  the  pedicle,  and  solidifying,  might 
give  rise  to  the  bodies  in  question.  This 
view  derives  confirmation  from  a  case  ex- 
amined by  Duplay :'    one    cartilaginous 

1  Archives  generales  de  Medecine,  1855,  vol. 
ii  ,  p.  133.  In  the  Museum  at  Fort  Pitt, 
Chatham,  is  "  a  small  pedunculated  body  of 
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body  was  loose  in  the  cavity,  and  another 
was  attached  by  a  filiform  pedicle  to  the 
head  of  the  epididymis.  They  are  some- 
times found  in  hydroceles. 

In  a  patient  who  used  to  suffer  excessive 
pain  as  soon  as  the  operation  of  drawing  off 
the  water  was  over,  lying  down  on  the  floor 
and  groaning  with  agony  for  a  quarter  of  an 
hour,  Sir  B.  Brodie  found  a  loose  cartilage 
after  death  in  the  cavity  of  the  tunica  vagi- 
nalis. 

They  may  be  recognized  during  life, 
and  removed  by  an  incision  if  the}-  are  a 
source  of  annoyance.  Often  they  do  not 
attract  attention,  and  are  discovered  acci- 
dentally. 

Lately,  in  examining  the  hydrocele  of  a 
man  aged  about  fifty,  which  had  recently 
been  tapped,  and  which  was  rather  flaccid 
from  the  fluid  not  having  fully  re-accumulated, 
I  felt  a  firm  smooth  body  slipping  about  in 
the  cavity.  I  accordingly  made  a  small  in- 
cision, and  extracted  a  disk  as  large  as  a 
bean,  polished  on  the  exterior,  and  composed 
of  compact  fibrous  layers  encircling  an  earthy 
nucleus.  Hematocele  ensued  with  intense 
pain,  rendering  it  necessary  to  lay  open  the 
cavity  fully.  This  hydrocele  was  of  six 
months'  duration,  and  had  been  twice  tapped 
without  there  being  any  unusual  pain  or  other 
symptom  indicating  the  presence  of  a  foreign 
body. 

Other  alterations  in  the  tunica  vagi- 
nalis, such  as  thickening  and  calcification, 
do  not  often  occur,  except  in  conjunction 
with  hydrocele  or  hematocele. 


Inflammation  of  tiie  Testicle. 

Under  this  head  I  propose  to  consider 
three  affections  :  first,  acute  inflammation ; 
secondly,  chronic  inflammation,  including 
syphilitic  disease;  and  thirdly,  scrofulous 
inflammation.  These  are  sufficiently  dis- 
tinct in  their  pathology,  symptoms,  and 
treatment  to  be  discussed  separately. 

Acute  inflammation  is,  comparatively, 
rare  in  the  body  of  the  testicle,  but  is 
very  frequent  in  the  epididymis.  This  is 
probably  in  some  measure  owing  to  the 
difference  in  the  physical  conditions  of 
the  two  parts  :  the  one  being  enclosed  in 
a  dense  unyielding  tunic  which  does  not 
permit  the  phenomena  of  inflammation 

an  ossific  nature  attached  to  the  vaginal 
tunic  covering  the  globus  minor."  In  pi. 
xiii.,  fig.  2,  of  Sir  A.  Cooper's  work,  a  carti- 
laginous body  is  represented  hanging  from 
the  caput  epididymis  by  its  pedicle.  Sir  A. 
Cooper  has  also  seen  one  of  these  little  bodies 
pendulous  from  the  internal  surface  of  a  cyst 
between  the  tunica  vaginalis  and  the  tunica 
albuginea.  He  never  detected  them  in  the 
living  body. 


readily  to  take  place  ;  whereas  the  struc- 
ture of  the  other  is  less  compact  and  less 
supported  by  membranous  investment. 
When  the  inflammation  attacks  the  body 
of  the  testicle,  the  affection  is  called  "  or- 
chitis ;"  when  it  attacks  the  epididymis, 
it  is  called  "epididymitis,"  though  the 
old  term  "hernia  humoralis"  is  still  often 
applied  to  it. 

[It  is  important  to  recognize  clearly  the 
differential  points  between  orchitis  and 
epididymitis,  although  the  two  affections 
are  not  always  distinguishable.  In  orchi- 
tis the  swelling  takes  the  general  shape  of 
the  gland  ;  in  epididymitis  it  is  elongated 
and  lies  on  the  posterior  aspect  of  the 
testicle  ;  in  orchitis  the  pain  is  duller  ; 
the  sense  of  weight  is  greater  ;  the  pain 
running  up  the  line  of  the  cord  almost  al- 
ways found  in  epididymitis  is  absent  in 
orchitis  ;  acute  hydrocele  is  common  in 
epididymitis,  rare  in  orchitis.  See  p. 
916  (foot-note).  The  causes  are  different, 
orchitis  resulting  from  constitutional  con- 
ditions, such  as  rheumatism  or  gout, 
small  pox,  or  syphilis,  while  epididymitis 
almost  invariably  follows  a  urethritis.] 

Acute  orchitis  may  be  caused  by  a  blow 
or  a  wound,  but  is  most  frequently  seen 
during  the  occurrence,  or  rather  during 
the  subsidence,  of  mumps.  It  occurs  in 
about  one  in  forty  or  fifty  of  the  sufferers 
from  that  malady  ;  most  often  in  those 
who  are  about  the  age  of  puberty.  It  be- 
gins usually  on  the  fifth  or  sixth  dajr  of 
the  affection,  commonly  in  one  testicle, 
sometimes  in  both.  The  glandular  part 
of  the  testicle  is  more  often  involved  than 
the  epididymis ;  but  the  inflammation 
may  commence  in  either  part,  and  extend 
to  the  other.  It  reaches  its  height  in 
four  or  six  days,  and  then  gradually  sub- 
sides. It  very  rarely  proceeds  to  suppu- 
ration, or  any  other  structural  change,  or 
leaves  any  impairment  of  the  organ.  [It 
usually  leaves  the  organ  predisposed  to 
subsequent  attacks.]  Now  and  then, 
however,  it  is  followed  by  atrophy.  Nei- 
ther Sir  A.  Cooper  nor  Mr.  Curling  have 
met  with  this  in  their  practice.  Dr.  Ham- 
ilton saw  it  in  two  cases ;  M.  Eilliet  in 
one.1 

1  Dr.  Hamilton,  in  Trans,  of  Royal  Society 
of  Edinburgh,  gives  an  account  of  epidemics 
of  mumps  in  Lyn,  which  appear  to  have  been 
very  severe,  in  1758  and  1761.  The  testicles 
were  acutely  affected  in  several  cases,  and  the 
brain  in  some.  M.  Rilliet  observed  an  epi- 
demic in  Geneva  in  1848  and  1849. 

M.  Beraud  (Archives  generales  de  Mede- 
cine,  5e  serie,  vol.  xiii.,  pp.  274  and  557)  de- 
scribes under  the  term  "  variolous  orchitis," 
an  inflammation  of  the  testicle  often  occurring 
during  variola.  It  affects  occasionally  the 
gland  itself,  but  more  frequently  the  tunica 
vaginalis  and  the  epididymis  ;  is  attended 
with  plastic  deposit  in  the  latter,  and  with 
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I  was  lately  consulted  by  a  gentleman  who 
attributed  the  wasting  of  one  testicle  to  an 
attack  of  inflammation,  during  mumps,  when 
he  was  a  boy.  The  organ  was  almost  gone, 
the  vas  deferens  terminating  only  in  a  small 
lump,  which  was  tender. 

Although  both  testicles  are  sometimes 
inflamed  in  mumps,  I  am  not  aware  of 
any  instance  in  which  atrophy  has  fol- 
lowed in  both.  The  possibility,  however, 
of  this  sequence  in  both  organs,  and  its 
occasional  occurrence  in  one,  should  in- 
duce us  not  to  neglect  the  ordinary  means 
of  mitigating  the  inflammation  when  it 
supervenes,  such  as  rest,  cooling  lotions, 
and  saline  aperients.  It  is  not  necessary, 
or  wise,  to  resort  to  more  active  measures, 
unless  the  inflammation  be  very  severe. 
Orchitis  is  also  an  occasional  attendant 
on  rheumatism. 

I  do  not  remember  to  have  seen  a  case 
of  simple  acute  orchitis— that  is,  an  acute 
inflammation  of  the  substance  of  the 
gland — unless  it  were  caused  by  a  blow, 
or  associated  with  mumps  or  some  urethral 
irritation.  Nor  do  I  meet  with  a  clear 
description  of  it  in  surgical  writings. 
Still  it  is  most  probable  that  it  does  some- 
times happen.  [I  have  seen  one  case  in 
a  gentleman  of  seventy-three  years  of  age, 
following  an  attack  of  gout  in  the  great  toe 
and  unassociated  with  urethral  irritation. 
It  subsided  under  anodyne  lotions  and  the 
internal  administration  of  iodide  of  potas- 
sium and  colchicum.] 

In  the  Museum  of  the  St.  George's  Hospital 
is  an  example  of  "purulent  deposits  in  the 
testicle  in  combination  with  synovitis  ;"  but 
this  was  in  a  case  of  pyaemia.  Mr.  Ludlow 
has  recorded  a  case,  under  the  care  of  Mr. 
Stanley,  in  which  acute  inflammation  of  the 
body  of  the  testicle  in  a  feeble  person  (a 
sufferer  from  stricture),  went  on  to  suppura- 
tion and  gangrene  of  a  portion  of  the  glandu- 
lar substance.1 

In  infants. — Mr.  Curling  mentions  some 
cases  of  inflammation  attacking  the  testis 

the  effusion  of  serum  and  fibrinous  matter 
into  the  cavity  of  the  tunica  vaginalis. 

"Epidemic  catarrhal  orchitis."  In  a  re- 
cent epidemic  of  catarrhal  fever  described  by 
M.  Desbarreaux-Bernard,  of  Toulouse,  to 
which  the  prevalence  of  mumps  imparted  a 
special  character,  the  inflammation  of  the 
testis  appeared  at  once  in  several  patients 
without  any  preliminary  affection  of  the  pa- 
rotid whatever. — Med.  Times  and  Gaz.,  vol. 
xix.,  p.  512. 

1  See  cases  of  partial  gangrene  of  the  testis, 
Med.  Times  and  Gazette,  vol.  x.,  p.  338  ;  vol. 
xiii.,  pp.  568  and  631. 

Mr.  Paget  has  "a  specimen  in  which  ex- 
tensive deposits  of  lymph  and  pus  are  seen 
in  the  testicle  of  a  man  in  whose  urethra  a 
portion  of  calculus  was  impacted  after  li- 
thotrity." 


of  young  infants.  The  symptoms  were 
acute,  and  the  swelling  was  considerable  ; 
but  the  disease  soon  subsided,  and  was 
always  con  lined  to  one  testis.  I  have 
seen  similar  cases.  The  testis  was  very 
hard,  and  I  judged  that  the  inflamma- 
tion was  seated  in  the  body  of  the  gland. 
I  could  not  discover  any  especial  cause  for 
the  affection. 

Epididymitis. — The  exciting  causes  of 
epididymitis  are  injuries  to  the  organ 
from  pressure,  blows,  etc.,  and  some  irri- 
tation in  the  urethra,  more  particularly 
in  the  part  of  the  urethra  contiguous  to 
the  orifices  of  the  seminal  ducts.  Thus 
the  affection  sometimes  follows  lithotomy  ; 
the  impaction  in,  or  the  passage  of  calculi 
through,  the  urethi-a ;  stricture  of  the 
urethra,  or  the  introduction  of  instru- 
ments for  the  relief  of  stricture  or  for 
other  causes  ;  and,  above  all,  the  inflam- 
mation of  the  urethra  attendant  upon 
gonorrhoea.  It  may  also  occur  spontane- 
ously in  persons  of  rheumatic  or  gouty 
diathesis,  and  in  other  persons. 

[The  left  testicle  is  usually  affected 
nearly  twice  as  often  as  the  right.  This 
is  commonly  attributed  to  the  fact  that  as 
a  rule  it  hangs  lower,  and  thus  receives 
less  support  from  the  scrotum.  It  is  more 
probably,  however,  the  result  of  the  posi- 
tion of  the  left  spermatic  vein  behind  the 
sigmoid  flexure,  where  it  is  especially 
subject  to  obstruction  by  pressure,  and 
also  of  its  indirect  communication  with 
the  vena  cava  through  the  renal  vein, 
which  it  enters  at  a  right  angle,  the  right 
spermatic  vein  emptying  into  the  cava  at 
an  acute  angle.  The  left  spermatic  vein 
is  also  unprovided  with  a  valve  at  the 
point  of  entrance  into  the  renal  vein. 
These  causes,  which  are  believed  to  cause 
the  frequency  of  varicocele  in  the  left  side, 
are  also  sufficient  to  produce  local  conges- 
tion, a  powerful  predisposing  cause  of 
inflammatory  attacks.] 

In  the  acute  stage  of  gonorrhoea  pains 
are  often  felt  in  the  testicle,  accompanied 
by  soreness  ;  but  these  seldom  are  the  im- 
mediate precursors  of  anything  further. 
They  subside  as  the  severity  of  the  ure- 
thral affection  abates  ;  and  the  inflamma- 
tion of  the  testicle  does  not  commonly 
supervene  till  a  later  stage,  when,  per- 
haps, discharge  is  the  only  remaining 
symptom  of  the  gonorrhoea.  [It  com- 
monly occurs  from  the  sixth  to  the  tenth 
week.]  It  may  be  induced,  then,  by 
slight  causes,  such  as  much  exercise, 
especially  on  horseback,  or  by  tight  trou- 
sers. So  long  as  the  discharge  lingers,  so 
long  is  the  patient  liable  to  swelled  testi- 
cle ;  and  those  measures  are  most  preven- 
tive of  the  latter  affection  which  most 
quickly  put  an  end  to  the  former.  The 
sudden  suppression  of  urethral  discharge 
may,  now  and  then,  by  a  sort  of  metas- 
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tasis,  induce  inflammation  of  the  testicle  ; 
but  this  is  so  rare  an  event  that  the  ap- 
prehension of  it  need  not  influence  our 
treatment  of  gonorrhoea.  It  has  been 
supposed  to  be  more  common  than  it 
really  is,  because  the  onset  of  the  inflam- 
mation in  the  testicle  is  generally,  though 
by  no  means  always,  attended  with  a 
diminution  of  the  discharge  from  the  ure- 
thra ;  and  cause  and  effect  have  been 
often  confounded.  That  the  affection  of 
the  testicle  is  rather  the  cause  than  the 
effect  of  the  subsidence  of  the  urethral  in- 
flammation is  proved  by  the  fact  that  it 
is  very  commonly  excited  by  some  injury  ; 
and,  moreover,  when  it  subsides,  the  ure- 
thral affection  usually  reappears.  There 
is  no  evidence,  in  the  greater  number  of 
cases,  that  the  inflammation  travels  along 
the  vas  deferens  from  the  urethra  to  the 
testicle.  I  do  not  know  that  we  can  offer 
any  other  explanation  of  its  occurrence 
than  is  conveyed  b}'  the  term  "sympa- 
thetic." 

[The  facts  that  the  usual  premonitory 
symptoms  indicate  involvement  of  the  vas 
deferens  ;  that  the  disease  develops  so 
late  in  the  course  of  attacks  of  urethritis, 
and  that  actual  inflammatory  changes 
have  been  observed  in  so  many  instances 
through  the  entire  canal  between  the  ure- 
thra and  the  testicle,  seem  to  me  sufficient 
to  demonstrate  that  there  is  no  mystery 
about  the  occurrence  of  the  epididymitis, 
but  that  it  is  due  to  the  commonest  mode 
of  extension  of  inflammation — i.  e.,  by 
continuity  of  tissue.  Berg  found  unmis- 
takable evidence  of  inflammatory  changes 
in  182  cases  out  of  34(5 — more  than  fifty 
per  cent.  It  is  not  to  be  expected  that  in 
every  case  the  effects  on  the  vas  deferens 
would  be  apparent.] 

The  course  and  symptoms  of  the  inflam- 
mation are  much  the  same  whether  it  ac- 
company gonorrhoea  or  other  irritation  of 
the  urethra,  or  be  excited  by  some  other 
cause.  The  epididymis  is  the  part  first 
and  chiefly  affected.  Attention  is  at- 
tracted to  the  malady  by  pain  which, 
after  a  time,  is  felt  not  only  in  the  scro- 
tum but  in  the  groin,  the  iliac  region, 
and  in  the  loins. 

[The  earliest  symptom  is  often  a  pain 
in  the  groin,  which  I  have  seen  trans- 
mitted to  the  buttocks  and  perineum,  and 
down  the  anterior  surface  of  the  thigh 
along  the  course  of  the  crural  nerve,  and 
which  is  sometimes  so  severe  that  the 
commencing  enlargement  of  the  testicle 
is  not  noticed  by  the  patient  until  his  at- 
tention is  directed  to  it.  The  reflex  neu- 
ralgia of  epididymitis  may  extend  to  the 
whole  of  the  lumbar  region  on  both  sides 
of  the  body,  ma}r  involve  the  sciatic  as 
well  as  the  crural  nerves,  and  sometimes 
even  the  intercostals.] 

The  testicle  is  tender  ;  one  end,  usually 


the  lower,  of  the  epididymis  is  enlarged 
and  very  tender ;  and  the  vas  deferens 
may  also  be  thickened  and  tender.  The 
whole  of  the  epididymis  soon  becomes 
involved,  serum  and  lymph  being  infil- 
trated in  the  cellular  tissue  between  the 
convolutions  of  its  tubes,  so  as  to  form 
an  elongated  mass  at  the  back  of  the  tes- 
ticle ;  and  the  swelling  is  much  increased 
by  the  effusion  of  fluid  mixed  with  lymph 
into  the  cavity  of  the  tunica  vaginalis1 
and  into  the  loose  tissue  of  the  scrotum. 
The  skin  also  is  inflamed.  The  pain  is 
often  very  severe— especially  in  the  early 
stages  —  dull,  heavy,  sickening.  The 
bowels  are  generally  constipated,  and  the 
patient  is  feverish  and  sick.  The  consti- 
pation and  sickness  have,  in  some  cases, 
been  so  obstinate  as  to  cause  apprehension 
of  hernia.  The  inflammation  rarely  pro- 
ceeds to  disorganization  of  the  tissue,  or 
even  to  suppuration.  It  generally  sub- 
sides in  a  few  days,  leaving  fluid  and 
lymph  in  the  tunica  vaginalis  and  the 
epididymis  enlarged  and  hardened.  These 
remnants  gradually  disappear,  and  the 
organ  resumes  its  natural  size  ;  and  its 
function  is  in  great  measure  restored, 
though  this,  for  obvious  reasons,  is  not 
easily  ascertained  with  certainty.  Such 
at  least  is  the  usual  course,  even  when 
not  modified  by  treatment.  I  have  seen 
many  cases  which  have  been  left  without 
treatment,  or  even  rest  ;  but  I  do  not 
remember  anjr,  where  the  inflammation 
was  of  a  simple  kind  and  in  a  healthy 
subject,  which  did  not  terminate  in  reso- 
lution, or  any  in  which  atrophy  of  the 
organ  was  clearly  traceable  to  this  cause. 
Sometimes  when  the  inflammation  has 
continued  for  a  long  time,  the  tubes  be- 
come thickened  and  dilated,  just  as  we 
find  in  the  case  of  the  ducts  of  the  kidney 
and  other  organs  when  they  have  been 
the  subject  of  chronic  inflammation. 
[Terrillon  found  after  experimenting  upon 
dogs,  that  the  swelling  of  the  epididymis 
does  not  correspond  with  its  external  ap- 
pearance. It  seldom  enlarges  to  double 
its  size,  and  what  is  felt  is  usually  the 
induration  of  the  neighboring  tissues.] 
These  changes  are  dependent  partly  upon 

1  The  extension  of  inflammation  from  the 
epididymis  to  the  tunica  vaginalis,  and  vice 
versd,  takes  place  more  readily  than  from  the 
testicle,  because  the  areolar  tissue  of  the  epi- 
didymis, which  tissue  is  usually  attacked  by 
the  inflammation,  is  in  close  contact  with  the 
tunica  vaginalis — indeed  is  continuous  with 
the  attached  strata  of  that  tunic  ;  whereas 
the  areolar  tissue  of  the  testis  is  inclosed  by 
the  thick  fibrous  tunica  alhuginea,  which. 
separates  it  from  the  tunica  vaginalis,  and 
acts  as  a  barrier  against  the  passage  of  in- 
flammation to  and  fro.  The  fluid  in  the 
cavity  of  the  tunica  vaginalis  sometimes 
amounts  to  several  ounces  in  these  cases. 
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the  direct  effects  of  the  inflammation,  and 
partly  upon  distension  from  the  secretion 
not  finding  a  ready  passage.  They  are 
not  necessarily  persistent  ;  "for,  if  the  in- 
flammation subsides,  the  tubes  may  grad- 
ually resume  nearly,  or  entirely,  their 
natural  calibre.  Occasionally  the  dila- 
tation of  the  tubes  is  caused  by  seminal 
engors;ement,  consequent  on  obstruction 
or  obliteration  of  some  of  them,  as  de- 
scribed by  M.  Gosselin.1 

I  have  said  that  the  epididymis  is  the 
part  first  and  chiefly  affected  ;  but  if  the 
inflammation  be  very  severe  or  long  con- 
tinued, it  is  liable  to  extend  to  the"  body 
of  the  testicle.  At  least  such  is  the 
opinion  of  several  pathologists  ;2  and  it 
is  probable  that  it  does  so.  It  is  certain, 
however,  that  it  rarely  proceeds  to  any 
great  extent  there,  or  causes  much  alter- 
ation in  the  tissue. 

Treatment. — -It  is  not  usually  necessary 
to  adopt  any  severe  plan  of  treatment. 
Now  and  then  the  disease  may  be  ar- 
rested in  its  initiatory  stage  (that  is,  when 
the  inflammation  is  commencing  in  one 
part  of  the  epididymis)  by  well-adjusted 
pressure  with  plaster  and  bandage,  or  by 
antimony  freely  given,  or  by  pressure  and 
antimony  combined.  [I  do  not  believe 
this  is  ever  possible.]  But  the  pressure 
often  cannot  be  borne  ;  and  antimony,  in 
large  doses,  though  it  sometimes  causes  a 
marked  alleviation  of  the  symptoms,  not 
unfrequently  tells  more  upon  the  patient 
than  upon  the  malady. 


1  Archives  generates  de  Medeoine,  4e  serie, 
vol.  xiv.,  p.  405,  vol.  xv.,  p.  40.  This  author 
made  several  dissections  where  the  tubes  of 
the  epididymis  or  the  vas  deferens  were  im- 
permeable and  transformed  into  fibrous  or 
other  structure  ;  and  it  is  worthy  of  remark 
that  in  none  of  them  was  there  any  atrophy 
of  the  substance  of  the  testis.  In  some  the 
tubes  below  the  obstruction  were  dilated  ;  in 
some,  they  retained  their  natural  size.  The 
vesiculee  seminales  were  of  natural  size  in  all 
the  instances  in  which  they  were  examined. 
The  cause  which  led  to  the  obstruction, 
whether  it  were  inflammation  or  not,  was  un- 
certain in  each  of  the  cases  ;  but  we  learn 
from  these  observations  that  the  absence  of 
atrophy  after  an  innammatoiy  attack  is  not 
certain  evidence  that  the  function  of  the 
organ  is  capable  of  being  performed  ;  which 
is  in  accordance  with  the  observations  and 
experiments  at  p.  893.  Mr.  Curling  says  that 
in  only  two  cases  where  the  epididymis  had 
suffered  from  inflammation  had  he  remarked 
a  decidedly  atrophied  condition  of  the  organ. 
He  speaks  of  suppuration  occasionally  taking 
place. 

2  Velpeau,  in  Diet,  de  Med.  ;  Demme,  in 
Virchow's  Archiv,  vol.  xxii.,  p.  177  ;  a  writer 
in  Brit,  and  For.  Med.  Rev.,  vol.  xvii.,  p.  76. 

In  the  Edinb.  Med.  Journ.,  vol.  vi.,  p.  455, 
is  a  case  of  acute  suppuration  and  hernia 
testis  supervening  upon  gonorrhoaa. 


[Rest  in  bed,  leeches  to  the  cord,  the 
application  of  a  mixture  of  aconite,  lau- 
danum, and  lead-water,  and  the  exhibition 
of  an  ordinary  anodyne  and  febrifuge 
mixture,  bring  relief  in  a  few  days  to  the 
majority  of  cases.  When  the  cold  appli- 
cation is  unpleasant,  the  same  mixture 
may  be  used  hot,  or  a  poultice  may  be 
made  of  flaxseed  and  fine-cut  tobacco 
mixed  with  hot  water  and  laudanum.  As 
soon  as  the  acute  pain  subsides,  and  while 
the  patient  is  still  unable  to  walk  with 
comfort,  compression  should  be  applied  to 
the  testicle,  as  follows  :  the  scrotum  is 
shaved,  the  testicle  drawn  down  as  far  as 
possible,  and  a  strip  of  adhesive  plaster, 
half  an  inch  in  width,  placed  circularly 
above  it,  so  as  to  retain  it  in  that  posi- 
tion, where  it  forms  a  tense  pyriform 
tumor.  This  is  then  covered  in  tightly 
by  successive  strips  of  plaster,  placed  first 
horizontally,  each  overlapping  a  portion 
of  the  preceding  one,  and  finally  vertically, 
so  as  to  cover  in  the  lower  surface.     It  is 


Strapping  of  the  testicle  (Gross). 

then  placed  in  a  suspensory  bandage,  and 
in  a  vast  majority  of  cases  the  patient  is 
able  at  once  to  resume  his  usual  occupa- 
tions with  little  or  no  pain. 

This  dressing  should  be  replaced  every 
twent}'-four  or  forty-eight  hours,  as  it  will 
become  loose  as  the  swelling  beneath  it 
subsides.  An  ointment  of  belladonna  and 
iodoform  may  then  be  substituted,  and 
kept  in  contact  with  the  scrotum  beneath 
the  suspensory  bandage.  Blaschko  has 
used  Esmarch's  bandage  as  the  compress- 
ing agent,  and  reports  good  results  ;  but 
the  amount  of  force  exerted  by  its  means 
is  always  uncertain,  and  might  be  dan- 
gerous.] 

Leeches,  especially  if  they  be  placed 
upon  the  scrotum,  certainly  increase 
the  external  swelling  and  inflammation  ; 
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and  their  beneficial  effect  upon  the  testi- 
cle is  often  questionable.  If  they  be 
placed  above  the  scrotum,  in  the  course 
of  the  cord,  they  do  as  much  good  and 
are  productive  of  less  annoyance.  I  have 
never  tried  the  plan  of  opening  the 
veins  in  the  scrotum.  Rest  in  the  recum- 
bent position  ;  mercurial  and  saline  ape- 
rients ;  antimony,  given  so  as  to  produce 
and  maintain  nausea,  and  combined  with 
small  doses  of  mercury ;  with  a  spirit- 
lotion  applied  upon  a  soft  folded  rag, 
beneath  a  handkerchief  so  arranged  as  to 
support  the  part,  and  prevent  it  hanging 
between  the  thighs  and  to  keep  it  moist, 
seem  to  moderate  the  severity  of  the  mal- 
ady as  much  as  sharper  measures,  and  do 
little  or  no  harm  to  the  patient.  It  is 
very  rarely  advisable  to  give  opium,  and 
seldom  necessary  to  affeet  the  system  de- 
cidedly with  mercury.  Mr.  Watson1  has 
found  relief  afforded  by  the  plan,  proposed 
by  Vidal  de  Cassis,  of  puncturing  the  tes- 
ticle during  the  acute  stage.  The  relief 
was  greatest  when  tluid  was  evacuated  by 
the  puncture  from  the  tunica  vaginalis. 
[The  plan  proposed  by  Vidal  de"  Cassis 
was  to  puncture  the  tunica  albuginea. 
This  has  been  followed  in  a  number  of 
cases  by  hernia  of  the  tubuli  seminiferi, 
and  occasionally  by  destruction  of  the  or- 
gan. In  those  instances  in  which  thepain 
is  very  severe  and  resists  the  remedies 
already  mentioned,  a  careful  incision  or 
puncture  extending  only  into  the  distend- 
ed cavity  of  the  tunica  vaginalis,  and 
evacuating  the  contained  fluid,  will  give 
great  relief,  and  is  unattended  by  danger.] 
If  the  induration  and  enlargement  of  the 
epididymis  linger  more  than  usual,  they 
may  be  reduced  by  pressure  with  plaster 
and  bandage,  or  by  iodine  and  mercurial 
ointment  combined  and  rubbed  upon  the 
scrotum  so  as  to  produce  slight  irritation 
of  the  skin.  It  is  important  to  secure 
the  restoration  of  the  part  to  a  natural 
condition  as  soon  as  possible  ;  forasmuch 
as  the  observations  of  MM.  Gosselin2  and 
Godard  indicate  that  a  thickened  indu- 
rated state  of  the  upper  or  lower  end  of 
the  epididymis  often  prevents  the  passage 
of  the  secretion  of  the  testicle  to  the  vas 
deferens  [almost  invariably  the  lower, 
upon  which  the  pressure  of  the  fibrous 
exudation  is  the  more  effective,  as  the 
globus  minor  consists  of  a  single  tube, 
obliteration  of  which  at  any  one  point 
would  be  sufficient  to  prevent  the  exit  of 
spermatozoa  from  the  secreting  portion  of 
the  testicle]  ;  and  that  so  lomj  as  it  re- 
mains, though  there  may  be  all  the  signs  of 
virility,  with  desire  and  power  of  copula- 

1  Med.  Times  and  Gazette,  vol.  xxxii.,  520, 
and  vol.  xxxiv.,  390. 

"  Archives  generates  de  Medecine,  5e  serie, 
vol.  ii.,  p.  257. 


[Fig.  505. 


Vertical  section  of  the  testis  and  epididymis  (after 
Gray).] 

tion  and  emission,  there  is  likely  to  be 
no  impregnation,  in  consequence  of  the 
absence  of  spermatozoa  in  the  fluid 
emitted.1 


1  See  obs.  confirmatory  of  that  view  by  Mr. 
Curling,  Brit,  and  For.  Med.-Ch.  Rev.,  April, 
1864. 

M.  Liegeois  (Med.  Times  and  Gazette,  Sept. 
25,  1869,  p.  381)  has  examined  28  cases  of 
bilateral  epididymitis  at  various  periods  after 
the  attack,  and  found  spermatozoa  in  only 
seven  ;  of  these  the  affection  in  five  was  from 
accidental  causes,  i.  e.,  not  from  gonorrhoea. 
And  he  accordingly  makes  a  distinction  in 
this  respect  between  the  external  epididymitis 
and  the  Menorrhagia  or  internal  (that  is,  com- 
mencing in  the  interior  of  the  tube),  believ- 
ing that  the  latter  is  much  more  likely  to 
interfere  with  the  passage  of  the  semen. 
"  These  numbers  speak  for  themselves  ;  they 
will  suggest  to  every  one  the  importance  of 
the  antiphlogistic  treatment,  the  necessity  of 
calming  the  inflammatory  element,  on  the 
intensity  of  which  seems  to  depend  the  dan- 
ger of  definitely  obliterating  the  excretory 
duct  of  the  seminal  fluid."  All  the  other 
elements  may  be  present  without  the  sperma- 
tozoa, showing  that  they  are  furnished  by 
the  seminal  vesicles  or  prostate.  M.  Liegeois 
even  affirms  that  in  unilateral  epididymitis 
the  secretion  of  the  opposite  testicle  is  dimin- 
ished at  the  time  and  long  afterwards  (loc. 
cit.,  p.  513  and  541),  thus  indicating  a  dif- 
ference between  the  testicles  and  other  double 
organs  "which  naturally  support  themselves, 
and  redouble  their  energy  when  the  function 
of  one  of  the  two  is  impaired." 
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[Induration  of  the  epididymis  or  pres- 
sure upon  it  is  of  course  much  more  ef- 
fectual in  preventing  the  exit  of  sperma- 
tozoa than  an  equal  involvement  of  any 
other  portion  of  the  testicle,  as  the  vasa 
efferentia  have  here  united  into  one  tube, 
the  lumen  of  which  being  occluded  no 
other  possible  mode  of  escape  remains.] 

If  the  fluid  in  the  tunica  vaginalis  re- 
mains, after  the  induration  and  swelling 
of  the  epididymis  are  gone,  it  may  be 
treated  as  a  case  of  ordinary  hydrocele. 

Sometimes  the  affection  is  prolonged,  or 
recurrences  of  inflammation  are  induced, 
by  the  presence  of  a  stricture  or  other 
source  of  irritation  in  the  urethra  ;  and 
when  this  is  removed,  the  testicle  usually 
soon  regains  its  natural  state  under  ap- 
propriate management.  In  the  treatment 
of  obstinate  or  recurrent  epididymitis  it  is, 
therefore,  well  to  examine  the  condition 
of  the  urethra  by  passing  a  bougie.  Such 
cases  should  not  be  neglected,  because,  as 
just  pointed  out,  the  tubes  of  the  part  are 
liable  to  be  impaired  or  destroyed  by  the 
effusion  of  lymph  and  other  effects  of  pro- 
tracted inflammation. 

[There  is  a  form  of  epididymitis  which  is 
due  to  syphilis,  and  was  first  described  by 
Dron  some  twenty  years  ago.  .It  is  very 
rare,  comes  on  during  the  early  months, 
attacks  the  globus  major  instead  of  the 
globus  minor,  is  indolent  and  almost  pain- 
less, never  suppurates,  and  disappears 
rapidly  under  constitutional  treatment ; 
no  local  measures  are  required.  Basse- 
reau,  Kollet,  and  Lancereaux  have  all 
reported  cases.] 

Chronic  inflammation,  including  syphi- 
litic disease. — Chronic  inflammation  of  the 
testicle  is  seldom  a  relic  of  acute  inflam- 
mation. It  may  be  due  to  stricture  of  the 
urethra,  or  to  injury  ;  but  the  most  com- 
mon cause  is  syphilis  ;  and  the  following 
account  is  drawn  chiefly  from  the  obser- 
vation of  that  form  of  the  disease.  It 
usually  occurs  in  what  is  called  the  terti- 
ary stage  of  syphilis  ;  the  most  frequent 
concomitant  symptoms  being  inflamma- 
tion of  the  bones  and  ulceration  of  the 
skin  and  throat ;  or  it  may  occur  alone, 
without  any  other  secondary  or  tertiary 
symptoms ;  or  it  may  commence  after 
these  have  subsided.  It  is  most  frequent 
in  those  who  are  pale  and  feeble. 

The   inflammation  is   often    insidious, 
and  may  at  first  be  unattended  with  pain  j 
and  confined  to  a  part  of  the  organ.     The  j 
patient,   perhaps,   accidentally   discovers  ! 
that  one  or  both  of  his  testicles  are  en- 
larged and   hard,  or   that   some  part  of 
one  or  both  is  in  this  condition  ;  and  he 
may  not  be  aware  of  the  presence  of  any 
such  disease  till  it  has  made  considerable 
advance.     The  surgeon  should,  therefore, 
examine  the  organs  in  suspicious  cases  ; 
indeed,  in  all  cases  of  tertiary  syphilis  it 


is  well  to  do  so.     Occasionally  it  is  met 
with  as  a  congenital  affection  in  infants.1 

Pathology. —The  structure  chiefly  af- 
fected is  the  areolar  and  septal  tissue  of 
the  gland,  as  well  as  the  tunica  albugi- 
nea,  and  the  mediastinum  ;  and  less  fre- 
quently the  areolar  tissue  of  the  epididy- 
mis. These  tissues  become  indurated  by 
the  deposition  of  lymph  into  their  sub- 
stance, causing  enlargement,  hardness, 
and  heaviness  of  the  organ  ;  and  the  de- 
posit often  takes  place  irregularly,  affect- 
ing some  of  the  lobules  and  not  others,  or 
affecting  them  unequally. 

The  knotty  outline  of  the  testicle,  which, 
when  present,  is  very  characteristic  of 
this  disease,  depends  also  partly,  and  in 
some  instances  entirely,  upon  another 
cause  besides  the  unequal  manner  in 
which  the  lobes  are  affected,  and  that  is, 
upon  a  deposit  of  lymph,  or  plastic  ma- 
terial, in  nodules  or  tubercles,  in  or  upon 
the  tunica  albuginea,  or  in  the  areolar 
tissue  of  the  testis.  These  nodules  are 
sometimes  very  dense  ;  they  have  com- 
monly a  whitish  or  faint  yeliowish-white 
color,  and  are  sparingly  streaked  with 
bloodvessels,  which  exist  in  greater  num- 
bers at  their  circumference  ;  and  they  are 
described,-  by  those  who  have  examined 
them  microscopically,  to  consist  chiefly  of 
fine  nucleated  fibres,  and  to  show  a  ten- 
dency to  oily  degeneration  towards  the 
centre.2 

If  the  disease  subsides  in  an  early  stage, 
the  lymph  may  be  nearly  or  quite  ab- 
sorbed, leaving  the  tissue  little  impaired.  If 
the  lymph  be  more  abundant,  or  be  more 
organized,  it  is  likely  to  remain,  causing 
thickening  and  opacity  of  the  septa  and 
gradual  contraction  of  them  ;  and  this 
contraction,  as  in  cirrhosis  of  the  liver,  is 
attended  with  shrinking  and  wasting  of 
the  glandular  substance.  In  this  way, 
atrophy  of  the  testicle,  more  or  less  com- 
plete, may  be  brought  about.  The  dis- 
ease in  that  stage  is  well  illustrated  by 
specimens  (2351,  56'  57'  58)  in  Guy's  Hos- 
pital Museum,  which  are  described  as  ex- 
amples of  "  fibroid  degeneration  of  the 
testicle,"  and  are  attributed  to  syphilis. 
In  these  specimens  the  glandular  tissue 
is  seen  to  have  in  great  measure  disap- 
peared, being  replaced  by  opaque  white 
fibrous  tissue,  diffused  and  in  nodules, 
which  bears  all  the  appearance  of  having 
been  the  product  of  inflammation.  Both 
testicles  are  affected  in  a  nearly  equal  de- 
gree in  each  of  the  three  cases.  The  in- 
termediate or  remaining  glandular  parts 
appear  to  be  sound,  also  the  vas  deferens 
and  the  epididymis. 

1  Path.  Trans.,  vol.  xvi.,  p.  189. 

2  Virchow,  in  his  Archiv,  vol.  xv.,  p.  263; 
?„nd  Demme,  in  Virchow's  Archiv,  vol.  xxii., 
p.  181. 
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Sometimes,  however,  perhaps  usually 
wheu  the  disease  is  long  contiuued,  the 
inflammation  extends  to  the  tubules,  the 
walls  of  which  become  thickened  and 
blended  with  the  intervening  tissue,  ac- 
cording to  Yirchow,1  while  the  epithe- 
lium lining  them  undergoes  pigmental 
and  fatty  degeneration.2 

Xot  long  ago,  examining  a  patient  who 
died  from  other  causes,  I  found  both 
testes  of  about  the  natural  size,  hard  and 
knotty,  with  the  glandular  structure  al- 
most obliterated,  its  place  being  occupied 
by  a  mass  of  Arm  indurated  tissue  like 
old  organized  lymph,  except  at  one  point 
where  the  natural  structure  appeared 
quite  sound.  There  was  no  history  in 
this  case,  but  it  was  probably  one  of  syph- 
ilitic disease.  In  some  cases  the  gland- 
tissue  is  ;-o  entirely  supplanted  by  fibroid 
tissue,  and  the  symptoms  that  have  at- 
tended the  change  have  been  so  slight,  as 
to  suggest  that  it  was  a  result,  not  of  or- 
chitis, but  rather  of  a  degeneration.3 

[••The  body  of  the  testicle,  which  is 
commonly  alone  affected,  is  somewhat  in- 
creased in  size,  but  never  to  the  same  ex- 
tent as  in  encephaloid  disease  of  the  same 
organ  ;  and  it  rarely  exceeds  twice  its 
normal  diameter.  Ricord  was  in  the 
habit  of  saying  at  his  lectures,  '"When- 
ever you  meet  with  a  tumor  of  the  testis 
as  large  as  3*our  fist,  and  And  that  the 
swelling  is  not  in  a  great  measure  due  to 
effusion,  you  ueed  not  suspect  syphilis.'  " 
(Bumstead.)] 

M.  Vidal  (de  Cassis)4  lays  great  stress 
on  the  tendency  to  atrophy  of  the  syphi- 
litic testis.  He  gives,  however,  instances 
of  the  recovery  of  function  in  testicles 
which  had  been  severely  invaded  by  syph- 
ilitic inflammation. 

A  testicle  which  has  been  hard  and 
knott}'   from  chronic   inflammation   may 

1  Archiv,  vol.  xv.,  p.  264. 

*  "The  coni  vasculosi  become  thickened, 
hardened,  and  of  a  dark  brown  color."  "In 
general  there  are  marks  of  inflammation  upon 
the  tunics  of  the  testis,  such  as,  for  example, 
adhesion  ;  the  substance  of  the  gland  itself 
is  changed,  the  septa  are  much  more  apparent 
than  natural,  the  seminiferous  tubes  appear 
to  be  less  in  number,  are  undoubtedly  much 
reduced  in  their  size,  and  many  become  cords 
instead  of  tubes."  "The  absorption  may 
proceed  till  the  whole  of  the  glandular  struc- 
ture of  the  organ  is  removed,  leaving  the 
tunica  vaginalis  adherent  to  the  tunica  albu- 
ginea  and  the  septa  within  the  latter  ;  but 
the  whole  substance  which  remains  is  not 
larger-  than  the  extremity  of  the  finger,  and 
it  feels  a  firm  and  very  solid  body." — Sir  A. 
Cooper,  On  the  Testicle,  pp.  23,  24. 

3  Dr.  Wilks,  at  Path.  Society,  Lancet,  1859, 
vol.  i.,  p.  538. 

4  Mem.  de  la  Societe  de  Chirurgie  de  Paris, 
vol.  ii.,  p.  92. 


remain  in  that  state  for  years,  undergo- 
ing very  little  change  and  being  a  source 
of  little  or  no  inconvenience.  It  may 
even,  to  some  extent,  perform  its  func- 
tion. Under  such  circumstances  the  pa- 
tient is  not  usually  willing  to  submit  to 
treatment ;  and  if  it  be  clear  that  the  dis- 
ease is  not  progressing,  it  is  scarcely 
worth  while  to  interfere  ;  for  the  effused 
lymph,  which  is  the  cause  of  the  hard- 
ness, has  probably  acquired  such  consist- 
ency that  it  will  not  become  absorbed,  ex- 
except  under  the  influence  of  means 
which  may  injure  the  health  or  do  dam- 
age to  the  remaining  tissue  of  the  organ. 

The  disease  is  sometimes,  though  not 
very  often,  accompanied  by  effusion  of 
I  fluid  into  the  cavity  of  the  tunica  vaginalis. 
When  it  is  so,  we  cannot  judge  of  the  con- 
dition of  the  testicle  till  the  fluid  has  been 
evacuated. 

By  most  authors  this  disease — "syphi- 
litic sarcocele,"  as  it  is  sometimes  called 
— is  not  sufficiently  distinguished  from 
the  scrofulous  disease — scrofulous  or  ''tu- 
berculous sarcocele" — to  be  presently  de- 
scribed. Yet  there  are  very  considerable 
ami  important  differences  between  the 
two  in  their  causes,  their  nature,  and 
their  treatment,  as  well  as  in  the  tissues 
primarily  affected  by  them.  The  chronic 
inflammatory  disease  does  not  often  origi- 
nate spontaneously,  but  is  due  to  a  blow, 
to  a  source  of  irritation  in  the  urethra,  or 
to  syphilis ;  whereas  the  scrofulous  dis- 
ease is  not  usually  traceable  to  these 
causes,  but  is  dependent  upon  the  scrofu- 
lous diathesis.  The  morbid  product,  in 
the  one  instance,  is  situated  primarily 
and  commonly  in  the  connective  tissue, 
and  has  a  tendency  to  fibrous  develop- 
ment ;  in  the  other  it  exists  primarily  and 
chiefly  in  the  tubules,  though  tubercles 
are  sometimes  developed  in  the  connective 
tissue,  and  it  has  more  the  molecular  or 
cell  form,  with  tendency  to  oily,  or  case- 
ous, or  earthy,  or  more  frequently  puru- 
lent degeneration.  The  one  disease  may 
require  antiphlogistic  treatment,  and 
yields  more  readily  to  mercury  and  iodide 
of  potassium  than  to  any  other  means  ; 
the  other  is  rarely  benefited  by  depletion 
or  mercury,  but  requires  measures  direct- 
ed to  promote  the  general  health.  Both, 
however,  are  liable  to  suppuration,  and 
the  subsequent  protrusion  of  the  glandu- 
lar substance  in  the  form  of  "hernia  tes- 
tis i'1  and  this  has  probably  led  to  the 
two  diseases  being  confounded  together. 
[Suppuration,  fistula?,  and  fungous  out- 
growths, or  hernia  testis,  are  all  rare  in 
syphilitic  orchitis.  They  are  common  in 
inflammation  of  the  testicle  following  in- 
juries, and  in  tubercular  or  scrofulous  or- 
chitis.] 

Suppuration. — The  inflammation  some- 
times goes  on  to  suppuration,  the  pus 
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being  formed  in  the  substance  of  the  tes- 
tis, and  being,  consequently,  bound  in  by 
the  tunica  albuginea.  Supposing  it  to  be 
formed  only  at  one  or  two  points  and  in 
small  quantity,  it  may  remain  for  a  great 
length  of  time  in  the  testicle;  and  becom- 
ing surrounded  by  a  tbick  wall  of  lymph, 
it  may  dry  up  into  a  caseous  or  putty-like 
substance,  or  be  tbc  seat  of  calcareous 
infiltration,  and  so  be  ultimately  convert- 
ed into  an  earthy  mass.  Small  abscesses 
in  these  stages  of  decline  are  not  unfre- 
quently  met  with  in  the  testicle,  and 
occasionally  are  symmetrical  in  the  two 
testicles.  They  are  commonly  thought  to 
be  of  tuberculous  origin,  and  probably  are 
so  sometimes.  It  now  and  then  happens 
that  a  small  collection  of  pus  pent  up  in 
the  testicle  is  a  source  of  a  good  deal  of 
irritation,  and  gives  rise  to  frequently  re- 
curring attacks  of  inflammation.  In  the 
Museum  of  the  College  of  Surgeons  is  a 
testicle  with  a  small  abscess  iu  the  epi- 
didymis ;  it  was  extirpated  because  it  had 
for  many  years  been  the  seat  of  the  most 
severe  pain. 

When  once  matter  is  formed,  however, 
it  generally  increases,  as  in  the  case  of 
abscesses  in  other  parts,  and  distends  the 
tunica  albuginea  and  other  tissues  of  the 
testicle.  It  thus  induces  absorption,  to  a 
greater  or  less  extent,  of  the  glandular  tis- 
sue, and  gradually  makes  its  way  through 
the  tunica  albuginea,  most  commonly 
through  the  fore  part.  The  tunica  vaginalis 
becomes  adherent ;  so  do  the  superficial 
structures,  and  the  matter  is  in  course  of 
time  discharged  through  them.  The  aper- 
ture may  continue  for  a  time,  and  then 
close,  the  disease  abating  ;  or  a  succession 
of  abscesses  may  form,  burst,  and  heal. 

Hernia  testis.  —  Sometimes,  however, 
healing  does  not  take  place  so  favorably. 
The  aperture  in  the  skin  is  enlarged  by 
ulceration,  and  discloses  a  firm  coarsely 
granular  mass  connected  with  the  testicle. 
The  mass  might  be  supposed,  even  when 
removed  from  the  body,  to  be  formed  by 
granulations  sprouting  from  the  anterior 
surface  of  the  testicle  ;  a  section,  however, 
almost  always  shows  that  it  is  composed, 
as  first  pointed  out  by  Sir  W.  Lawrence,1 
of  the  indurated  and  altered  structure  of 
the  testicle,  pressed  through  the  ulcerated 
opening  in  the  tunica  vaginalis,  constrict- 
ed where  it  is  girt  by  the  tunic,  and  ex- 
panding and  granulating  beyond  it.  It  is 
seldom  large,  and  the  testicle  has  usually 
become  much  reduced  in  size  when  the 
protrusion  takes  place  ;  so  that  altogether 
the  protruding  mass  and  the  remnant  of 
testicle  often  do  not  more  than  equal  the 
natural  size  of  the  organ.  The  amount 
of   the    protrusion   varies  from   a   small 


nodule  to  the  whole  substance  of  the  tes- 
ticle. In  some  cases  the  entire  glandular 
part  of  the  testicle,  and  with  it  the  medi- 
astinum, is  projected  through  the  tunica 
albuginea,  and  stands  out  beyond  the  level 
of  the  skin  ;  and  even  then,  as  just  said, 
the  protruding  mass  is  not  very  large. 

The  integuments  around  the  hernial 
protrusion  are  usually  indurated,  and 
more  or  less  undermined.  Sometimes 
they  constrict  its  neck  like  a  collar. 
Sometimes  they  are  ulcerated  as  well  as 
indurated,  the  ulcers  spreading  with 
everted  edges  and  very  painful,  so  that 
the  disease  presents  many  of  'the  charac- 
ters of  cancer.  In  a  case  lately  under  my 
care  the  affection  was  thought  to  be  ma- 
lignant, and  had  much  that  appearance  ; 
but  under  mercurial  inunction  the  protrud- 
ing mass  shrank  and  the  ulcers  healed. 

In  this  disease,  whether  the  epididymis 
be  implicated  or  not,  the  vas  deferens  is 
not  usually  diseased.      In   all   the  cases 
that  I  have  examined,  though  some  were 
of  long  standing  and  far  advanced,  that 
tube  retained  nearly  or  quite  its  natural 
size,  and  so  far  as  I  could  judge,  its  natu- 
ral condition.     Nevertheless  M.  Liegeois 
finds  that  the  seminal  fluid  is  usually  de- 
prived of  spermatozoa  when  the  affection 
is  double  ;    but  they  may  re-appear,  and 
often  do  so  under  the  influence  of  iodine.1 
Diagnosis.  —  The   pain    attendant     on 
chronic    inflammation    of    the    testicles 
varies  with  the  rate  at  which  the  disease 
progresses.      When  this  is  slow,  there  is 
often  no  pain  at  all,  or  merely  an  uneasi- 
ness which  may  not  be  constant.     Indeed, 
as  before  said,  the  patient  may  be  first 
apprised  of  the  malady  by  finding  one  or 
both  testicles  larger  than  natural.     When 
the  testicle  swells  more  quickly,  the  pain 
is  often  severe,  dull,  heavy,  aching,  ex- 
tending to   the   loins.      Sometimes   it  is 
perceived  only  in  the  loins.    When  matter 
is  forming  there  is  usually  pain  ;   though 
this  also  depends  upon  whether  it  forms 
quickly  or  not.     The  enlargement  of  the 
testicle   from  chronic  inflammation  may 
be  distinguished  from  that  dependent  on 
other  causes  by  its  appearing  first  in  the 
body  of  the  testicle,  and  by  the  uneven, 
knotty  feel,  or  stony  hardness  of  the  gland. 
The  part  is  usually  tender,  and  more  or 
less  painful.      It  rarely  attains   to   any 
great  size.     The  distinction  between  tes- 
ticle and  epididymis  is  soon  lost ;  perhaps 
the  latter  becomes  involved  in  the   dis- 
ease ;    and  too  frequently,  both  testicles 
are  affected,  the  disease  probably  showing 
itself  at  corresponding  parts  of  the  two 
organs.        The    presence    or    history    of 
syphilitic  disease  in  other  parts    of  the 
body  will  further  assist  in  the  diagnosis. 


1  Edinb.  Med.  and  Surg.  Journal,  vol.  iv.,         '  Med.  Times  and  Gazette,  Nov.  6,  1869,  p. 
p.  257.  j  541. 
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If  there  be  hydrocele  superadded,  it 
may  be  impossible  to  recognize  the  con- 
dition of  the  testicle  till  the  fluid  has  been 
evacuated. 

Treatment. — The  greater  tendency  of 
chronic  Inflammation,  as  compared  with 
the  acute  form  of  the  disorder,  to  show 
itself  in  both  testicles,  and  to  impair  or 
destroy  the  glandular  tissue  of  the  organs, 
renders  its  treatment  very  important.  It 
is  aiso  a  more  complicated  and  difficult 
matter  than  the  treatment  of  acute  in- 
flammation of  the  testicle  ;  for  not  only  is 
chronic  Inflammation,  under  most  circum- 
stances, a  more  obstinate  and  less  amena- 
ble affection  than  the  acute,  but  in  this 
case  it  is,  in  addition,  often  associated 
with,  and  dependent  upon,  a  constitu- 
tional malady  which  requires  very  much 
patience  and  good  management  for  its 
control.  The  local  treatment  is  such  as 
is  suited  to  chronic  inflammation  of  other 
parts  :— rest,  and  support  by  means  of  a 
suspensory  bandage,  with  perhaps  the 
more  decided  pressure  of  an  elastic  ban- 
dage or  of  plaster.  Well-adjusted  pressure 
is  an  effective  means  of  reducing  the  size  of 
a  testicle  enlarged  by  inflammation.  It  is 
not  of  much  service — indeed,  it  usually 
cannot  be  borne— when  suppuration  has 
commenced.  Hydrocele,  in  addition  to 
the  enlargement,  facilitates  the  employ- 
ment of  pressure  ;  and  I  have  remarked, 
.that  the  fluid  does  not  so  easily  disappear 
under  its  influence  as  does  the  more  solid 
swelling  of  the  testicle.  The  pressure 
may  be  alternated  or  combined  with  the 
application  of  iodine  and  mercurial  oint- 
ment ;  or  the  latter  may  be  employed 
alone,  for  a  great  number  of  cases  of 
chronic  enlargement  of  the  testicle  will  be 
found  to  yield  to  its  influence.  Leeches 
are  sometimes  of  service.  The  best  plan 
is  to  apply  a  few,  three  or  four,  upon  the 
scrotum — the  objections  to  placing  them 
on  the  scrotum,  mentioned  when  speaking 
of  acute  inflammation,  not  holding  good 
in  the  case  of  chronic  inflammation  ;  and 
they  may  be  repeated  two  or  three  times 
a  week. 

Attention  to  the  general  health  forms  a 
most  important  item  in  the  treatment  of 
most  chronic  inflammatory  affections  ;  but 
the  directions  must  be  regulated  accord- 
ing to  circumstances  ;  and  I  simply  allude 
to  it  here  for  the  purpose  of  indicating 
that  it  must  not  be  forgotten. 

"When  suppuration  has  taken  place  the 
abscess  should  be  opened  early;  and  the 
opening  should  be  maintained  so  as  to  en- 
sure a  free  vent  for  the  matter.  If  a  sinus 
remains  long,  after  either  the  artificial  or 
the  natural  opening  of  the  abscess,  it  may 
be  laid  open  and  cauterized  to  the  bottom. 
When  the  granular  substance  of  the  organ 
-protrudes,  forming  what  is  called  u hernia 
testis,"   a  cure  may  often  be  effected  by  ! 


pressure  with  plaster  carefully  and  per- 
severingly  applied.  The  plastershould.be 
renewed  at  least  once  daily,  in  some  in- 
stances twice  a  day.  It  is  well  to  leave 
an  hour  or  two  between  the  removal  and 
the  re-application  of  the  plaster,  during 
which  time  the  surface  can  be  well  cleansed 
and  refreshed.  Some  lintorcharpie,  with 
nitric  oxide  of  mercury,  or  some  stimu- 
lating fluid,  may  be  placed  upon  the 
granulating  mass  beneath  the  plaster.  If 
this  plan  fails,  or  is  likely  to  fail,  the  pro- 
truding part  may  be  removed  with  the 
knife  or  caustic  ;  or,  which  is  a  better 
plan,  the  undermined  skin  may  be  divided, 
and  all  sinuses  freely  laid  open,  even  if 
they  extend  into  the  substance  of  the  tes- 
ticle. The  edges  of  the  skin  should  then 
be  pared  away  ;  and  the  skin  having  been 
separated  from  the  testicle  on  either  side, 
its  edges  are  to  be  united  in  front  of  the 
testicle  by  suture,  as  suggested  by  Pro- 
fessor Syme.  It  may  be  desirable  to 
remove  the  protruding  part  before  ap- 
proximating the  edges  of  the  skin,  as 
practised  by  Sir  A.  Cooper :  this,  how- 
ever, is  not  often  necessary ;  for  the 
granular  mass,  when  it  is  covered  by  the 
skin,  sometimes  shrinks,  and  gives  no 
further  trouble.  If  the  union  of  the  skin 
fails,  and  suppuration  takes  place  beneath 
it,  and  the  granular  mass  reappears,  a 
cure  is  still  not  necessarily  to  be  despaired 
of;  and  it  may  be  promoted  by  attention 
to  the  general  health,  and  by  stimulating 
applications  or  pressure.  I  have  also 
heard  of  an  operation  performed  in  Glas- 
gow, and  devised  by  Dr.  Pagan  of  that 
city,  which  consists  in  dissecting  down 
methodically  to  the  tunica  albuginea,  and 
then  incising  the  margin  of  the  aperture 
in  that  tunic  like  the  ring  in  a  strangu- 
lated hernia.  After  this  the  treatment  of 
the  affection  is  said  to  be  much  more  suc- 
cessful. We  should  be  unwilling  to  re- 
move the  organ,  because,  even  in  the 
very  worst  cases,  a  sufficient  amount  of 
glandular  structure  sometimes  remains  so 
far  unimpaired  as  to  perform  its  function 
or  to  admit  of  being  restored  for  that  pur- 
pose. It  may,  however,  be  desirable  to 
resort  to  this  measure  if  one  testicle  only 
is  involved,  when  the  disease  in  it  has 
been  extensive,  and  when  the  state  of  the 
patient's  health  requires  a  speedy  relief 
from  the  local  source  of  irritation. 

When  the  chronic  inflammation  of  the 
testicle  is  part  of  a  syphilitic  affection, 
which  is  very  often  the  case,  the  treat- 
ment must  be  conducted  in  accordance 
with  the  principles  laid  down  in  the  essay 
on  Syphilis.  I  will  only  here  remark  that 
the  plan  which  I  have  found  most  effectual, 
indeed  x*arcly  to  fail,  in  chronic  orchitis, 
whether  there  be  a  syphilitic  history  or 
not,  if  commenced  before  suppuration  has 
taken  place,  is  the  rubbing  in  of  mercu- 
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rial  ointment.  A  small  quantity  is  to  be 
rubbed  into  the  scrotum,  or  any  other  part 
of  the  body,  once  or  twice  a  day.  It  is 
scarcely  necessary  to  carry  the  mercurial 
influence  upon  the  system  to  such  an  ex- 
tent as  to  affect  the  gums.  Small  doses  of 
the  iodide  of  potassium  may  be  given  at 
the  same  time  ;  and  the  decoction  of  sar- 
saparilla,  made  fresh  and  taken  to  the 
amount  of  a  pint  or  a  pint  and  a  half 
daily,  is  very  beneficial  when  the  patient 
is  debilitated.  In  this  and  other  syphil- 
itic affections  the  mercurial  infrication  has, 
so  far  as  my  observation  goes,  proved 
more  effectual  than  the  fumigation  or 
bath  •,  and,  with  a  little  care  in  varying 
the  place  of  its  application,  the  irritation 
of  the  skin  liable  to  follow  its  use  may  be 
avoided.  Even  when  suppuration  has 
taken  place,  the  mercurial  influence  may 
be  beneficial  in  promoting  the  removal  of 
the  effused  lymph,  and,  occasionally,  in 
determining  the  absorption  of  the  pus. 

[If  the  case  should  be  of  a  doubtful 
character,  and  an  operation  be  contempla- 
ted, it  is  well  to  recall  the  rule  laid  down 
by  Van  Buren  :  "  In  all  cases  of  doubt, 
with  enlargement  of  the  testicle,  never 
operate  until  a  thorough  anti-syphilitic 
treatment  has  been  tried  faithfully,  includ- 
ing large  doses  of  the  iodide  of  potassium. "] 

In  syphilitic  cases  I  have  known  the 
ulcers  of  the  skin,  consequent  on  the  burst- 
ing of  abscess  formed  in  the  testicle,  and 
accompanying  the  hernial  protrusion,  to 
spread  quickly  with  foul  surface  and  sinu- 
ous edge,  and  to  be  attended  with  great 
pain.  "Under  the  use  of  opium,  combined 
with  other  measures  for  supporting  the 
skin,  so  as  to  relieve  it  of  the  pressure  of 
the  testicle,  and  for  reducing  the  size  of 
the  testicle,  this  serious  aggravation  of 
the  malady  may  be  overcome. 

Those  measures  which  most  tend  to 
arrest  the  disease,  and  promote  the  re- 
moval of  the  effused  lymph,  are  the  most 
calculated  to  prevent  the  atrophy  which  is 
liable  to  ensue  upon  chronic  inflammation 
of  the  glandular  structure  of  the  testis. 
The  atrophy  may  commence  during  the 
swollen  state  of  the  organ  ;  indeed,  atro- 
phy and  enlargement  may  go  on  together. 
We  do  not,  however,  obtain  evidence  of 
the  former  till  the  swelling  subsides.  We 
then  find  that  the  diminution  does  not 
stop  when  the  organ  is  reduced  to  its  nor- 
mal size,  but  continues,  and  may  go  on 
till  the  testicle  almost  entirely  disappears. 
I  do  not  know  that  any  means  can  be 
adopted  which  give  much  hope  of  staying 
the  progress  of  atrophy.  An  invigora- 
ting plan  should  be  pursued— fresh  air, 
cold  ablutions,  nutritious  diet,  etc. 

A  recurrence  of  the  disease — and  this 
has  been  found  to  take  place  in  several 
instances— is  best  prevented  by  continu- 
ing the   mercurial   influence,  in  a  slight 


degree,  for  some  time  after  the  testicle  has 
resumed  its  natural  state.  This  treat- 
ment should  be  combined  with  a  general 
tonic  regimen  and  measures  calculated  to 
promote  the  general  health.  The  com- 
pound decoction  of  sarsaparilla  certainly 
has  a  beneficial  effect  in  these  cases. 

I  have  thought  it  best  to  consider  syphi- 
litic orchitis  in  conjunction  with  common 
chronic  orchitis,  because  the  two  affec- 
tions correspond  closely  in  nearly  every 
particular.  The  symptoms  and  course  of 
the  two  are  the  same.  Their  pathology, 
so  far  as  we  can  judge  from  external  ex- 
amination, is  the  same.  There  is  the 
hard  knotty  enlargement,  commencing 
usually  in  the  body  of  the  testicle,  but 
affecting  often  the  epididymis  ;  there  is 
the  tendency  to  suppuration,  to  hernia 
testis,  and  to  atrophy.  [These  tendencies 
do  not,  in  my  opinion,  characterize  syphi- 
litic orchitis.  Kicord  indeed  taught  that 
suppuration  never  took  place  in  this  dis- 
ease, and  that  when  it  seemed  to  occur  in 
such  cases  it  was  due  to  gummata  of  the 
subcutaneous  tissue.]  And  this  view  of  the 
pathological  relationship  is  confirmed  by 
the  few  opportunities  which  have  been 
afforded  of  examining  syphilitic  testes  in 
the  early  stage  of  the  disease.  The  treat- 
ment is  the  same ;  the  only  difference 
being  that  where  a  syphilitic  virus  is 
present,  the  tendency  to  recurrence  of  the 
disease  is  greater,  and  the  remedies  must, 
consequently,  be  more  perseveringly  con- 
tinued. Lastly,  and  this  is  not  the  least 
important  reason,  the  two  affections  can 
be  distinguished  only  by  the  history,  or  by 
the  presence  or  absence  of  other  symp- 
toms ;  and  it  is  probable,  if  not  certain,  that 
many — I  would  say  most — of  the  cases 
supposed  to  be  examples  of  simple  orchitis 
are,  in  reality,  the  result  of  syphilitic  dis- 
ease. 

Chronic  orchitis  is  sometimes  met  with 
in  one  or  both  testicles  in  infants,  the 
part  being  enlarged  and  hard,  and  per- 
haps tender.  In  some  cases  it  has  been 
attributable  to  syphilis  ;  and  it  generally 
yields  to  mild  mercurial  treatment. 

Scrofulous  or  tuberculous  disease  is  one  of 
the  most  common  affections  of  the  testicle 
— more  common  than  is  generally  sup- 
posed. It  is  most  frequent  in  young  men ; 
but  is  sometimes  met  with  in  children  and 
in  aged  persons.  It  is  often  associated 
with  phthisis,  and  maybe  found  in  the 
examination  of  many  of  the  victims  of 
that  disorder,  in  Avhom  there  has  been  no 
suspicion  of  its  existence  during  life. 
Ordinary  inflammation— acute  and  chro- 
nic— has  just  been  described  as  displaying 
itself,  chiefly  and  primarily,  in  the  inter- 
tubular  areolar  tissue  and  in  the  fibrous 
septa  of  the  testicle  and  epididymis. 
Scrofula,  on  the  contrary,  is  very  much 
a  disease  of  the   tubular  structure,  the 
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areolar  and  fibrous  tissues  being  involved, 
in  most  cases,  onl}'  secondarily,  in  conse- 
quence of  tbe  inflammation  which  ensues, 
or  by  the  development  of  tubercles  in 
them  ;  and  often  they  escape  till  a  late 
period.  It  attacks  both  the  testicle  and 
the  epididymis,  though  not  appearing  in 
quite  the  same  form  in  both,  or  at  quite 
the  same  time. 

Affecting  the  epididymis.— As  a  general 
rule,  to  which  there  are  many  exceptions, 
it  appears  earlier,  and  progresses  more 
quickly,  in  the  epididymis.  The  convo- 
luted tubes  of  the  epididymis  become 
swollen  and  distended  with  white  scrofu- 
lous matter,  which  is  at  first  contained 
within  the  tubes,  blended  with  the  epi- 
thelium, and  is  made  up,  probably,  in 
part  at  least,  of  accumulated  and  morbid 
scales  of  epithelium.  In  this  condition 
the  epididymis  is  enlarged  in  part,   or 

Fig.  506. 


Scrofulous  disease  of  the  epididymis;  <z,  body  of  the 
testicle  unaltered. 

usually  in  its  whole  length,  to  the  thick- 
ness, perhaps,  of  one's  finger  ;  and,  thus 
swollen,  may  be  felt  embracing  the  hinder, 
upper,  and  lower  parts  of  the  testicle.  It 
is  smooth  on  the  surface :  and  the  unal- 
tered areolar  tissue  may  be  dissected  from 
it,  so  as  to  disclose  the  tubular  structure, 
which  is  still  quite  apparent,  and  which 
may  be,  to  a  greater  or  less  extent, 
unravelled.  The  disease  extends,  com- 
monly, for  some  distance  up  the  vas  de- 
ferens ;  and  that  tube  becomes  enlarged 
to  two  or  three  times  its  natural  size,  and 
is  filled  with  yellowish-white  scrofulous 
matter.  [Fig.  507  represents  a  section  of 
a  tuberculous  testis  in  the  collection  of 
Sir  Astley  Cooper.]  Soon  the  mucous 
and  other  tissues  of  the  tubes  of  the  epi- 
didymis become  infiltrated  with,  or  de- 
generated into,  the  scrofulous  substance, 
and  gradually  disappear,  so  that  the  coils 
of  the  tubes  are  blended  and  lost ;  and 
the  epididymis  is  thus,  more  and  more, 
converted  into  a  mere  bag  of  scrofulous 
matter.     At  the  same  time  that  matter 


softens ;  and,  when  the  softening  takes 
place,  the  surrounding  areolar  tissue  in- 
flames, and  is  infiltrated  with  serum  and 
lymph,  preventing  the  free  movement  of 

[Fig.  507. 


Tuberculosis  of  the  testicle.] 

the  skin  upon  the  part.  As  the  softening 
progresses  to  suppuration,  the  epididymis 
becomes  distended  and  fluctuating,  pre- 
senting the  condition  of  a  scrofulous  ab- 
scess ;  the  skin  becomes  more  adherent 
and  inflamed,  the  intervening  tissues  are 
removed  by  absorption,  and,  the  abscess 
bursting  or  being  opened,  the  ordinary 
turbid  scrofulous  pus  is  discharged.  The 
opening  does  not  soon  close,  but  continues 
for  a  long  time — for  months  or  years — to 
give  vent  to  a  thin  watery  fluid,  and  now 
and  then  to  portions  of  earthy  matter ; 
and  a  narrow  channel,  with  thick  walls, 
feeling  like  a  cord,  may  be  traced  from  the 
skin  to  the  diseased  part  of  the  epididy- 
mis. Commonly  other  abscesses  form  in 
a  similar  manner,  and  either  burst  through 
the  same  opening  or  give  rise  to  other 
sinuses. 

Affecting  the  body  of  the  testis. — While 
these  changes  are  going  on  in  the  epididy- 
mis, the  disease  makes  its  way  into  the 
rete  and  body  of  the  testicle  ;  unless,  in- 
deed, it  has  previously  commenced  in 
tbose  parts.  The  rete  becomes  enlarged 
and  consolidated  ;  and  its  structure  ap- 
pears to  undergo  the  same  changes  as 
that  of  the  epididymis.  In  the  body  of 
the  testicle  the  disease  shows  itself,  at 
first,  in  a  less  uniform  manner  than  in 
the  epididymis.  It  appears  in  the  form 
of  small  gray  tubercles — very  like  the 
gray  tubercles  of  the  lungs — sparingly 
scattered  through  the  tubular  structure.1 

1  "The  small  isolated  yellowish -gray 
bodies  found  in  the  testicle  in  the  early  stage 
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They  do  not,  however,  appear  to  resem- 
ble the  pulmonary  tubercles  in  softening 
down  into  separate  vomicae  ;  but  they  en- 
large and  become  confluent,  and  so  oc- 
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Scrofulous  testis  :  a,  thickened  vas  deferens  ;  6,  b, 
suppurated,  ragged,  partially  destroyed  epididymis  ; 
c,  c,  c,  greatly  enlarged  and  diseased  lobes  of  the 
testis  exposed  by  reflection  of  the  tunica  albuginea. 
They  have  been  easily  separated,  the  intervening  tis- 
sue being  soft  and  healthy. 

cupy  and  consolidate  considerable  por- 
tions— it  may  be  the  whole — of  the  glan- 
dular structure,  the  intervening  tissue 
remaining  unaffected.    Thus  we  occasion- 

of  the  disease  are  composed  of  coils  of  dis- 
eased seminal  tubes  with  altered  contents." 
"  The  contents  consist  mainly  of  large  cells, 
some  of  which  exhibit  vesicular  nuclei,  and 
are  disintegrating  ;  of  smaller  shrivelled  cells 
or  irregularly-shaped  nuclear  particles,  and 
of  a  small  quantity  of  granulo-molecular 
matter.  The  distension  of  the  tubules  in 
some  places  is  sudden  and  globular,  so  that 
the  distended  portion,  with  its  contents,  forms 
a  small  tumor."  "  The  matter  accumulates 
until  the  tubes  burst,  and  their  contents  are 
extravasated  among  the  surrounding  tissues." 
"  With  further  disintegration  more  molecular 
matter  and  fat  are  developed,  and  at  last 
earthy  salts." — Dr.  Andrew  Clark,  in  Curling 
On  the  Testicle,  p.  282,  and  Trans,  of  Path. 
Soc,  vol.  vi.,  p.  91.  In  vol.  ix.,  Dr.  Clark 
adds,  that  the  "  deposit  has  a  different  struc- 
ture at  different  periods  of  its  growth  and  at 
different  parts  of  the  same  deposit.  Thus,  in 
the  centre  of  a  large  deposit  the  structure  is 
chiefly  granular,  at  the  circumference  chiefly 
ceflular."  In  one  specimen  he  found  numer- 
ous fine  crystals  of  the  triple  phosphate  be- 
tween those  tubes  in  which  the  deposit  was 
being  produced.  The  relation  of  these  crys- 
tals to  the  pathological  process  he  has  not 
determined.  See  drawing  by  Cruveilhier, 
Anatomie  pathologique,  livraison  9e,  PI.  I., 
fig.  2. 


ally  find  the  lobes  of  the  testicle  more  or 
less  swollen  from  infiltration  of  yellowish- 
white  scrofulous  matter,  yet  distinct  from 
each  other,  and  separated  by  the  areolar 
tissue  and  the  fibrous  septa,  which  still 
retain  their  natural  characters.  In  other 
cases  the  areolar  tissue  becomes  thickened, 
coarse,  and  indurated,  as  in  ordinary 
chronic  inflammation;  or  it  may  be  ab- 
sorbed, the  lobes,  as  well  as  the  tubes,  be- 
ing thus  rendered  confluent  into  one 
opaque,  yellowish -white,  cheesy  sub- 
stance, which  fills  up  the  whole  space  en- 
closed by  the  tunica  albuginea.  Soon 
softening  commences,  usually' at  the  mid- 
dle of  a  lobe  ;  and  an  abscess  is  formed, 
which  makes  its  way  through  the  tunica  al- 
buginea and  the  superficial  structures,  just 
in  the  same  manner  as  does  the  ordinary 
chronic  abscess.  As  in  that  case,  a  pro- 
trusion of  the  altered  substance  of  the 
testicle — "a  hernia  testis" — may  follow, 
forming  a  coarsely  granulated  mass,  cov- 
ered, perhaps,  wholly  or  in  part,  by  soft 
white  detritus  of  tissue,  and  presenting 
through  the  ulcerated  opening  in  the  skin. 
The  changes  that  have  been  described 
may  go  on,  pari  passu,  in  the  testis  and 
in  the  epididymis  ;  so  that  the  glandular 
substance  may  be  disorganized,  and  may 
present  at  the  fore  part  of  the  scrotum, 
while  the  epididymis  is  converted  into  ab- 
scesses bursting  through  the  hinder  part 
and  sides.  I  have  also  seen  the  swollen 
but  unbroken  body  of  the  testicle,  simu- 
lating "  hernia  testis, "protruded  through 
the  skin  which  was  ulcerated  and  under- 
mined in  consequence  of  the  formation, 
spreading,  and  bursting  of  abscesses  from 
the  epididymis.  More  commonly,  how- 
ever, the  disease  in  one  part  of  the  organ 
progresses  more  rapidly  than  in  the  other  ; 
and  we  find,  accordingly,  that  when  the 
epididymis  has  suppurated,  there  are  of- 
ten only  a  few  tubercles  in  the  testis,  and 
when  the  latter  is  infiltrated  or  softened, 
the  epididymis  may  be  merely  altered  in 
shape,  spread  out  upon,  and,  so  far  as 
external  appearance  goes,  blended  with 
the  testis. 

Tubercles. — Associated  with  this  scrof- 
ulous affection  of  the  lining  membrane 
and  epithelium  of  these  tubules,  there 
may  be  found  genuine  tubercles — the 
"miliary  tubercles"  of  Laennec,  the 
"granular  or  knotty  tubercles"  of  Vir- 
chow — occupying  the  delicate  connective 
tissue  between  the  tubules.  They  some- 
times exist  alone,  or  precede  the  disease 
of  the  tubules.  They  enlarge  by  forma- 
tion or  proliferation  of  cells  on  their  ex- 
terior, and  become  aggregated  into  larger 
masses,  between  which  the  tubules  are 
compressed  and  destroyed ;  so  that,  in 
time,  the  affected  lobules  are  converted 
entirely  into  tuberculous  matter.  Or, 
more  commonly,  the  tubules  are  diseased 


92(3 


DISEASES    OF    THE    MALE    ORGANS, 


at  the  same  time,  so  that  their  Avails  are 
destroyed,  and  the  scrofulous  matter  iu 
their  interior  is  rendered  confluent  with 
the  tuberculous  matter  on  their  exterior, 
forming  a  homogeneous  mass,  which  un- 
dergoes the  changes  just  described.  These 
tubercles  are  found,  most  frequently,  in 
the  hinder  part  of  the  lobes  of  the  testis, 
near  to  the  mediastinum,  and  are  regarded 
as  indications  of  a  more  depraved  consti- 
tutional diathesis  than  the  scrofulous  af- 
fections of  the  tubules.  It  is,  however, 
impossible  to  distinguish  during  life  be- 
tween the  two  ;  and,  even  when  the  part 
has  been  removed  from  the  body,  it  is  not 
easy  to  decide  whether  the  small  spheri- 
cal white  bodies,  commonly  recognized  as 
tubercles,  are  the  genuine  tubercles  of  the 
areolar  tissue,  or  are  the  result  of  a  de- 
generation of  the  tubular  structure. 
Neither  is  the  distinction  of  much  prac- 
tical or  pathological  importance.  Prob- 
ably it  is  the  same  disease  in  both  in- 
stances, the  difference  consisting  simply 
in  the  tissue  in  which  it  is  seated.1 

Scrofulous  disease  often  affects  both 
testes,  though  it  is  commonly  more  ad- 
vanced in  one  than  in  the  other.  It  is 
liable  to  extend  along  the  whole  length  of 
the  vas  deferens,  and  to  involve  the  ves- 
icular seminales  and  the  prostate  gland, 
leading  to  changes  in  them  corresponding 
with  those  in  The  testicle.  I  have  also 
seen  cases  in  which  the  disease  was  not 
confined  to  the  genital  tubes,  but  affected 
those  of  the  urinary  system  also,  causing 
dilatation  of  the  ureters,  pelvis, and  calyces 
of  the  kidneys,  with  thickening  and  de- 
generation of  the  lining  membrane  and 
epithelium,  so  that  the  swollen  tubes  were 
almost  choked  up  with  scrofulous  matter, 
while  the  cortical  substance  of  the  kidneys 
was  streaked  and  spotted  with  yellowish- 
white  deposit,  or  riddled  with  abscesses. 

Reparative  processes. — To  what  extent 
reparation  may  take  place  it  is  difficult  to 
say.  The  examination  of  morbid  speci- 
mens helps  us  very  little.  Clinical  obser- 
vation gives  great  reason  to  believe  that, 
under  favorable  circumstances,  scrofulous 
and  tuberculous  matter  may  undergo 
complete  absorption,  leaving  the  tissue 
which  had  been  occupied  by  it  quite  unim- 
paired ;  and  the  inference  derived  from 
pathological  investigation  of  similar  pro- 
ducts in  other  parts  of  the  body  is  that 
they  may  fall  into  a  quiescent  state,  the 
more  watery  elements  becoming  absorbed, 
while  the  remaining  constituents  are  im- 
pregnated with  oily  matter  or  saline  par- 

1  See  "  Ein  Beitrag  zur  Kenntniss  der  anato- 
mischen  und  klinischen  Bedeutung  der  soge- 
nannten  Hodentuberkel,"  von  Dr.  Hermann 
^Demme,  in  Virchow's  Archiv,  vol.  xxii.,  p. 
155.  Hulke,  Med.  Times  and  Gazette,  vol. 
xxx.,  p.  280. 


tides,  so  that  the  mass  is  converted  into 
a  substance  like  putt}'  or  soft  cheese,  or, 
finally,  into  a  dry  earthy  lump  composed 
chiefly  of  carbonate  of  lime.  While  these 
changes  are  going  on,  the  mass  is  en- 
closed and  isolated  from  adjacent  parts  by 
a  capsule  of  lymph  effused  around  it. 
"YVe  often  see  small  circumscribed  earthy 
masses  in  the  body  of  the  testicle,  per- 
haps in  the  corresponding  parts  of  the 
two  testicles,  or  in  the  epididymis  ;  and 
analogy  leads  to  the  supposition  that  some 
of  these  are  the  remnants  of  tuberculous 
disease,  which  has  subsided  and  done 
little  injury  to  the  organ  ;  and  we  occa- 
sionally find  circumscribed  tuberculous 
lumps  which  would  be  likely  to  be  con- 
verted into  these  earthy  masses.  The 
knowledge  of  such  conditions  assists  us  in 
our  practice  ;  for  it  is  not  difficult  to  rec- 
ognize these  masses  in  the  living  subject, 
and  we  can  relieve  the  patient's  fears  by 
the  assurance  that  they  are  of  little  import- 
ance. Granted  that  they  are  of  the  nature 
supposed,  they  must  be  the  result  of  very 
limited  manifestations  of  the  disease.  It 
might  be  said  that  they  do  not  warrant 
much  hopefulness  of  the  favorable  termi- 
nation of  a  more  general  invasion  of  the 
organ  by  scrofula.  Nevertheless,  my  own 
experience  of  the  disease,  clinically,  makes 
me  very  unwilling  to  condemn  a  testicle, 
even  though  it  be  the  seat  of  severe  and 
extensive  scrofula.  It  is  impossible  to 
know  that  all  the  tubules  are  involved  ; 
and  I  have  often  been  astonished  at  the 
good  results  that  have  followed,  in  ap- 
parently hopeless  cases,  from  judicious 
treatment  when  the  circumstances  were 
favorable  to  the  improvement  of  the  health 
and  the  subsidence  of  scrofula.  Particu- 
larly should  this  be  borne  in  mind  when, 
as  so  often  happens,  both  testicles  are 
diseased.  ["Excision  of  the  diseased  tes- 
ticle should  be  practised  only  as  a  last 
resort,  and  when  the  surgeon  has  indu- 
bitable evidence  of  the  utter  and  hopeless 
disorganization  of  the  organ.  In  more 
than  one  instance  I  have  seen  recovery 
take  place  after  the  gland  had  been  doom- 
ed to  the  knife."     (Agnew.)] 

Diagnosis. — The  recognition  of  the  dis- 
ease is  not  difficult.  The  appearance  of 
the  patient,  the  enlargement  of  the  epi- 
didymis with  thickening  of  the  vas  de- 
ferens, and,  perhaps,  enlargement  of  the 
testis,  followed  by  slowly  forming  ab- 
scesses without  much  pain,  the  pain  being 
chiefly  confined  to  the  period  when  the 
skin  is  inflamed,  leave  usually  little 
doubt  as  to  the  nature  of  the  case.  Never- 
theless, there  are  cases  which  deceive 
even  the  most  experienced  ;  and  now  and 
then  a  scrofulous  testicle  is  removed  under 
the  supposition  that  it  is  malignant. '    The 

1  Med.  Times  and  Gaz.,  vol.  xv.,  p.  452. 
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condition  of  the  lungs  should  be  investi- 
gated, especially  when  the  patient  has  the 
tuberculous  aspect.  It  is  also  well  to 
inquire  into  the  condition  of  the  urinary 
organs  ;  and  if  there  are  any  symptoms 
of  disorder  in  them,  to  examine  the  state 
of  the  prostate  and  the  vesiculse  seminales, 
remembering  that  those  parts  not  un- 
frequently  suffer  in  the  same  manner  as 
the  testicle.  Sometimes  the  disease  is 
more  advanced  in  them  than  in  the  testi- 
cle, but  not  commonly.1  Hydrocele  is  not 
an  ordinary  accompaniment ;  but  when 
it  is  present,  the  true  nature  and  extent 
of  the  disease  will  probably  not  be  ascer- 
tained till  the  fluid  has  been  evacuated. 
It  is  not  usually  a  painful  disease.  It 
may  be  grafted  upon  an  attack  of  acute 
inflammation  in  those  who  are  of  scrofu- 
lous temperament ;  and  this  should  be 
borne  in  mind  in  the  treatment  of  epidid}-- 
mitis  in  such  persons,  and  should  induce  us 
to  adopt  an  invigorating  regimen  as  soon  as 
the  subsidence  of  the  acute  symptoms  will 
permit  it.  It  may  be  induced  by  a  blow. 
Often  the  disease  has  made  considerable 
advance  before  it  attracts  the  patient's  at- 
tention ;  and  he  discovers  by  accident  a 
lump  at  the  hinder  part  of  the  testicle,  or 
in  its  substance.  Sometimes  the  part  is 
painful  and  tender  at  the  onset,  and  it  is 
commonly  so  when  softening  and  suppu- 
ration are  going  on. 

Treatment.  —  The  treatment  consists, 
principally,  in  means  calculated  to  im- 
prove the  general  health  and  impart  vigor 
to  the  nutritive  processes  ;  and  of  these, 
fresh  air  out-of-doors,  and  well-ventilated, 
well-lighted  apartments  stand  first  in  im- 
portance. Unless  the  pain  and  inflam- 
mation be  such  as  to  necessitate  repose, 
the  patient  should  be  encouraged  to  go 
out,  and  to  select — if  it  be  in  his  power — 
a  cool,  bracing,  rather  elevated  residence. 
He  has  less  to  fear  from  exposure  to  wet 
and  vicissitudes  of  weather  than  from 
confinement  and  inaction.  The  poor  man 
had  better,  if  he  can,  remain  at  his  daily 
out-of-door  work  than  rest  in  the  ward  of 
a  hospital.  In  the  case  of  the  town  arti- 
san the  importance  of  this  treatment  is 
paramount.  It  is  often  the  only  thing 
wanted  ;  but,  unfortunately,  it  is  often 
the  thing  which  cannot  be  obtained,  and 
we  have  to  struggle  on  feebly  with  other 
means.  ISText  in  importance  is  a  rather 
liberal  supply  of  nutritious  food — meat 
and  beer — sufficient  to  satisfy  the  appe- 
tite, not  to  quench  it.  At  the  present 
day  the  last  caution  is  much  needed  ;  for 
numbers  of  invalids  are  so  plied  with  food 
that  a  natural  appetite,  and  the  vigorous 
digestion  attendant  upon  it,  are  not  suf- 

1  Report  of  discussion  at  la  Societe  Anato- 
mique,  Medico-Chir.  Review,  vol.  xxviii.,  p. 

272. 


fered  to  exist.  Sponging  of  the  part,  and 
of  the  body  generally,  with  cold  water  is 
a  useful  adjunct.  Steel,  quinine,  acids, 
cod-liver  oil,  are  often  of  service.  Iodine 
is  thought  much  of  by  some  persons  ;  but 
its  good  effect  in  this  and  other  scrofulous 
affections  has  not  been  so  apparent  to 
myself  as  it  seems  to  have  been  to  some 
practical  men  who  have  paid  much  atten- 
tion to  this  class  of  diseases,  and  whose 
opinion  deserves  great  weight. 

The  local  treatment,  though  secondary 
to  the  general,  is  not  unimportant ;  and 
where  there  is  not  the  opportunity  to  carry 
out  the  measures  on  which  we  most  rely, 
we  must  be  the  more  persevering  with 
those  which  are  less  effective.  The  part 
should  he  suspended,  if  it  be  painful,  and 
soothing  applications  made.  If  it  be  not 
painful,  it  should  be  well  sponged  or 
sluiced  with  cold  water  several  times  a 
day.  This  is  the  best  appliance,  and,  for- 
tunately, it  is  an  easy  one  ;  but  there  is 
often  an  inattention  to  it  on  the  part  both 
of  the  surgeon  and  the  patient.  An  ex- 
ternal stimulant  sometimes  does  good  ; 
and  iodine,  in  a  fluid  form,  is  more  mau- 
ageable  and  answers  the  purpose  better 
than  any  other  application.  It  should  be 
used  so  as  to  produce  a  slight  scaling  of 
the  skin.  Abscesses  may  be  allowed  to 
burst,  especially  when  they  proceed  from 
the  epididymis.  I  do  not  think  much 
good  is  done  by  opening  them.  In  some 
very  bad  cases,  where  the  organ  seemed 
nearly  destroj'ed,  I  have  seen  very  good 
results  from  freely  laying  open  the  sinuses 
and  cavities,  turning  out  the  scrofulous 
matter  and  softened  structure,  cleaning 
the  part  by  washing  and  wiping,  then 
freely  applying  nitrate  of  silver,  and  plug- 
ging the  wound  with  lint,  so  as  to  induce 
active  suppuration.  At  any  rate,  it  is 
worth  while  to  try  this  before  determining 
to  remove  the  organ.  The  healing  of  the 
sinuses  which  result  from  the  bursting  of 
abscesses  cannot  be  much  expedited  in 
any  other  way.  If  the  disease  is  not  ex- 
tensive or  progressing,  they  may  be  left, 
and  in  the  course  of  time  they  will  close. 

Excision. — We  should  be  unwilling  to 
proceed  to  extirpation  of  the  organ,  unless 
its  presence  is  a  great  source  of  irritation 
and  a  drain  upon  the  patient's  health,  pre- 
venting his  getting  about,  and  so  tending 
to  induce  disease  in  the  other  testicle,  or 
to  aggravate  the  disease  which  may 
already  exist  there.  It  is  surprising  how 
this  onran  and  other  parts  do,  under 
favorable  conditions,  contrive  to  recover 
from  scrofulous  disease,  and  to  resume 
their  functions,  though  their  structure 
was,  to  all  appearance,  completely  disor- 
ganized. Moreover,  it  seldom  happens 
that  the  whole  of  the  glandular  tissue  is 
involved  ;  and  a  small  part  of  this  may  be 
sufficient  to  carry  on  the  requisite  func- 
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tion.1  When  the  epididymis  and  vas  de- 
ferens have  been  blocked  up  by  scrofu- 
lous matter,  or  damaged  by  abscesses, 
the  prospect  of  recovery  to  useful  purpose 
is  more  hopeless.  Still  it  is  difficult  to  de- 
cide, for  certain,  by  externalexamination, 
to  what  extent  structural  disorganization 
has  taken  place  ;  and  it  is  almost  impos- 
sible to  be  sure  that  the  tubes  are  so  far 
destroyed  as  uot  to  admit  of  being  cleared 
out  by  absorption  or  discharge  of  their 
contents,  and  of  being  again  enabled  to 
afford  a  passage  for  the  semen. 

In  considering  the  question  of  removal 
of  Lbe  organ,  the  condition  of  the  patient's 
health  is  a  very  important  item.  If  he 
becomes  more  and  more  reduced,  in  con- 
sequence of  the  irritation  and  suppuration 
in  the  part,  and  of  the  confinement  im- 
posed by  it;  and  if  the  local  and  general 
measures  that  are  available,  and  usually 
serviceable,  fail  to  produce  a  good  effect, 
there  is  no  alternative  but  the  removal 
of  the  dieased  part  ;  and  we  should  not  be 
di  terred  from  resorting  to  this  step  be- 
cause of  the  presence  of  scrofulous  disease 
in  other  parts  of  the  body,  or  by  the  appre- 
hension that,  if  it  is  removed  in  one  place, 
it  may  make  its  appearance  at  another.  I 
know  that  this  idea  i>  very  generally  enter- 
tained ;  and  I  think  it  is  allowed  to  influ- 
ence surgeons  in  their  practice  more  than 
it  ought  to  do.  I  do  not  deny  that  there 
may  be  some  foundation  for  the  idea ; 
though  I  have  never  felt  sure  that  it  is  laid 
very  deeply  in  that  which  is  the  only 
reliable  ground,  namely,  careful  and  ex- 
tended clinical  observation  ;  and  I  think 
the  converse  statement  is  at  least  equally, 
if  not  more  generally,  true,  viz.,  that  the 
existence  of  .scrofulous  disease  in  one  organ 
predisposes  very  greatly  to  its  manifesta- 
tion in  others.  We  can  understand  that 
it  should  do  so,  not  simply  in  accordance 
with  the.  rule  that  disease  tends  to  beget 
disease,  and  that  disease  of  its  own  kind, 
but  because  it  lowers  the  general  health, 
and  so  renders  the  whole  body  a  more 
eas}r  prey  to  that  or  any  other  malady ; 
and  we  find  that  it  does  this  when  we  ob- 
serve the  numerous  cases  in  which  pa- 
tients, worn  down  by  scrofulous  abscesses 
of  the  vertebra?,  the  joints,  or  the  testicle, 
fall  victims  to  tubercles  in  the  lungs  or 
the  abdomen.  It  is  remarkable  that,  in 
the  face  of  these  cases  of  every-day  occur- 
rence, the  surgeon  should  still  be  deterred 
from  relieving  the  system  of  a  scrofulous 

1  When  the  testis  is,  to  a  great  extent,  dis- 
organized by  the  effusion  of  tubercular  matter 
or  lymph,  and  forms  an  open  fungoid  sore, 
secretion  may  still  go  on  under  excitement, 
as  is  evidenced  by  the  stiffened  state  of  the 
'dressings  and  a  microscopic  examination  of 
the  discharge.     Curling,  On  the  Testis. 


organ  by  the  apprehension  I  have  men- 
tioned. Upon  the  same  principle,  he 
should  fear  to  restore  a  scrofulous  organ 
by  any  of  the  ordinary  means  of  treat- 
ment. If  such  a  part  be  clearly  a  source 
of  irritation  and  depression  to  the  consti- 
tution, there  can  be  little  question  that  its 
removal  will  tend  to  prevent  the  accession 
of  scrofula  elsewhere.  I  think  we  may  go 
a  step  further,  and  assert  that  the  removal 
will  not  only  tend  to  prevent  the  acces- 
sion of  scrofula  but  also  to  promote  the 
restoration  of  organs  which  may  be 
already  affected  by  it.  I  have  in  several 
instances  seen  the  health  of  phthisical 
patients  much  improved,  and  the  condi- 
tion of  the  lungs  ameliorated,  after  ampu- 
tation of  scrofulous  joints,  or  the  excision 
of  scrofulous  testicles. 


Cystic  Disease, 

Constituting  the  "hydatid  testis"  of  Sir 
A.  Cooper,  is  not  of  very  frequent  occur- 
rence. It  resembles  that  in  the  mammary 
gland,  the  ovary,  and  the  kidney,  inas- 
much as  it  consists  of  an  agglomeration 
of  thin-walled  cysts  varying  in  size  from 
that  of  a  pin's  head  to  that  of  a  walnut, 
and  of  globular  shape,  modified  by  their 
mutual  pressure.  The}'  are  filled  with 
fluid,  which  is  mostly  thin  and  colorless, 
containing  granules,  and  delicate  corpus- 
cles ;  but  which  is  sometimes  viscid  and 
tinged  with  blood  or  other  coloring  mat- 
ter. They  appear  to  originate  in  the 
substance  of  the  gland,  but  whether  in 
the  tubular  structure  or  in  the  areolar  tis- 
sue connecting  the  tubules  is  not  certain.1 

1  Mr.  Curling,  op.  cit.,  p.  322,  from  the 
microscopical  examination  of  two  cystic  tu- 
mors, confirms  Sir  A.  Cooper's  idea  that  the 
origin  of  the  cysts  is  in  a  dilatation  of  tubes. 
"In  some  specimens  a  tube  could  be  traced 
to  a  termination  in  a  dilated  pouch.  In  others 
a  cyst  appeared  to  arise  from  a  lateral  dilata- 
tion of  a  columnar  tube,  or  at  the  extremity 
of  a  loop  :  whilst  in  the  others  the  dilatation 
appeared  to  be  uniform."  These  dilated 
tubes  and  cysts  were  lined  by  a  tessellated 
epithelium,  and  contained  no  spermatozoa. 
He  concludes  that  the  tubes  are  not  derived 
from  the  tubuli  seminiferi  of  the  glandular 
part,  or  from  the  ducts  of  the  epididymis,  hut 
from  the  rete  testis.  If  the  cysts  be  really 
formed  by  dilatation  of  the  seminal  tubes,  it 
is  remarkable  that  spermatozoa  are  never 
found  in  them.  Billroth  (Virchow's  Archiv, 
vol.  viii.,  pp.  268,  453)  traces  the  cysts  to 
outgrowth  from  the  seminal  canals,  herein 
according  with  the  views  of  Reinhardt,  Meck- 
el, Forster,  and  others,  with  regard  to  the 
formation  of  cysts  in  the  mammary  gland. 
In  one  case  he  found  well-marked,  striped 
muscular  fibres  in  the  structure  between  the 
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They  form  masses  attaining  consider- 
able size,  and  weighing,  it  may  be,  some 
pounds.  As  in  the  corresponding  disease 
of  the  mamma  and  the  ovary,  the  cysts 
are  sometimes  more  or  less  occupied  or 
distended  by  firm,  fibrous,  lobulated  and 
pedunculated  bodies  growing  into  them. 
These  bodies,  examined  by  Mr.  Quekett, 
were  found  to  possess  a  cellular  structure, 
and  to  be  covered  on  the  surface  with 
cylindrical  epithelium,  like  that  covering 
the  villi  of  the  intestine ;'  or  they  may 
contain  small,  hard,  spherical  bodies  like 
pearls,  composed  of  concentric  layers 
of  condensed  epithelium.2  A  variable 
amount  of  fibrous  tissue  is  formed  with, 
and  intervenes  between,  the  cysts.  In 
some  instances  it  is  of  small  quantity  and 
delicate  ;  and  the  mass  is  then  composed 
almost  entirely  of  cysts.  In  other  in- 
stances it  is  much  thicker.  It  may  be  so 
thick  as  to  constitute  the  chief  element  of 
the  tumor ;  and  the  cysts  then  look  as  if 

[Fig.  509. 


Section  of  a  cystic  tumor  with  lobular  growths  at  1, 1, 
1,  growing  from  the  yarietes  of  the  cysts  and  obliterat- 
ing these  (Curling).] 

they  were  mere  secondary  formations. 
To  such  the  term  "  fibro-cystic  tumor" 
has  been  given. 

cysts,  and  believes  it  to  have  been  produced 
by  a  growth  and  metamorphosis  of  the  con- 
nective tissue. 

Mr.  Paget  thinks  "  it  is  essentially  a  fibrous 
or  fibrous  and  cartilaginous  tumor  in  the  tes- 
ticle, with  more  or  less  of  cyst  formation  in 
the  tumor." — Lectures  on  Surg.  Path.,  by 
Turner,  p.  478. 

'  Curling,  p.  320. 

2  Virchow,  Archiv,  vol.  viii.,  p.  399. 


In  most  of  the  cases  of  the  cystic 
growth  which  have  been  carefully  dis- 
sected, it  has  been  proved  that  the  disease 
was  nut  diffused  inrough  the  organ,  but 
originated  and  was  circumscribed  in  one 
part,  and  that  as  the  tumor  grew,  the  un- 
affected portiou  of  the  testicle  was  pressed 
aside  or  spread  out  over  the  mass ;  so 

Fig.  510. 


Cystic  disease  :  a,  blood-clot  in  one  of  the  cysts  ;  &, 
glandular  tissue  of  the  testis. 

that  in  some  the  mass,  which  is  usually 
spherical,  could  be  dissected  or  shelled 
out,  leaving  a  considerable  part  of  the 
testicle  uninjured.  The  glandular  tissue 
does  not,  however,  under  these  circum- 
stances usually  contain  spermatic  fila- 
ments or  seminal  granules.1  In  other 
cases,  however,  although  the  glandular 
substance  of  the  testicle  could  be  discern- 
ed spread  out  upon  the  tumor,  and  micro- 
scopical examination  proved  its  natural 
structure  to  be  preserved,  yet  it  could  not 
be  cleanly  dissected  away  from  the  tumor. 
In  some  cases,  also,  a  certain  amount  of 
gland-tissue  has  been  found  dispersed 
through  the  cystic  mass.  The  epididymis, 
at  first  unaffected,  becomes  flattened,  com- 
pressed, and  wasted.2 

Diagnosis. —  The  disease  is  most  fre- 
quent between  twenty  and  fifty,3  and  is 

1  Med.  Times  and  Gaz.,  Sept.  4,  1869,  p. 
275. 

2  In  a  specimen  examined  by  Mr.  Ludlow 
(Trans.  Path.  Soc,  vol.  v.,  p.  216),  the  vas 
deferens,  immediately  continuous  with  the 
epididymis,  was  impervious  and  had  been 
converted  into  a  fibrous  cord  ;  the  cysts  were 
lined  by  a  single  stratum  of  spheroidal 
epithelial  cells,  and  contained  intra-cystic 
growths  of  firm  fibrous  tissue,  cells  of  various 
forms  and  stages  of  degeneration,  and  some 
crystals  of  cholesterine. 

3  A  rare  instance  of  its  occurrence  in  very 
early  life,  if  not  congenitally,  is  given  in  the 
Trans,  of  Path.  Soc,  vol.  vii.,  p.  241.  In 
this  instance  the  cysts  were  lined  with  cili- 
ated epithelium,  and,  in  the  opinion  of  the 
writer  of  the  report  (Dr.  Carter),  could  not 
possibly  be  connected  with  the  seminal  tubes. 
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not  unfrequently  the  result  of  injury. 
Its  presence  may  be  suspected  when  oue 
testicle  gradually  and  steadily  enlarges, 
acquiring  an  oval  or  nearly  spherical 
form,  and  is  of  moderate  weight,  heavier 
than  a  hydrocele,  less  heavy  than  a  solid 
tumor.  It  feels  elastic,  but  less  decidedly 
fluctuating  than  a  hydrocele.  The  affec- 
tion  is  usually  painless,  and  is  unattended 
with  any  constitutional  symptoms  or  in- 
dications of  a  predisposition  to  disease. 
The  absence  of  transparency  forms  the 
chief  distinction  from  hydrocele  ;  and  the 
slow  rate  of  its  growth  may  aid  us  in  dis- 
criminating it  from  encephaloma.  The 
diagnosis,  however,  from  the  latter  dis- 
ease, from  hematocele,  and  from  non- 
transparent  hydrocele,  cannot,  in  some 
instances,  be  arrived  at  with  certainty  ex- 
cept by  the  aid  of  punctures  with  a  good- 
sized  trocar.  The  instrument  may  be 
introduced  at  several  points,  and  will 
probably  give  vent  to  a  small  quantity  of 
clear  fluid"  from  each,  indicating  that  sev- 
eral cysts  have  been  punctured  in  succes- 
sion. A  grooved  needle  or  a  small  trocar 
does  not  afford  sufficient  information,  as 
either  is  liable  to  be  blocked  up  by  the 
clots  or  small  flakes  of  lymph  which  may 
be  present  in  hematocele  or  hydrocele. 

'l  reatm&nt.— Castration  is  the  only  rem- 
edy ;  and  it  may  be  resorted  to  as  soon  as 
there  is  evidence  of  the  presence  of  the 
disease.  It  might  be  thought,  forasmuch 
as  the  glandular  tissue  is  usually  found, 
in  part,  healthy  and  spread  out  over  the 
tumor,  that  the  latter  might  be  enu- 
cleated, and  the  gland  or  sufficient  of  it 
left  to  perform  its  function.  It  is  possible 
that  this  might  be  so  in  some  cases, 
though  it  is  scarcely  compatible  with  the 
view  that  the  disease  has  its  origin  in  the 
rete  testis.  Supposing  there  to  be  only  one 
testicle,  and.  that  one  the  seat  of  cystic 
disease,  it  would  be  well  to  cut  cautiously 
down  to  the  tumor,  and  endeavor  to  dis- 
sect or  tear  it  away  from  the  containing 
capsule,  in  the  hope  of  leaving  some  of 
the  tubuli  and  the  efferent  ducts  unin- 
jured. In  ordinary  cases,  however,  where 
the  other  testicle  remains  sound,  the  pros- 
pect of  success  from  this  procedure  is 
scarcely  worth  the  risk  of  the  additional 
inflammation  and  suppuration  which  it 
entails. 

The  disease  is  in  itself  of  a  benign  na- 
ture ;  is  usually  confined  to  one  testicle  ; 
and  when  it  is  so,  the  patient  may  live 
for  years  after  its  removal,  and  have  chil- 
dren. [In  twenty-one  cases  reported  by 
Agnew  there  were  no  deaths  as  the  result 
of  the  operation.  In  the  only  one,  how- 
ever, who  remained  under  his  observation 

There  were  also  osseous  spicules  in  the  fibrous 
tissue,  having  lacunae  of  irregular  form  and 
disposition,  but  no  cartilage  cells. 


the  disease  returned  in  a  few  months,  and 
terminated  fatally.] 

Association  of  malignant  disease. — It  has 
been  observed,  however,  that  in  several 
instances  the  result  has  been  less  fortu- 
nate ;  the  patient,  after  the  lapse  of  a  few 
months,  being  carried  off  by  encephaloid 
disease  of  the  lungs,  absorbent  glands,  or 
other  parts.  This  has  naturally  thrown 
a  suspicion  over  the  cystic  affection,  and 
has  led  many  surgeons  to  regard  it  as  of 
malignant  nature.  The  truth  appears  to 
be  that,  though  really  of  simple  character 
itself,  the  cj'stic  tumor  is  very  liable  to  be 
associated  with  malignant  disease,  and 
therefore  it  practically  deserves  the  sus- 
picion with  which  it  has  come  to  be  re- 
garded. In  these  cases,  if  a  microscopical 
examination  of  the  tumor  be  made,  the 
character  of  the  disease  may  be  commonly 
discovered  by  the  presence  of  cancer- 
cells  in  the  cavities  of  the  component 
cysts  or  in  some  of  them.  It  is  not  cer- 
tain, under  such  circumstances,  whether 
the  disease  is  originally  of  cancerous  na- 
ture, or  whether  the  cysts  are,  at  first, 
simple,  and  the  cancer-cells  are  subse- 
quently' engrafted  on  them.  Perhaps  the 
former  is  the  more  probable,  because  we 
find,  as  a  general  rule,  that  growths  which 
are  cancerous  are  so  from  the  beginning, 
the  change  from  a  benign  to  a  malignant 
character  being  the  exception.  There 
are,  however,  some  features  which  sug- 
gest the  other  view  in  these  cases.  Thus 
the  relative  amount  of  the  cancerous  to 
the  other  elements  seems  to  increase  as 
the  disease  goes  on  ;  and  we  sometimes 
find  parts  of  the  growth  consisting  en- 
tirely of  simple  cysts,  while  in  other  parts 
cancer-cells  abound,  and  at  certain  points 
the  mass  presents  the  ordinary  characters 
of  encephaloma. 

We  learn  from  this  that  the  prognosis 
as  to  the  result  after  an  operation  in  cases 
of  cystic  disease  cannot  be  given  without 
reserve,  since  it  is  impossible  to  tell  whe- 
ther the  cysts  are  of  a  simple  character  or 
not.  The  cases  which  have  progressed 
most  rapidly  are  to  be  regarded  with 
greatest  suspicion,  forasmuch  as  cystic 
tumors  combined  with  encephaloma  grow 
more  rapidly  than  when  they  are  of  sim- 
ple nature.  Even  after  the  tumor  has 
been  removed,  a  mere  examination  with 
the  eye  is  not  a  sufficient  test.  The  fluid 
should  be  taken  from  various  parts  of  it, 
and  submitted  to  inspection  under  the 
microscope,  before  we  can  venture  upon 
an  opinion  as  to  the  prospect  of  an  inva- 
sion of  other  organs  by  the  disease. 

Mr.  Curling  has  noticed  the  occurrence, 
in  some  of  the  cysts,  of  a  solid  whitish 
matter,  exhibiting  the  characters  of  cho- 
lesteatoma, both  in  cases  where  the  dis- 
ease was  malignant,  and  where  it  was  not 
malignant. 
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Association  with  enchondroma. — Another 
very  frequent  attendant  upon  cystic  tu- 
mors is  the  formation  of  cartilage  growths; 
so  frequent,  indeed,  as  to  have  elicited 
from  some  pathologists  the  statement 
that  cystic  and  enchondromatous  growths 
nearly  always  exist  together.  The  carti- 
lage usually  is  in  the  form  of  nodules, 
which  appear  to  occupy  and  grow  from 
the  interior  of  the  cysts.  The  nodules 
are  sometimes  found  to  be  strung  together 
into  lines  ;  and  this  corresponds  with  the 
view  entertained  by  Curling,  Hogg,1  and 
others,  that  the  cysts  are  the  dilated 
tubes  of  the  testis  or  its  rete,  and  that  the 
cartilage  is  produced  in  them.  In  a  case 
examined  by  Mr.  Paget,2  the  cartilage 
was  disposed  iu  tortuous,  cylindriform, 
and  knotty  pieces,  which  appeared  as  if 
imbedded  in  filamentous  tissue,  but  were, 
apparently  with  good  reason,  judged  to 
be  in  the  lymphatics  of  the  gland.  Fur- 
ther examination  of  these  cases,  however, 
is  necessary  to  decide  positively  which  of 
the  structures  is  the  seat  of  the  cartilagi- 
nous growths  ;  whether  they  originate  in 
the  cysts,  or  in  the  intervening  tissue  and 
sprout  into  the  cysts  ;  if  they  originate  in 
the  cysts,  it  is  still  uncertain  whether  the 
cysts  are  diseased  and  dilated  seminal 
tubes,  or  diseased  and  dilated  lymphatics, 
or  whether  they  are  formed  in  the  connec- 
tive tissue  of  the  gland. 

The  cartilage  has  the  external  charac- 
ters and  appearance  of  true  hyaline  fetal 
cartilage,  and  very  nearly  corresponds 
with  it  chemically  and  microscopically. 
The  cells  are  rather  smaller,  and  clus- 
tered rather  more  closely  and  irregularly, 
than  is  usual  in  fetal  cartilage  ;  and  there 
are  usually  somewhat  greater  differences 
in  the  consistence  and  color  of  the  several 
parts  of  the  same  mass.  In  some  places 
it  may  be  quite  firm,  and  in  others  very 
soft ;  and,  though  it  is  for  the  most  part 
pellucid  and  colorless,  or  with  a  faint 
bluish-white  hue,  in  some  spots,  usually 
at  the  centre  of  the  nodules,  it  is  more 
opaque  and  yellowish.  This  may  be  due 
to  a  simple  change  of  color  ;  or  it  may  in- 
dicate that  a  process  is  going  on  allied  to 
ossification,  but  resembling  it  less  closely 
than  the  ossification  which  takes  place  in 
the  enchondromatous  tumors  found  in 
connection  with  bone.  The  structure  be- 
comes infiltrated  in  patches  with  earthy 
matter,  which,  if  we  may  rely  upon  one 
analysis,3  is  composed  of  a  large  propor- 


1  Trans,  of  Path.  Society,  vol.  iv.,  p.  180. 

2  Medico-Chir.  Trans.,  vol.  xxxviii.,  p.  248. 

3  Mr.  Barry  found  100  parts  of  a  tumor 
described  by  Sir  A.  Cooper  as  "very  hard,  in 
some  parts  cartilaginous,  in  others  ossific," 
to  be  made  up  of  phosphate  of  lime  45  parts, 
carbonate  of  lime  with  a  trace  of  magnesia, 
17  parts ;  animal  matter,  38  parts. — Trans, 
of  Path.  Society,  vol.  iv.,  p.  184. 


tion  of  phosphate  of  lime  ;  still  there  are 
no  true  bone-cells  or  canaliculi.  The 
"calcifying"  or  "ossifying"  process  is 
observed  to  have  taken  place  to  the 
greatest  extent  in  those  tumors  which  are 
of  longest  standing  and  of  slowest  growth  ; 
and  if  the  growth  were  to  be  arrested,  it 
seems  probable  that  the  whole  tumor 
might  become  impregnated  with  earthy 
matter,  so  as  to  form  little  more  than  a 
hard  concrete  mass.  I  have  not,  bow- 
ever,  met  with  any  specimens  in  which 
this  has  taken  place. 

I  have  said  that  the  growth  of  cartilage 
is  usually  consequent  on  the'cystic  growth, 
engrafted  upon  and  subordinate  to  it,  the 
nodules  of  cartilage  appearing  to  be  de- 
veloped in  the  cysts,  and  forming  but  a 
small  part  of  the  mass.  In  some  cases, 
however,  the  formation  of  cartilage  pro- 
ceeds so  rapidly,  exceeding  that  of  the 
cysts,  that  the  latter  become  choked  up, 
and  the  traces  of  them  are  nearly  lost ; 
perhaps  in  many  parts  they  are  quite 
lost.1  Or  the  cartilage  may  be  developed 
in  the  tissue  without  there  being  anv  in- 
termediate cystic  formation.  It  appears 
to  have  been  so  in  Mr.  Paget's  case.  In 
this  very  remarkable  and  exceptional,  if 
not  unique,  case  the  disease  extended 
up  the  lymphatics  into  the  abdomen  ;  a 
cartilaginous  growth  projected  from  one 
of  them  into  the  vena  cava,  and  there 
were  numerous  masses  of  the  same  nature 
in  the  lungs. 

The  presence  of  enchondroma  may  be 
suspected  by  the  weight  and  hardness  of 
the  mass.  The  complication  makes  no 
difference  either  in  the  treatment  or  the 
prognosis  of  cystic  disease.  [The  prog- 
nosis is  rather  more  unfavorable.  Early 
excision  should  always  be  resorted  to.  J 
Encephaloma  may  be  associated  with  it, 
usually  occupying  a  part  of  the  cystic 
mass  which  is  free  from  cartilage,  though 
we  sometimes  find  the  nodules  of  the 
latter  enveloped  in  the  soft  tissue  of  the 
cancer.2 

1  In  the  case  described  by  Mr.  Curling,  p. 
324,  "the  enchondroma  was  developed  so 
abundantly  as  to  encroach  upon  and  oblite- 
rate the  cysts,  and  to  form  the  chief  bulk  of 
the  tumor." 

2  Dr.  Lotzbeck  (Virchow's  Archiv,  vol. 
xiv.,  p.  394)  concludes  from  the  examination 
of  two  specimens  in  which  cancer  was  com- 
bined with  enchondroma,  that  the  cancer  is 
the  after-product  and  results  from  a  metamor- 
phosis of  the  cartilage-cells. 

The  results  of  16  cases  of  cystic  sarcoma  of 
the  testis  tabulated  in  Med.  Times  and  G-az., 
vol.  xi.,  p.  395,  is  as  follows:  The  average 
age,  40 ;  extreme  ages,  18  and  58.  Average 
duration,  21  months ;  extremes,  3  months 
and  11  years.  Supposed  cause,  blows  in  5. 
All  recovered  from  the  operation.  There 
were  cysts  in  all,  enchondroma  in  3,  cancer 
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Fibrous  Tumor. — A  drawing  of  what  appears 
to  be  a  well-marked  fibrous  tumor  of  the  testi- 
cle is  given  by  Cruveilhier,1  who  observes  that 
it  closely  resembled  a  fibrous  tumor  of  the 
uterus,  or  rather  the  tissue  of  an  unimpreg- 
nated  uterus.  It  resisted  and  creaked  under 
the  scalpel.  It  was  composed  of  contorted 
and  interlaced  grayish  white  fibres  forming 
lobules,  with  vessels  penetrating  their  inter- 
spaces. It  was  very  heavy  in  comparison 
with  the  size,  which  was  twice  the  natural 
size  of  the  testicle.  At  the  upper  part  of  the 
tumor  was  a  gelatinous  mass,  which  seemed 
to  result  from  an  alteration  of  the  fibrous  tis- 
sue. M.  Cruveilhier  has  several  times  ob- 
served a  similar  alteration  in  the  fibrous 
structure  of  the  uterus.  He  could  discover 
none  of  the  natural  tissue  of  the  testicle,  and 
believes  that  the  fibrous  tumor  was  formed 
at  the  expense  of  the  cellular  tissue  which 
unites  the  seminal  tubes,  and  that  the  proper 
tissue  of  the  gland  was  atrophied  from  com- 
pression. In  this  case  there  was  no  microsco- 
pical examination,  and  no  sequel  is  given. 
The  latter  especially  is  necessary  to  assure  us 
of  the  real  natur^  of  the  disease;  for,  in  some 
instances,  where  the  appearance  and  minute 
examination  gave  the  impression  of  an  inno- 
cent fibrous  or  fibro-cellular  tumor  of  the 
testis,  the  favorable  prognosis  has  been  soon 
disproved  by  the  appearance  of  malignant 
disease  in  other  parts  of  the  body. 

Sir  B.  Brodie  mentions  the  case  of  a  man 
who  had  one  testicle  enlarged  and  hard. 
Though  the  symptoms  were  not  those  exactly 
of  chronic  inflammation,  he  treated  it  as  such, 
and  administered  mercury  without  avail. 
The  testicle  was  amputated ;  and  the  struc- 
ture was  found  to  be  peculiar,  like  very  con- 
densed cellular  membrane,  of  the  consistence 
of  ligament.  Between  six  and  twelve  months 
afterwards  an  apparently  similar  disease  be- 
gan in  the  other  testicle.  Under  the  admin- 
istration of  iodine,  internally  and  externally, 
the  disease  diminished. 

These  examples,  and  I  know  of  no  oth- 
ers more  nearly  approaching  to  fibrous 
tumor,  are  not  sufficient  to  assure  us  that 
this  disease  really  affects  the  testicle. 

Mr.  Paget2  speaks  of  a  "fibro-cellular  tu- 
mor," removed  by  Mr.  John  Lawrence,  with 
the  testicle,  within  the  tunica  albuginea  of 
which  it  appeared  to  be  entirely  enclosed. 
The  patient  was  a  healthy-looking  man,  37 
years  old ;  and  the  tumor  had  in  seven  years 
grown  to  a  measurement  of  nearly,  six  inches 
by  four.  When  first  removed,  it  was  to  the 
eye  exactly  like  a  fatty  tumor,  but  it  con- 


in  1,  cholesteatoma  in  1.  The  gland-struc- 
ture was  expanded  over  the  tumor  in  8,  lost 
in  the  tumor  in  4,  not  described  in  4.  The 
epididymis  was  healthy  in  6,  involved  in  the 
disease  in  3,  not  described  in  6.  Intracystic 
growths  were  developed  in  3. 
*' '  Anatomie  Pathologique,  5e  livraison,  pi. 
i.,  fig.  3. 

2  Surgical  Pathology,  vol.  ii.,  p.  118. 


tained  no  fat,  and  was  a  typical  specimen  of 
fibro-cellular  tumor  in  a  very  cedematous  ana- 
sarcous  state. 

[Sarcoma  occasionally  affects  the  testi- 
cle. It  begins  in  early  life,  is  unilateral, 
involves  the  body  of  the  gland  at  first 
and  the  epididymis  late  in  the  disease,  is 
of  slow  growth,  does  not  affect  the  gene- 
ral health,  is  painless,  and  does  not  impli- 
cate the  scrotal  tissues.  Early  excision 
is  advisable.  It  frequently  is  coexistent 
with  encephaloid  disease,  and  can  only  be 
distinguished  in  typical  cases.] 


Cancer  of  the  Testicle. 

Of  the  four  varieties  of  cancer  usually 
recognized  by  pathologists,  the  "enceph- 
aloid" is  of  very  frequent  occurrence  in 
the  testicle  ;  a  few  examples  of  the  "scir- 
rhous" and  "  melanotic"  form  have  been 
met  with ;'  but  I  have  not  found  one  re- 
corded instance  of  the  "  gelatiniform" 
cancer  of  this  organ. 

Encephaloid  cancer  presents  much  the 
same  characters  in  the  testicle  as  in  other 
parts  of  the  body.  It  commences  most 
frequently  in  the  glandular  portion,  by  the 
formation  of  small  masses  among  the  tu- 
buli  seminiferi.  They  gradually  increase 
and  coalesce,  to  the  destruction  of  the 
glandular  substance.  Sometimes  it  be- 
gins at  one  point  in  the  centre  of  the  tes- 
ticle, or  in  the  rete  ;  and  the  tubuli  of  the 
lobules  are,  at  first,  spread  out  over  it. 
It  has  its.  origin  less  frequently  in  the 
epididymis.  Mr.  Wardrop  gives  a  case 
where  the  tumor  grew  from  the  surface  of 
the  tubuli  testis,  immediately  under  the 
tunica  albuginea,  and  Sir  B.  Brodie  one 
in  which  the  glandular  structure  of  the 
testicle  remained  in  a  natural  state,  while 
there  was  a  large  fungous  tumor  complete- 
ly occupying  the  tunica  vaginalis.2  It  is 
only  when  the  tumor  is  examined  in  an 
early  stage  that  we  can  tell  where  it  be- 
gan ;  for  all  the  structures  soon  become 
involved  and  destroyed  by  the  disease, 
and  the  whole  is  reduced  to  a  cancerous 
mass,  in  which  none  of  the  natural  com- 
ponents of  the  testicle  can  be  traced.  The 
mass  has  a  soft  pulpy  consistence  and, 
commonly,  a  more  or  less  uniform  white 

1  Mr.  Curling  mentions  two  instances  of 
scirrhus,  and  three  of  melanosis.  The  occur- 
rence, however,  of  true  scirrhus,  like  the 
scirrhus  of  the  mammary  gland,  is  extremely 
rare,  indeed  is  almost  disproved  by  the  more 
searching  observations  of  modern  pathologists. 
In  Path.  Trans.,  xviii.,  184,  is  the  report  of 
a  case  in  which  hard  cancer  and  sarcoma  ex- 
isted side  by  side  in  the  testicle. 

2  This  case  is  related  and  represented  by 
Sir  A.  Cooper.  One  apparently  similar  is 
given  by  Sir  E.  Home,  Obs.  on  Cancer,  p.  125. 
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or  pinkish-white  color.  When  squeezed, 
a  creamy  fluid  oozes  from  its  cut  surface 
at  a  multitude  of  points  ;  and  if  a  stream 
of  water  be  directed  upon  it,  the  greater 
part  is  washed  away,  leaving  a  floccu- 
lent,  filamentous,  areolar  structure,  in  the 

Fig.  511. 


Encephaloid  testicle,  with  a  ball  consisting  of  car- 
tilage nodules,  fibrous  and  cystic  structure  in  its  sub- 
stance :  a  a  a,  ragged  cavities  containing  fluid  and 
clotted  blood,  and  many-colored  remnants  of  clots  ;  b, 
hyaline  cartilaginous  nodules  with  central  opaque 
spots. 

interstices  of  which  the  creamy  fluid  has 
been  contained.  It  is  usually  so  soft,  and 
the  areolar  basis  is  so  fragile,  that  it  is 
liable  to  give  way  in  consequence  of  a 
slight  blow,  or  without  any  such  cause, 
and  blood  becomes  effused  in  its  sub- 
stance. This  may  take  place  at  many 
points,  interstitially,  or  into  ragged  cavi- 
ties formed  by  the  pressure  of  the  blood  ; 
and  the  effused  blood,  undergoing  changes, 
gives  rise  to  a  variety  of  appearances  and 
discolorations.  Sometimes  the  fibrous 
skeleton  is  thicker  and  tougher,  giving  a 
firmer  consistence  to  the  mass  and  simu- 
lating "fibrous  tumor,"  and  it  maybe  ar- 
ranged in  places  concentrically,  so  that 
the  more  fluid  elements  appear  as  if  they 
were  arranged  in  cysts.  Or  there  may  be 
cystic  disease  combined  with  the  cancer. 
It  not  unfrequently  happens  also  that 
masses  of  cartilage  are  present ;  and  this 
combination  is  more  frequent  in  the  tes- 
ticle than  in  other  parts  of  the  body. 
In  a  case,  a  section  of  which  is  repre- 
sented in  the  accompanying  figure,  where 
the  testicle  had  attained  to  a  very  large 
size  in  a  year  from  the  time  when  enlarge- 
ment was  first  observed,  I  found  numer- 
ous small  thin-walled  cysts,  containing 
clear  serum,  scattered  throughout  the  en- 
cephaloid structure.  They  appeared  to 
have  been  secondary  to  it,  or  to  have 
grown  together  with  it.  In  the  middle  of 
the  tumor  was  a  hard  spherical  mass,  as 
large  as  an  orange,  composed  of  compact 
fibrous  tissue  with  small  cysts,  some  of 
which  contained  clear  fluid,  and  others 


were  filled  with  nodules  of  cartilage. 
From  the  short  period  during  which  the 
testicle  had  been  enlarging  in  this  case,  it 
would  seem  that  the  several  growths — 
cystic,  fibrous,  cartilaginous,  and  can- 
cerous— had  commenced  and  gone  on 
together.  The  variety  in  them,  perhaps, 
depended  upon  the  different  structures 
involved ;  the  more  solid  elements  origi- 
nating in  the  mediastinum  and  rete,  and 
the  softer  components  in  the  glandular 
part  of  the  testicle  ;  just  as  we  find  cancer 
of  the  breast  to  be  associated  with  a  con- 
siderable development  of  fibrous  structure, 
and  cancer  of  the  bones  to  be  attended 
with  a  marked  growth  of  fibrous  and 
osseous  tissue.1 

Changes  of  a  different  kind,  due  to  de- 
generation of  parts  of  the  growth,  may 
also  take  place.  Softening  may  occur, 
producing  cavities  filled  with  grumous, 
pultaceous  substance ;  or  the  cells  and 
tissue  may  become  impregnated  with  oily 
matter,  giving  a  yellow  color  to  parts. 
None  of  these  changes  are  of  much  prac- 
tical importance,  or  affect  materially  the 
progress  of  the  disease. 

Gradually  the  mass  increases ;  not, 
however,  quite  steadily.  There  are  often 
periods  during  which  it  seems  to  be  quies- 
cent ;2  or  an  actual  temporary  diminution 
of  size  may  be  caused  by  absorption  of 
fluid  effused  during  the  earlier  stages  into 

'  In  most  of  the  cases  of  combined  enchon- 
droma  and  encephaloma  the  two  morbid  pro- 
ducts have  not  been  blended,  but,  as  in  this 
case,  the  cartilage  has  formed  a  separate  mass 
imbedded  in  the  cancer.  The  consecutive 
disease  in  other  parts  of  the  body  has  usually 
consisted  of  cancer  unmingled  with  cartilage. 

In  specimen  2429a  in  the  College  of  Sur- 
geons, portions  of  bone-like  substance,  resem- 
bling light  osteoid  tumor,  are  imbedded  in 
the  mass.  I  do  not  know  any  other  example 
approaching  to  osteoid  cancer  in  the  testicle. 

2  In  a  case  which  lasted  more  than  five 
years,  the  slow  progress  was  attributed  to  the 
process  of  retrograde  metamorphosis  in  the 
centre  of  the  tumor  nearly  balancing  that  of 
growth  at  the  circumference.  Trans,  of  Path. 
Soc,  vol.  x.,  p.  205.  In  another  case  of  simi- 
lar duration  the  mass  was  firmer  than  usual. 
Med.  Times  and  Gaz.,  vol.  xx.,  p.  291.  The 
following  is  given  by  Mr.  Paget  (Surg.  Pa- 
thology, vol.  ii,,  p.  394)  as  an  example  of  ar- 
rest or  suspension  of  the  progress  of  cancer. 
"A  man  38  years  old  had  slight  enlargement 
of  one  testicle  for  15  years,  and  its  rate  of  in- 
crease was  often  inappreciable.  At  the  end 
of  this  time  rapid  growth  ensued.  On  re- 
moval, well-marked  medullary  cancer  was 
found,  and  was  the  only  apparent  source  of 
the  enlargement.  He  died  soon  after  the 
operation  with  recurrence  of  the  disease." 

In  a  case  related  in  the  Lancet,  Aug.  10, 
1861,  the  tumor  is  said  to  have  grown  to  the 
size  of  a  new-born  infant's  head  in  sixteen 
weeks. 


934 


DISEASES    OF    THE    MALE    ORGANS. 


the  tunica  vaginalis.  The  hope  thus  en- 
gendered is  only  destined  to  be  soon  dis- 
pelled by  tbe  rapid  progress  of  the  malady. 
Tbe  tunics  of  the  testis  yield  under  the 
pressure  of  the  quickly-increasing  tumor 
more  readily  than  might  have  been  ex- 
pected, and  become  stretched  to  a  very 
great  extent ;  so  that  although  the  tumor 
may  attain  to  large  size,  they  seldom  give 
way.  Sir  A.  Cooper  speaks  of  the  disease 
making  its  way  through  them  and  pro- 
jecting as  a  bleeding  fungus  through  the 
ulcerated  skin,  andl  have  a  patient  now 
under  my  care  in  whom  this  is  the  case  ; 
but  as  a  general  rule,  before  there  is  time 
fur  this  to  have  taken  place,  the  testicle 
has  been  amputated,  or  the  disease  has 
extended  along  the  spermatic  cord  to  the 
abdomen,  the  lumbar  glands  and  other 
organs  have  become  involved,  and  the 
patient  has  sunk  under  the  depressing 
and  destructive  effects  of  the  disease. 

Cancer  of  the  testicle  makes  its  appear- 
ance at  all  periods  of  life,  from  the  earliest 
infancy1  to  old  age,  but  is  most  frequent 
from  twenty  to  forty.  It  is  rare  after 
sixty.  It  has  been  observed  in  the  unde- 
scended testicle  in  several  instances  (see 
p.  895). 

Symjrtoms. — Quickly  progressing  solid 
enlargement  of  the  testicle,  without  in- 
flammation, is  the  great,  the  almost  infal- 
lible indication  of  the  disease.  Whenever 
we  can  make  sure,  therefore,  that  this  is 
going  on,  we  may  be  pretty  certain  that 
there  is  medullary  cancer.  The  enlarge- 
ment is  general,  the  testis  and  epididymis 
being  usually  blended  at  an  early  period. 
The  partis  at' first  rather  firm  ;  and  the 
firmness  is  uniform,  and  the  surface 
smooth.  After  a  time  the  mass  becomes 
softer,  at  some  parts  more  than  others,  so 
as  to  have  a  pulpy,  elastic,  or  fluctuating 
feel,  tempting  a  lancet-thrust.  It  is  not 
commonly  very  tender  or  painful.  If 
there  is  pain,  it  is  dull,  not  acute  or  lan- 
cinating. Pressure  does  not  elicit,  at  any 
part,  the  peculiar  sensation  of  the  testicle 
being  touched.  The  veins  of  the  scrotum 
become  turgid.  The  cord  is  free  at  first  ; 
and  the  vas  deferens  can  be  felt  to  be 
natural.  Soon  the  cord  becomes  thick 
and  full  from  turgescence  of  its  vessels, 
perhaps  thick  and  firm  from  deposit  of 

1  In  the  College  of  Surgeons  (No.  2401)  is 
the  section  of  a  large  medullary  tumor  from 
the  testicle  of  an  infant  seven  months  old. 
It  has  been  known  to  exist  in  several  instances 
in  children  under  two  years.  See  microsco- 
pical examination  of  malignant  tumors  of  the 
testicle,  from  boys  aged  five  and  three,  in 
Trans,  of  Path;  Soc,  vol.  xi.,  pp.  161,  165. 
The  tumor  from  the  younger  boy  was  judged 
from  the  examination  to  be  innocent,  "  fibro- 
riucleated ;"  the  sequel  given  in  vol.  xii.,  p. 
164,  proved  it  to  be  malignant. 


medullary  matter  in  it.  As  the  disease 
progresses,  the  health  suffers,  the  patient 
becoming  weak  and  thin,  with  anxious 
expression.  It  is,  however,  important  to 
remark  that  this  alteration  in  the  general 
health  is  by  no  means  constant,  or  even 
usual,  in  the  early  stages,  and  that  it  has, 
therefore,  no  necessary  connection  with 
the  malady,  but  is  only  a  result  of  the 
effects  of  the  malady  upon  the  constitu- 
tion. So  much  is  said  and  written  about 
cancerous  cachexia,  that  cachexia  comes 
to  be  regarded  as  a  necessary  associate  of 
cancer.  Hence  physicians  and  surgeons 
rely  upon  it  as  a  means  of  diagnosis,  and 
conceive  that  a  disease  cannot  be  cancer- 
ous because  the  patient's  health  is  good  ; 
whereas,  in  realitj^,  cancel',  especially  in 
early  and  middle  life — the  periods  in  which 
the  testicle  is  most  commonly  attacked — 
fastens  itself  often,  I  would  say  oftenest, 
upon  those  who  are  well  nourished  and 
florid,  who  seem  the  most  healthy  and 
robust,  and  so  give  promise  of  long  life 
and  vigor. 

Although  the  diagnosis  of  medullary 
cancer  may  seem  to  be  easy,  the  mistakes 
which  frequently  occur  prove  that  it  is 
not  always  so ;  and  there  are  few  sur- 
geons who  have  not  been  puzzled,  and 
occasionally  foiled,  in  distinguishing  it 
from  non-transparent  hydrocele,  hemato- 
cele, and  cystic  disease,  and,  in  its  early 
stages,  from  syphilitic  disease.  If  a  tes- 
ticle, which  has  enlarged  quickly,  is  solid, 
it  is,  in  all  probability,  medullary  ;  but 
the  difficulty,  in  some  cases,  is  to  be  cer- 
tain that  it  is  solid.  The  weight,  the 
sense  of  fluctuation,  and  the  history,  will 
enable  us  to  decide  this  point  in  many 
cases  ;  but  we  often  require  the  addition- 
al information  afforded  by  a  trocar  or  an 
incision.  It  is  best  to  resort  to  the  latter, 
as  it  affords  the  most  certain  information, 
and  is  the  best  treatment  in  those  cases 
of  hydrocele  and  hematocele  that  are 
likely  to  be  mistaken  for  encephaloma.' 
The  diagnosis  from  cystic  disease  may  be 
based  partly  upon  the  rate  of  growth, 
but  especially  upon  the  information  eli- 
cited by  the  trocar.  It  is  not  of  so  much 
importance,  because  the  treatment  is  the 
same,  whether  the  growth  be  cystic  or 
medullary,  and,  as  has  been  already  said, 
the  two  diseases  are  often  combined.  The 
point  of  most  practical  importance,  and 
of  greatest  difficulty,  is  to  distinguish 
cancer  of  the  testicle,  in  an  early  stage, 

1  The  amount  of  blood  which  flows  through 
the  canula  of  a  trocar  thrust  into  an  encepha- 
loid  testicle  is  sometimes  so  great  as  to  lead 
to  the  supposition  that  it  must  be  a  hemato- 
cele. It  is  to  be  remarked,  however,  that  in 
such  cases  the  diminution  of  the  swelling  is 
not  so  proportionate  to  the  flow  of  blood  as  it 
is  in  hematocele. 
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from  enlargement  caused  by  inflamma- 
tion— simple,  syphilitic,  and  scrofulous. 

[The  difficulties  of  deciding  upon  the 
true  character  of  any  chronic  growth  or 
enlargement  of  the  testicle  are  so  great 
that  it  seems  worth  while  to  give  a  resume 
of  the  chief  characteristics  of  the  three 
diseases  most  likely  to  be  confounded  with 
one  another. 

Syphilitic  orchitis. — History  of  syphilis  : 
most  common  in  middle  and  later  life  ; 
other  symptoms  of  syphilis  often  present ; 
duration  several  years  ;  is  comparatively 
small ;  is  more  frequently  seen  than  the 
others  ;  may  be  smooth  and  oval,  but  is 
often  lumpy  ;  body  of  gland  primarily  af- 
fected ;  heavy  ;  painless  ;  skin  rarely  in- 
volved ;  ulceration  or  suppuration  rare  ; 
no  change  in  scrotal  veins  ;  both  testes 
often  attacked  ;  fungus  very  rare,  if  pre- 
sent is  hard,  yellow,  does  not  bleed  easily, 
no  sinuses,  slow  and  painless  in  growth  ; 
no  glandular  enlargement ;  very  curable 
under  proper  treatment. 

Scrofulous  or  tubercular  orchitis. — History 
of  tubercle  or  scrofula  :  most  common  in 
early  youth  and  manhood ;  duration 
longer  than  syphilitic  sarcocele  ;  medium 
size  ;  next  in  frequency  to  above  ;  knotty, 
irregular ;  epididymis  first  affected ;  no 
pain,  absence  of  normal  sensation ;  skin 
involved  just  before  formation  of  abscess  ; 
suppuration  common  ;  no  change  in  scro- 
tal veins ;  both  testes  often  affected ; 
fungus  not  common,  if  present,  pale, 
bleeds  easily,  has  sinuses,  is  slow  of  growth 
and  painless  ;  no  glandular  enlargement  ; 
generally  incurable. 

Encephaloid  orchitis.  —  No  history  of 
syphilis  or  scrofula,  possibly  not  of  can- 
cer ;  most  common  in  youth  ;  duration 
short,  average,  two  years  ;  attains  great 
size,  often  immense  ;  least  common  of  the 
three  ;  uneven,  hard  and  soft  spots,  in- 
definite fluctuation ;  body  of  testis  first 
affected  ;  severe  lancinating  pain,  worse 
in  later  stages  ;  skin  of  scrotum  involved  ; 
ulceration  common ;  scrotal  veins  enlarged 
and  varicose  ;  usually  only  one  testicle 
suffers,  fungus  always  present,  bleeds 
readily,  soft,  ichorous,  sloughing,  offen- 
sive, painful ;  inguinal  and  pelvic  glands 
involved  :  fatal,  kills  by  hemorrhage  or  ca- 
chexia if  not  removed,  by  return  of  dis- 
ease if  extirpated. 

These  differential  symptoms  have  been 
condensed  from  the  excellent  diagnostic 
tables  contained  in  the  works  of  Agnew 
and  Van  Buren  and  Keyes.] 

The  absence  of  the  symptoms  of  in- 
flammation is  so  frequent  in  inflammatory 
affections  that  this  negative  symptom 
helps  us  very  little  ;  and  our  opinion  is 
rather  to  be  formed  by  observing  the  influ- 
ence upon  the  swelling  of  those  remedies 
which  are  usually  of  service  when  it  is  of 
inflammatory  nature.     If  we  find  that  the 


swelling  does  not  yield  to  antiphlogistic 
measures,  with  mercury  and  iodine,  but 
goes  on  increasing,  we  have  reason  to  fear 
that  it  may  be  caused  by  some  growth, 
malignant  or  other,  in  the  testicle.  The 
difficulties  of  diagnosis  have  been  found  to 
be  very  great  when  a  retained  testicle  has 
been  the  seat  of  malignant  disease. ' 

The  disease  usually  terminates  fatally 
in  about  eighteen  months  or  two  years  ;2 
and  it  does  so  less  by  the  changes  it  in- 
duces in  the  testicle  than  by  its  effects 
upon  distant  organs  and  upon  the  consti- 
tution. Sometimes  the  inguinal  glands  are 
involved.  More  commonly  it  spreads  up 
the  cord  into  the  abdomen,  attacking  the 
lumbar  glands,  and  giving  rise  to  the 
formation  of  masses  which  "compress  the 
vena  cava  and  thoracic  duct,  destroy  the 
bodies  of  the  vertebras,  press  upon  the 
spinal  cord  or  the  nerves,  or  impair  the 
action  of  the  abdominal  viscera.  The 
most  distant  organs  also  become  the  seat 
of  its  ravages,  particularly  the  lungs. 
Cancer  of  the  lungs  is  not  a  veiy  common 
affection  ;  but  I  have  observed  it  to  occur 
more  often  as  a  sequence  of  that  disease 
of  the  testicle  than  of  other  parts.  It 
rarely  affects  both  testicles. 

Treatment. — The  removal  of  the  part 
should  not  be  attempted  unless  there  be  a 
fair  prospect  of  taking  away  the  whole 
disease.  If  it  has  spread  up  to  the  in- 
guinal canal,  or  if  there  is  a  tumor  in  the 
abdomen,  it  is  not  worth  while  to  subject 
the  patient  to  an  operation.3  After  com- 
plete extirpation,  the  prospect  is  no  better 
than  after  similar  operations  for  cancer  in 
other  parts.  Indeed  the  tendency  to 
secondary  disease  seems  to  be  remarkably 
strong  when  the  testicle  has  been  the 
primary  seat  of  cancer  ;  so  that  the  en- 

1  Med.-Chir.  Trans.,  vol.  xxx.,  p.  10. 

2  In  Med.  Times  and  Gaz.,  vol.  xix.,  p.  258, 
two  cases  are  mentioned  in  which  the  disease 
terminated  fatally,  without  operation,  four 
months  from  the  time  at  which  it  was  first 
observed  in  the  testicle.  Cases  have  been 
mentioned  in  foot-note,  p.  933,  in  which 
life  was  prolonged  to  five,  and  even  fifteen 
years. 

3  It  would  seem  that  quite  sufficient  atten- 
tion is  not  paid  to  this  point.  Of  36  cases 
collected  in  the  Medical  Times  and  Gazette, 
vol.  xix.,  p.  258,  three  died  within  a  week, 
and  cancer  was  found  in  the  lumbar  glands  ; 
two  died  within  six  weeks,  and  two  within 
three  months  of  the  operation.  There  was, 
in  each,  disease  of  the  lumbar  glands,  or 
lungs,  or  both.  In  a  specimen  in  St.  Thomas's 
Hospital  Museum  the  cord  is  healthy  for  an 
inch  and  a  half  above  the  testis,  and  then  is 
expanded  by  encephaloid  disease,  which  was 
not  discovered  before  the  operation. 

In  Path. Trans.,  vol.  xvii.,  p.  180,  is  recorded 
a  case  in  which  both  testicles  were  removed  for 
sarcocele  supposed  to  be  of  malignant  nature. 
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couragement  to  surgical  interference  is 
not  great ;  and  the  most  that  can  be  said 
is,  that  life  may  be  prolonged  thereby  a 
little.  One  patient  lived  four  years,  under 
my  observation,  after  the  removal  of  a 
■well-marked  medullary  testis,  and  died, 
as  we  believed,  of  phthisis  ;  but  a  post- 
mortem examination  was  not  obtained. 
Sir  B.  Brodie  heard  of  one  patient  alive 
and  well  three  or  four  years  after  the 
operation.  Mr.  Curling  relates  four  cases 
iu  which  the  patients  were  well  at  the 
respective  periods  of  1;en,  four,  nine,  and 
twelve  years  after  the  operation  ;  and 
quotes  four  others  from  Dr.  Baring,  of 
Hanover,  in  which  considerable  periods 
had  elapsed  without  return.  Mr.  Cock 
mentioned  the  case  of  a  man  whose  testis 
he  removed  for  medullary  cancer,  who 
was  in  good  health  six  years  afterwards, 
and  emigrated  to  Australia.1 

It  is  to  be  observed  that  the  presence  of 
cartilage  cells  or  masses  of  cartilage  may 
be  commonly  detected  in  the  secondary 
or  the  recurrent  form  of  the  disease,  when 
cartilage  exists  in  the  primary  formation. 
See  cases  of  this  kind  reported  in  Med. 
Times  and  Gaz.,  May,  18G9,  p.  503. 


Calcareous,  Osseous,  axd   other 
Formations. 

Mention  has  already  been  made  of  the 
formation  of  calcareous  flakes  or  masses 
in  the  testicle  and  its  coverings.  The}r 
are  generally  the  result  of  the  earthy  im- 
pregnation of  lymph  or  scrofulous  de- 
posits. It  is  not  uncommon  to  find  them 
in  the  tunica  vaginalis  as  spots,  streaks, 
or  flakes,  occupying,  perhaps,  a  consider- 
able part  of  the  tunic.  It  may  be  in  the 
form  of  fine  sand  on  its  surface  ;  or  there 
may  be  rough  nodulated  lumps  in  its 
cavity,  consequent  on  changes  taking 
place  in  lymph  effused  there.  Sometimes 
they  are  in  the  substance  of  the  testis  or 
the  epididymis  ;  and  the  whole  of  the 
gland  has  been  converted  into  an  earthy 
mass.  I  am  not  aware  that  these  deposits 
have  been  traced  to  a  gouty  cause,  or  that 
they  have  been  found  to  consist  of  uric 
acid  in  combination  with  an  alkali.  Now 
and  then  the  vas  deferens  has  been  dis- 
covered choked  with  earthy  matter,  or  to 
have  undergone  calcareous  degeneration 
in  a  greater  or  less  part  of  its  length.2 

Bone,  skin,  hair,  teeth. — Like  the  ovary, 
the  testicle  is  occasionally  the  seat  of 
dermoid  cysts,  having  much  the  structure 
of  true  skin,  with  cuticle,  hair-bulbs,  and 

:  Med.  Times  and  Gaz.,  vol.  six.,  p.  287. 
2  Mr.  Gamgee   (Surgical    Researches)   has 
collected  numerous  examples  of  "  calcification 
„and  ossification  of  the  testicle  and  its  appen- 
dages in  men  and  animals." 


sebaceous  follicles,  and  containing  the 
products  of  these  structures,  viz.,  epithe- 
lial scales  in  various  states,  hair,  and 
waxy  or  oily  matter.  Sometimes,  in  ad- 
dition, masses  of  bone,  with  or  without 
teeth,  are  embedded  in  the  wall  of  the 
cyst ;  and  there  may  be  other  solid  matter, 
fibrous  or  cerebriform,  with  cavities  con- 
taining fluid  of  various  colors  and  consist- 
ence. The  osseous  masses,  which  may 
consist  of  true  bone,  are  generally  of  ir- 
regular shape,  and  uneven  on  the  surface  ; 
and  the  teeth,  which  ma}'  have  crowns 
and  fangs  like  ordinary  teeth,  are  com- 
monly crooked  and  disposed  in  a  dis- 
orderly manner,  quite  unlike  the  teeth  in 
a  jaw.  These  tumors  have,  in  most  in- 
stances, been  observed  soon  after  birth, 
and  are,  probably,  usually  congenital. 
The  rate  of  their  increase  varies  a  good 
deal.  Sometimes  they  do  little  more  than 
increase  pari  passu  with  the  growth  of  the 
individual  ;  or  they  may  grow  at  a  some- 
what quicker  rate  ;  and  the}7  are  liable  to 
sudden  accessions  of  increase,  which  may 
be  due  to  an  injury,  and  may  be  attended 
with  inflammation.  The  inflammation 
has,  in  one  or  two  instances,  gone  on  to 
suppuration ;  and  the  bursting  of  the 
abscess  has  been  attended,  or  followed, 
by  the  discharge  of  oily  matter,  hair, 
teeth,  or  bony  fragments.  In  the  greater 
number  of  recorded  cases  these  masses 
appear  to  have  been  developed  in  the 
testicle  ;  but  it  is  not  certain,  from  the 
description  of  other  cases,  that  this  was 
so ;  and  in  the  one  described  by  Velpeau, 
the  tumor  could  be  dissected  from  the 
testicle,  which  was  slightly  atrophied. 

In  accordance  with  the  views  of  Geoff- 
roy  Saint-IIilaire,  these  tumors  have  been 
thought  by  most  pathologists  to  be  due  to 
"  foetal  inclusion  ;"  that  is  to  say,  it  is 
conceived  that  the  more  or  less  imperfect 
germs  of  a  second  foetus  have  become  in- 
cluded in  the  testicle  during  development. 
It  may,  however,  well  be  doubted  whether 
such  a  process  ever  takes  place  ;  and  the 
probability  of  its  being  the  cause  of  the 
formations  in  question  is,  to  my  mind, 
very  small.  They  are  far  more  likely  to 
be  the  result  of  departures  from  the 
natural  formative  processes  in  the  testicle 
at  a  period  when  the  developmental  forces 
are  in  activity  and  when  morbid  products 
are  more  prone  to  be  composed  of  natural 
structures  than  they  are  when  occurring 
at  subsequent  periods  of  life.  Moreover, 
the  peculiar  function  of  this  organ  and  of 
the  ovary  may  predispose  either  gland, 
under  certain  circumstances,  to  the  evo- 
lution of  some  structures  which,  in  the 
natural  course  of  things,  should  result 
from  the  combination  of  their  secretions. 
The  "  heterotopic  plastique'1'1  of  Lebert,  in 
other  words,  the  production  of  these  struc- 
tures by  forces  existing  in  the  part,  is,  I 
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think,  more  in  accordance  with  other  tera- 
tological  and  pathological  phenomena 
than  the  "inclusion"  theory  of  Saint-Hil- 
aire. 

The  only  treatment  is  extirpation,  which 
should  be  performed  if  the  tumor  increases 
or  is  a  source  of  inconvenience.  The 
tumor  is  not  likely  to  be  of  malignant 
nature,  nor  to  be  followed  by  any  disease 
of  that  kind  in  other  parts.  In  none  of 
the  cases  which  have  been  recorded,  how- 
ever, has  the  sequel  been  sufficiently  given 
to  determine  this  point.  It  is  quite  pos- 
sible that  encephaloid  disease  may  be  en- 
grafted upon  it,  and  may  have  been,  in 
some  instances,  the  cause  of  the  more 
rapid  increase  of  size.  In  performing  the 
operation,  it  should  be  remembered  that 
the  testicle  may  be  free,  and  that  in  one 
case  (Velpeau's)  it  was  left  uninjured, 
though  the  patient  died  of  purulent  in- 
fection.1 

The  operation  of  castration  is  very  sim- 
ple and  easily  performed.  Yet,  to  per- 
form it  well  and  to  ensure  success,  as  far 
as  possible,  it  is  necessary  to  attend  to 
some  minor  points.  The  incision,  com- 
mencing at  the  external  ring,  should  go 
quite  to  the  bottom  of  the  scrotum,  so  as 
to  afford  a  drain  for  fluids  that  might 
otherwise  accumulate  in  the  wound.2  It 
is  seldom  necessary  to  remove  any  skin  ; 
but  if  it  be  desirable,  a  good  deal  may  be 
cut  away  without  interfering  with  the 
healing  of  the  wound.  The  superficial 
structures    having    been    reflected    from 


1  Dr.  Verneuil  (Memoire  sur  l'inclusion 
scrotale  et  testiculaire,  republished  from  the 
Archives  generales  de  Medecine,  juhi,  1855, 
et  suivants)  describes  one  case,  and  has  col- 
lected nine  others.  He  advocates  the  inclu- 
sion-theory very  strongly,  arguing  much  from 
the  resemblance  of  some  of  the  products  to 
bones  and  other  parts  of  the  foetus.  In  con- 
sidering such  a  question,  however,  we  must 
take  the  observations  with  some  reserve,  and 
must  make  some  allowance  for  the  imagina- 
tion of  anatomists  and  pathologists,  which 
has  always  shown  itself  remarkably  fertile  in 
resemblance  of  that  sort.  Similar  tumors 
have  been  found  in  the  horse's  testicle  by 
the  late  Mr.  Bowles,  of  Cambridge.  Indeed, 
I  believe  structures  of  this  sort — natural 
structures — are  more  liable  to  be  developed 
abnormally  in  the  lower  animals  than  in 
man. 

Tilanus  (Schmidt's  Jahrbiicher,  c.  171)  de- 
scribes a  congenital  cysto- fibroid  of  the  testi- 
cle removed  from  a  man  aged  twenty,  con- 
taining hair,  sebaceous  glands,  well-developed 
cartilage,  and  bone. 

2  To  secure  better  drainage,  Auinont  pro- 
posed to  make  the  incision  along  the  hinder 
part  of  the  scrotum  instead  of  in  front,  and 
the  plan  has  been  adopted  in  England ;  but 
it  must  be  attended  with  some  inconvenience, 
and  is  not  necessary. 

vol.  ii. — 60 


either  side,  an  assistant  should  hold  the 
cord  between  his  linger  and  thumb,  to 
prevent  its   escaping  into    the  inguinal 
canal  after  its   division.     This   is  most 
likely  to  occur  when  the  testicle,  being 
large  and  heavy,  has  dragged  the  cord 
down.     A  good   deal  of  trouble  has,  in 
some  cases,  ensued  from  neglect  of  this 
precaution,  it  having  been  found  neces- 
sary to  cut  into  the  inguinal  canal  in 
search  of  the  cord  ;  and  this  has  been  fol- 
lowed by  peritonitis.     When  the  testicle 
is  not  large,   or  when  the  cord  can  be 
divided  at  some  little  distance  from  the 
inguinal  canal,  there  is  no  fear  of  disap- 
pearing ;  and  in  such  cases,  I  have  ope- 
rated quite  alone,  without  any  assistance, 
and  have  experienced  no  difficulty.     In 
dissecting  out  the  testicle,  the  raphe  of  the 
scrotum  and  the  penis  are  to  be  avoided. 
Some  pains  should  be  bestowed  on  the 
process  of  securing  the  bloodvessels  of  the 
cord  and  of  the  scrotum  ;  for  unless  this 
i  can  be  carefully  done,  there  is  liability  to 
1  hemorrhage  after  the  patient  is  in  bed.   I 
suspect  that  secondary  hemorrhage  after 
operations  may,  in  this  and  almost  all 
operations,  be  prevented  by  properly  se- 
curing the  vessels  at  the  time.     The  ves- 
sels of  the  cord  should  be  tied  separately. 
There  are  usually  two,  the  spermatic  and 
deferential  arteries  ;  there  may  be  more. 
It  is  a  bad  practice  to  include  the  whole 
cord  in  one  ligature  ;  first,  because  unne- 
cessary pain  from   tying  the  nerves  is 
likely  to  be  so  caused  ;  secondly,  because 
it  is  never  safe  to  include  much  tissue  in 
the  knot  with  an  artery.      [If  a  pin  be 
passed  between  the  vas  deferens  and  the 
other  portions  of  the  cord  containing  the 
bloodvessels,  and  a  twisted  suture  or  lig- 
ature thrown  around  its  extremities,  the 
operation  can  be  more  rapidly  performed, 
the  cord  will  be  under  complete  control, 
and  the  ligature  can  be  removed  at  any 
time  by  simply  withdrawing  the  pin.    The 
artery  of  the  vas  deferens  is  very  small, 
often  does  not  bleed  at  the  time  of  opera- 
tion, and  may  escape  observation,  in  which 
case    hemorrhage   will    occur    after    the 
wound  is  closed.    By  the  use  of  the  pin  this 
is  prevented.     Many  surgeons  invariably 
follow  this  plan  with  no  evil  results.  ]  When 
this  is  done,  it  is  probable  that  the  divis- 
ion of  the  inner  coats  of  the  artery  by  the 
thread,  which  conduces  much  to  the  clo- 
sure and  healing  of  the  vessel,  may  not 
be  effected  ;  and  then,  after  a  few  clays, 
the  included  tissue,  softening  and  becom- 
ing absorbed,  may  leave  the  ligature  loose 
and  the  vessel  free  to  bleed.     I  have  sev- 
eral times  attributed,  and  I  believe  cor- 
rectly, secondary  hemorrhage  to  this  care- 
less mode  of  tying  vessels.1     The  interior 

1   In  a  case  where  hemorrhage  ensued  pro- 
fusely an  hour  after  tying  the  cord  en  masse, 
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of  the  wound  should  be  roughly  sponged, 
over  and  over  again,  to  remove  clots  and 
cause  the  vessels  to  bleed  ;  and  all  that 
do  bleed  with  any  briskness  should  be 
tied.  The  surgeon  should  endeavor  to  tie 
them  all  at  the  time  of  the  operation,  and 
should  close  the  wound  while  the  patient 
is  under  the  influence  of  the  chloroform. 
It  is  often  recommended  to  leave  the 
wound  open  for  a  few  hours,  because  of 
the  probability  of  hemorrhage.  This  plan 
tends  to  make  the  surgeon  less  painstak- 
ing in  tying  the  vessels  ;  and  when  it  has 
been  followed,  I  have  often  found  that 
bleeding  has  occurred,  and  it  has  been 
necessary  either  to  administer  chloroform 
again,  or  to  put  the  patient  to  much  pain 
in  securing  the  vessels  and  closing  the 
wound.  The  edges  of  the  skin  should  be 
approximated  with  sutures  ;  and  no  other 
dressing  of  any  kind  should  be  applied, 
no  plaster,  no  compress,  no  bandage. 
For  many  years  I  have  followed  this  plan 
in  the  treatment  of  wounds  after  opera- 
tion, with  very  few  exceptions,  after  am- 
putation, hernia,  breast-excision,  etc., 
leaving  the  wound  quite  uncovered,  and 
have  made  some  efforts  to  impress  upon 
others  the  advantage  of  it.  I  am  glad  to 
find  the  practice  is  being  adopted  in 
some  hospitals,  and  feel  sure  that  in  time 
it  will  be  universal.  Xo  dressings  being 
applied,  there  are  none  to  be  removed  and 
re-applied ;  the  wound  is  kept  cool,  and 
can  easily  be  kept  clean  and  pure,  and 
discharges  find  a  ready  escape.  If  any- 
thing goes  wrong,  it  is  at  once  detected, 
and  the  removal  of  a  stitch  or  slight  open- 
ing of  the  wound  will  give  vent  to  matter 
and  relieve  the  part ;  or  a  poultice  may  be 
applied.  A  poultice  is  better  than  lint 
under  oiled  silk,  being  softer,  and  adapting 
itself  more  completely  to  the  inflamed  sur- 
face. The  general  treatment  must  de- 
pend upon  the  habits  and  requirements 
of  the  patient  in  each  particular  case.  I 
never  operate  upon  a  florid,  robust  person 
— especially  after  middle  life — if  I  can 
help  it,  without  some  previous  preparation 
by  aperients  and  regulated  diet ;  and  be- 
lieve that  by  this  precaution  erysipelas, 
so-called  pyamiia,  and  other  ill  conse- 
quences may  often  be  prevented. 

(Though  I  leave  the  above  paragraph  as 
it  stood  in  the  former  edition,  I  must  add 

and  other  expedients  failed,  the  bleeding  was 
finally  arrested  by  a  large  Signorini's  tourni- 
quet applied  so  as  to  compress  the  eord  on  the 
pubes.  Med.  Times  and  Gaz.,  vol.  xiv.,  p. 
339.  The  ecraseur  has  been  used  to  divide 
the  cord,  but  is  not  to  he  preferred  to  the 
plan  of  cutting  it  through  and  tying  the 
vessels  separately.  Moreover,  experience 
tells  us  that,  though  bleeding  may  not  occur 
at  the  time,  it  is  liable  to  take  place  a  few 
hours  after  the  use  of  the  ecraseur. 


that  since  it  was  written  I  have  seen  cause 
to  deviate  from  the  practice  there  advo- 
cated in  two  particulars.  1st.  I  rarely 
now  use  the  common  ligatures,  employing 
either  the  carbolized  catgut,  or  more  usu- 
ally resorting  to  torsion,  which,  if  care- 
fully employed  (it  requires  more  care  and 
patience  than  the  ligature)  is  generally 
sufficient,  -dly.  After  the  vessels  have 
been  secured,  1  sponge  the  surface  of  the 
wound  well  with  carbolic  acid.  I  do  this, 
not  as  a  thorough  convert  to  the  antisep- 
tic views,  but  because  I  think  that  the 
wound  heals  better  and  more  quickly  when 
this  is  done.) 

The  surgeon  should  ascertain  whether 
there  be  hernia  on  the  side  to  be  operated 
on,  and  if  there  is,  the  extent  to  which 
the  sac  descends  upon  the  cord  ;  and  he 
must  be  careful  not  to  interfere  with  it. 
It  may  be  necessary  to  dissect  the  cord 
from  behind  the  sac.  I  was  fully  impressed 
with  the  need  of  caution  in  this  particular 
by  finding,  after  the  operation  of  castra- 
tion had  been  performed  on  the  dead  sub- 
ject in  lecture,  that  the  lower  part  of  a 
hernial  sac  had  beeu  removed  with  the 
testicle.  Sir  E.  Home  relates  a  case  in 
which  the  dressings  were  forced  off  by  a 
protrusion  of  the  intestines  during  a  fit  of 
coughing.1 

A  fatal  result  has  not  followed  in  many 
cases,  and  in  some  of  these  it  might  have 
been  prevented.  For  instance,  it  has  re- 
sulted from  hemorrhage  in  consequence  of 
retraction  of  the  cord  before  the  vessels 
were  secured,  and  from  peritonitis  occa- 
sioned by  searching  after  the  retracted 
cord.  More  frequently  the  cause  of 
death  has  been  erysipelas,2  or  suppuration 
in  other  parts  of  the  body  (pyaemia). 

Functional  Disorders  of  the 
Testicle. 

An  interesting  and  important,  though 
difficult  and  rarely   discussed,    point   in 


1  Mr.  Curling  "  removing  a  large  carcino- 
matous testicle,  accidentally  opened,  in  di- 
viding the  spermatic  cord,  a  hernial  sac  con- 
taining a  small  piece  of  omentum,  of  the  ex- 
istence of  which  he  was  not  aware.  A  com- 
press was  applied  at  the  groin,  and  no  ill 
effect  followed." 

2  Two  fatal  cases  of  erysipelas  are  reported 
in  the  Med.  Times  and  Gaz.,  vol.  xix.,  p.  256. 
In  both  there  was  malignant  disease  of  the 
lumbar  glands.  Of  36  cases  of  castration  for 
malignant  disease  reported  in  that  journal, 
26  recovered  ;  the  number  of  deaths  was 
greatly  dependent  upon  the  invasion  of  other 
organs  by  the  disease,  and  the  consequent 
cachectic  state  of  the  patients  ;  the  proportion 
of  recoveries  when  the  disease  was  not  ma- 
lignant was  26  to  1  ;  a  low  form  of  phlegmo- 
nous erysipelas  was  the  cause  of  death  in  the 
one  fatal  case. 
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plrysiology  is  the  relation  of  the  genera- 
tive apparatus  to  the  moral  character,  and 
the  degree  in  which  the  former  is  subser- 
vient to  and  regulated  by  the  latter.  I 
think  it  would  be  found  that  it  is  so  to  a 
very  great  extent,  to  a  greater  extent,  per- 
haps, than  is  usually  recognized  ;  and  it 
is  desirable  that  practical  men  should 
pause  awhile  upon  a  question  of  this  sort, 
and  not  hastily  commit  themselves  to 
opinions  which  may  have  much  influence 
upon  the  well-being  and  happiness  of 
society.  There  are  no  organs  so  much 
under  control  as  those  of  generation.  Their 
functions  are  neither  directly  nor  indi- 
rectly, in  the  least,  essential  to  life,  scarcely 
even  to  the  well-being  of  the  body;  indeed, 
which  is  more  remarkable  and  unusual, 
they  are  scarcely  essential  to  the  mainte- 
nance of  the  structure  of  the  organs  them- 
selves in  perfect  integrity.  The  functions 
of  the  testicle,  like  those  of  the  mammary 
gland  and  the.  uterus,  may  be  suspended 
for  a  long  period,  possibly  for  life  ;  and 
yet  its  structure  may  be  sound  and  capa- 
ble of  being  roused  into  activity.  In  this 
respect  its  qualities  peculiarly  adapt  it  for 
subserviency  to  man's  moral  nature.  ISTot 
that  it  yields  a  tame  and  easy  submission. 
By  no  means.  That  stern  struggle  be- 
tween the  moral  and  the  physical  is  one  of 
man's  greatest  trials  ;  a  trial  which  it  may 
be  presumption  voluntarily  to  encounter, 
yet  a  trial  which  is,  at  some  time  or  other, 
laid  upon  most  men  ;  and  it  is  some  satis- 
faction to  know,  that  if  the  victory  be 
with  the  moral,  it  is  not  necessarily  at 
the  expense  of  the  physical.  It  is,  per- 
haps, partly  with  the  view  of  giving 
strength  for  this  control,  or  rather  of  dis- 
arming the  antagonist,  that  the  advocates 
of  celibacy  among  the  clergy  are  usually 
the  advocates  also  of  stringent  and  regu- 
larly repeated  fastings. 

The  earliest  and  most  frequent  cause  of 
disorder  of  the  generative  apparatus  is 
the  practice  of  self-abuse,  the  tendency  to 
which  is  strongest  about  the  age  of 
puberty.  At  that  time  there  is  considera- 
ble excitement  about  these  organs,  in- 
creased, perhaps,  by  the  conversation  and 
thoughts  which  are  indulged  in  ;  and  it  is 
apt  to  be  unchecked  by  the  moral  control, 
which  has  not  yet  acquired  its  proper 
influence.  Moreover,  lads  are  often  in- 
duced to  the  pernicious  practice  by  their 
companions,  who  may  be  as  ignorant  as 
themselves  of  the  wrong  and  mischief 
they  are  doing.  It  would  be  a  very  good 
thing  if  those  who  have  the  charge  of 
boys  were  less  scrupulous  in  giving  warn- 
ing upon  this  matter.  Much  trouble  and 
anxiety  might  be  spared  by  timely  advice 
seriously  and  kindly  given.  From  no  one 
could  this  come  better  and  with  more 
authority  than  from  the  medical  attendant, 
who  often   has,  or  may  find,  an  opportu- 


nity of  giving  a  hint  in  time ;  and,  if  I 
am  not  much  mistaken,  his  kindness  will 
generally  be  well  appreciated.  An  exten- 
sive acquaintance,  through  years,  with 
those  who  have  just  come  from  our  schools, 
has  impressed  the  importance  of  this 
matter  upon  me.  Often,  unfortunately, 
the  habit  is  commenced  at  an  earlier 
period  than  I  have  mentioned,  as  early, 
perhaps,  as  the  age  often  or  twelve.  The 
pernicious  effects  are  evinced  first  in  in- 
ducing a  weakness  and  irritability  in  the 
organs  themselves,  with  nocturnal  emis- 
sions, or  emissions  occurring  during  the 
day  under  slight  excitement,  imperfect  or 
transient  erections,  premature  ejaculatio 
seminis,  etc.  ;  secondly,  in  a  general  en- 
feeblement  of  the  frame  and  "disorder  of 
the  various  functions,  in  indigestion  in 
some  of  its  many  forms,  palpitation  of  the 
heart,  nervousness  and  impairment  of  the 
mental  vigor,  epileptic  and  amaurotic 
symptoms,  or  even  paralysis ;  thirdly,  in 
its  influence  on  the  character,  in  a  lessen- 
ing of  the  moral  courage  and  the  en- 
gendering a  tendency  to  shyness,  hypo- 
chondria, reserve,  and  solitariness.  The 
mind  becomes  engrossed  with  the  one 
subject ;  and  this  unfits  it  for  high  thought 
and  bold  resolve.  The  man  is  lowered 
in  his  own  estimation  by  the  conscious- 
ness of  yielding,  or  having  yielded,  to  a 
secret  habit,  and  is  haunted  by  the  thought 
of  the  mischief  he  has  entailed  on  himself. 
He  seeks  the  advice  of  a  medical  man, 
yet  shrinks  from  divulging  the  real  cause 
of  his  maladies,  while  he  excites  suspi- 
cion of  it  by  his  fidgety  absent  manner 
and  downward  glances. 

[It  is  certainly  open  to  reasonable  doubt 
whether  extremely  grave  symptoms  are 
ever  produced  by  masturbation,  except  in 
persons  already  predisposed  by  heredity 
or  otherwise  to  nervous  affections. 

1  happen  to  have  had  exceptional  oppor- 
tunities for  observing  adult  masturbators 
and  their  diseases  during  a  term  of  service 
as  surgeon  to  the  Eastern  State  Peniten- 
tiaiy.  The  results  of  these  observations 
I  have  stated  at  length  elsewhere,1  but  it 
may  be  said  here  that  they  offered  conclu- 
sive proof  that  organic  disease  of  the  nerve 
centres  stands  in  a  causative  relation  to 
masturbation  and  its  accompanying  evils. 
For  instance :  "  Of  all  those  in  confine- 
ment, 58  per  cent,  were  received  in  im- 
paired physical  or  mental  health,  or  were 
considered  likely  to  develop  disease  from 
hereditary  defect ;  while  of  the  onanists, 
85  per  cent,  were  the  subjects  of  mental  or 
physical  disease  at  the  time  of  admission, 
or  were  hereditarily  predisposed  to  such 
disease."  Of  a  certain  class  of  trans- 
gressions, known  as  "crimes  of  the  pas- 


['  Report  of  Board  of  Inspectors  of  Eastern 
State  Penitentiary,  1875.] 
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sious,"  depending  largely  on  a  want  of 
mental  balance,  and  including  not  only 
manslaughter  and  attempts  at  murder, 
but  also  all  the  sexual  aberrations,  rape, 
buggeiy,  sodomy,  etc.,  thirteen  per  cent, 
of  the  whole  number  of  criminals  had 
been  convicted  ;  among  the  onanists,  i.  e., 
those  prisoners  who  were  known  b}-  actual 
observation  to  be  guilty  of  frequent  mas- 
turbation, fifty-six  per  cent.,  or  more  than 
four  times  the  proportion,  belonged  to  this 
class.  So,  too,  the  deaths  from  disease  of 
the  nerve  centres  were  four  times  as  fre- 
quent, and  the  re-convictions,  showing  a 
corresponding  moral  defect,  were  twice  as 
many  as  among  other  prisoners.  When 
these  facts  are  carefully  considered,  and 
when,  too,  we  remember  the  great  preva- 
lence, almost  universality,  of  the  habit 
among  boys  and  very  young  men,  and  the 
comparatively  few  cases  in  which  serious 
troubles  are  even  suspected,  we  are  con- 
strained to  deny  much  importance  to 
masturbation  as  an  etiological  force  in  the 
production  of  disease.  "The  oft-quoted 
dictum  of  Sir  James  Paget  still  expresses 
beyond  a  doubt  the  opinion  of  the  large 
majorit}r  of  observant  physicians  on  this 
important  question  :  "Masturbation  does 
neither  more  nor  less  harm  than  sexual 
intercourse  practised  with  the  same  fre- 
quencjr  in  the  same  conditions  of  general 
health,  age,  and  circumstance."  "The 
mischiefs  are  due  to  the  quantity,  not  to 
the  method,  of  the  excesses ;  and  the 
quantity  is  to  be  estimated  in  relation  to 
age  and  the  power  of  the  nervous  system. ' ' 
I  speak  of  the  question  as  important,  be- 
cause there  are  probably  no  greater  suf- 
ferers than  the  sexual  hypochondriacs,  or 
than  the  persons  who,  with  some  real  but 
trifling  ailment  of  the  genital  apparatus, 
are  led  to  believe  by  ignorant  practition- 
ers, or  by  the  quacks  who  find  this  field  so 
fertile,  that  their  actual  or  imaginary 
symptoms  are  the  result  of  youthful  vices, 
and  point  to  serious  or  even  fatal  derange- 
ments of  body  and  mind.  The  fact  that 
reputable  and  even  distinguished  surgeons 
speak  of  sterility  and  impotence,  cystitis 
and  prostatorrhtea,  organic  stricture  and 
paralysis  as  affections  commonly  resulting 
from  masturbation,  serves  to  sustain  this 
pernicious  theory,  which  has  needlessly 
ruined  so  many  lives,  and  supported  so 
many  thousands  of  charlatans,  and  which 
if  accepted  to  its  full  extent,  would  re- 
quire us  to  believe  almost  one-fourth  of 
the  male  population  invalids  or  lunatics. 
That  such  troubles  do  occasionally  re- 
sult from  great  venereal  excess,  whether 
solitary  or  sexual,  no  one  denies  ;  but  I 
am  convinced,  after  having  for  several 
years  paid  especial  attention  to  the  obser- 
vation and  study  of  such  cases,  that  any 
direct  relation  between  masturbation, 
as  a  cause,  and  the  diseases  above  men- 


tioned, or  the  more  serious  ones  often  im- 
puted to  it,  is  an  occurrence  of  extreme 
rarity  ;  and  that  in  the  large  majority  of 
reported  instances  a  careful  examination 
of  the  evidence  will  show  it  to  be  quite 
insufficient  to  establish  this  relation. 
Especially  is  this  the  case  in  reference  to 
organic  stricture  aflecting  the  deep  ure- 
thra— a  region  where  contractions  of  large 
calibre  are  particularly  apt  to  be  erro- 
neously diagnosed1— few,  it'  any,  unques- 
tionable cases  of  this  character  having 
been  reported.] 

The  symptom  about  which  we  are  most 
frequently  consulted  is  nocturnal  emis- 
sions. The  occasional  occurrence  of  these 
is  of  no  consequence,  and  the  patient  may 
be  assured  to  that  effect ;  but  when  they 
return  more  than  once  in  a  fortnight,  and 
especially  if  they  amount  to  two,  three,  or 
more,  in  a  week,  as  is  sometimes  the 
case,  they  should  receive  attention.  Ac- 
cording to  my  own  experience  they  are 
much  more  frequent  in  the  middle  and 
upper  than  in  the  lower  ranks  of  life,  and 
especially  in  those  who'  are  of  studious 
and  sedentary  habits,  and  are  anxious 
respecting  the  result  of  their  studies. 
They  are  often  associated  with  indigestion 
and  turbid  urine.  They  cause  prostration 
both  of  body  and  mind  ;  achings  in  the 
lower  limbs  and  back,  sometimes  a  flow 
of  light-colored  urine  and  irritability  of 
the  bladder.  They  are  a  source  of  great 
mental  anxiety.  This  is  increased 
greatly  by  the  perusal  of  publications 
upon  the  subject,  which  are  freely  circu- 
lated among  young  men  for  the  purpose 
of  rousing  their  apprehensions  and  in- 
ducing them  to  resort  to  the  authors  of 
these  publications,  by  whom  their  worst 
fears  are  confirmed,  and  incredible  sums 
are  abstracted  for  promised  cure.  Hence 
I  commonly  find  that  to  the  real  effects  of 
the  malady  are  superadded  others  more 
or  less  imaginary  suggested  by  what  has 
been  read,  such  as  loss  of  memory,  inabil- 
ity to  fix  the  mind  upon  any  subject, 
palpitations,  dyspnoea,  etc. 

Treatment. — The  attention  to  these  sen- 
sations, real  and  imaginary,  and  the  con- 
stant dwelling  upon  the  matter,  tends, 
unquestionably,  to  aggravate  the  malady. 
My  first  effort,  therefore — having  request- 
ed' the  patient  to  burn  any  book  or 
pamphlet  he  may  have  upon  the  subject 
— is  to  restore  a  calm  and  less  anxious 
frame  of  mind,  by  assuring  him  that 
great  part  of  his  apprehensions  are 
groundless  ;  giving  him  good  hope  of  re- 
covery, in  great  measure  at  least ;  recom- 
mending him  to  engage  in  outdoor  amuse- 
ments and  to  enjoy  the  cheerful  society 

['  On  the  Diagnosis  of  Urethral  Strictures 
by  Bulbous  Bougies,  by  J.  W.  White,  Phila., 
1877.] 


NOCTURNAL    EMISSIONS. 


941 


of  his  friends  ;  not  to  relinquish  his  read- 
ing, but  to  work  less  hard  at  it,  especially 
towards  night ;  to  go  to  bed  early  and 
rise  early.  I  am  unwilling  to  keep  up  the 
idea  of  invalidism  by  prescribing  medi- 
cine or  particular  diet,  and  simply  warn 
him  against  overloading  his  stomach,  as 
that  is  likely  to  induce  the  discharges. 
These  assurances  and  simple  directions 
are  often  sufficient  ;  and  many  have  told 
me  of  the  relief  and  happiness  they  have 
derived  from  them.  This  failing,  and  in 
worse  cases,  more  particular  attention 
must  be  paid  to  the  digestive  organs  and 
their  secretions,  especially  when  the  urine 
is  turbid ;  mild  aperients  may  be  re- 
quired to  prevent  accumulations  in  the 
intestines,  and  a  light  diet  must  be  en- 
forced. In  those  who  are  robust,  an  al- 
kali may  be  given  at  night ;  and  in  those 
who  are  weak, quinine  or  steel  [iron].  Bet- 
ter than  all  medicines  are  relaxation  from 
work,  with  change  of  air,  travelling,  and 
sea-side  residence.  Often,  however,  these 
cannot  be  carried  out,  or  are  available 
only  for  a  time  ;  and  under  the  medical 
treatment  the  discharges  are  sometimes 
not  sufficiently  diminished.  Perhaps  the 
intervals  between  them  are  lengthened ; 
and  they  return  two  or  three  nights  in 
succession,  instead  of  being  more  frequent 
and  with  more  regular  intervals.  I  have 
not  found  cold  ablutions  do  much  good  ; 
though  washing  the  exterior  of  the  glans 
penis,  and  keeping  it  clear  of  secretion, 
is  of  some  service  by  lessening  the  irrita- 
bility of  that  part. 

[In  cases  of  nocturnal  emission,  after 
having  so  far  as  possible  relieved  the 
mental  depression  by  proper  encourage- 
ment and  a  cheerful  prognosis,  it  is  well 
to  lay  down  certain  general  rules  for  the 
government  of  the  patient.  He  should 
frequently  wash  the  genitals,  particularly 
the  glans  penis,  in  cool  water,  afterwards 
dusting  a  little  starch  or  lycopodium  over 
the  latter  region ;  he  should  restrict  his 
diet,  at  least  until  the  habit  has  come  un- 
der control,  to  farinaceous  articles,  fruits, 
milk,  etc.,  making  the  evening  meal  un- 
commonly light  and  digestible  ;  he  should 
sleep  on  his  side,  on  a  hard  bed,  and 
with  as  little  covering  as  he  can  be 
comfortable  with  ;  he  should  secure  an 
evacuation  of  the  bowels  the  last  thing 
before  retiring,  and  should  empty  the 
bladder  once  during  the  night — there  is 
rarely  any  difficulty  about  forming  both 
these  habits  so  that  they  become  entirely 
automatic  ;  it  is  well  for  him  to  adopt 
some  means  by  which  he  will  be  awaken- 
ed on  the  occurrence  of  an  erection,  which 
takes  place  before  the  emission  in  all  but 
the  most  advanced  cases.  The  serious 
objection  to  the  various  forms  of  appa- 
ratus sold  for  this  purpose  is  that  by  em- 
bracing or  touching  the  penis  they  give 


rise  to  the  very  condition  it  is  desirable  to 
avoid.  I  have  employed  most  of  them, 
often  with  good  results,  but  always  with 
this  drawback,  until  I  began  the  use  of  a 
simple  contrivance  consisting  of  an  ordi- 
nary small  round  basket,  known  as  a  bird- 
basket,  and  a  long  piece  of  tape  or  of 
corset-string.  The  tape  is  put  through 
the  meshes  of  the  basket  near  the  edge, 
and  the  latter,  which  should  be  just  large 
enough  to  cover  without  touching  the 
genitals,  is  placed  over  them,  the  tape  is 
carried  once  around  the  waist,  the  two 
ends,  following  .the  line  of  the  groin,  are 
brought  around  the  thighs  to  the  pubes 
and  tied  over  the  top  of  the  basket.  By 
these  means  no  unnatural  heat  of  the 
parts  is  induced,  and  there  is  nothing  to 
give  rise  to  erections,  whereas  upon  one 
taking  place  the  contact  of  the  penis  with 
the  irregular  rough  surface  of  the  inside 
of  the  basket  immediately  awakens  the 
patient.  This  would  seem  almost  too 
trivial  to  describe,  were  it  not  that  in  more 
than  a  dozen  cases  during  the  last  year  I 
have  found  it  to  give  the  greatest  relief 
to  intelligent  men  who  had  vainly  tried 
every  other  method  of  avoiding  nocturnal 
erections.  It  must  be  remembered  that 
habit  is  a  powerful  agent  in  causing  the 
continuance  of  emissions,  and  that  it  is 
therefore  of  the  greatest  importance  to  at 
least  temporarily  arrest  them.  An  alka- 
line, refrigerant  diuretic  should  be  given, 
preferably  the  acetate  or  citrate  of  potas- 
sium, to  which  should  be  added,  at  bed- 
time, 30  grains  of  bromide  of  potassium  ; 
if,  as  is  usually  the  case,  there  is  hyper- 
esthesia of  the  prostatic  urethra,  a  full- 
sized  steel  sound  should  be  employed 
every  fifth  or  sixth  day,  the  bromide  should 
be  given  twice  or  three  times  daily  and 
live  drops  of  tincture  of  gelsemium  should 
be  added  to  each  dose.  In  the  great  ma- 
jority of  cases  these  measures  will  give 
relief.  When  they  fail,  cauterization  of 
the  prostatic  urethra,  as  described  below, 
or  the  employment  of  galvanism  or  a 
faradization  with  a  urethral  electrode 
should  be  tried.  Of  course  if  phimosis, 
a  contracted  meatus,  organic  stricture, 
fissure  or  hemorrhoids  be  present,  an 
operation  should  be  performed  for  their 
relief.  A  proper  marriage  is  the  best  of 
all  remedies,  and  should  always  be  recom- 
mended when  the  patient  is  of  proper  age, 
in  cases  where  desire  and  erection  persist, 
even  if  the  latter  be  only  partial.] 

The  application  of  nitrate  of  silver,  by 
means  of  the  porte-caustique,  to  the 
hinder  surface  of  the  prostatic  part  of  the 
urethra,  where  the  ejaeulatory  ducts  open, 
is  unquestionably,  in  some  cases,  an  effi- 
cient adjuvant  to  the  means  just  de- 
scribed for  checking  or  moderating  this 
malady.  It  has  been  employed  by  many 
persons  since  it  was  brought  prominently 


942 


DISEASES    OF    THE    MALE    ORGANS, 


into  notice  by  Lallemand  ;  and  I  do  not 
know  that  mischievous  results  have  at- 
tended its  use  in  competent  hands.  Care 
should  be  taken  that  the  instrument  is 
sound,  for  the  solder  connecting  the  part 
which  carries  the  caustic  is  liable  to  be 
decomposed.  This  once  gave  way,  leav- 
ing the  end  of  the  instrument  and  the 
caustic  in  the  prostate  of  a  gentleman 
whose  urethra  I  was  cauterizing.  It  was 
voided  with  the  urine  in  the  course  of  the 
following  day  ;  and,  though  he  suffered 
more  than  was  intended,  no  evil  resulted. 
The  caustic  may  be  applied  pretty  freely, 
the  instrument  being  known  to  be  in  the 
prostatic  region  by  the  distance  to  which 
it  has  been  passed,  and  by  the  sensitive- 
ness of  the  part,  or,  more  certainly,  by 
feeling  with  the  finger  in  the  rectum.  A 
good  deal  of^irritation  and  pain,  with  fre- 
quent bloody  micturition  and  some  dis- 
charge follow  the  operation,  with,  per- 
haps, seminal  emissions  at  night.  These 
subside  in  a  few  days,  and  the  good  effect 
is,  at  once,  shown  by  a  cessation  of  the 
emissions.  In  many  cases,  however,  they 
return  after  a  period  ;  requiring  a  repeti- 
tion of  the  remedy,  perhaps  two  or  three 
times  ;  and  in  some  cases  no  good  results 
from  it.  I  am  aware  that  this  proceeding 
is  objected  to  by  some  whose  opinion  de- 
serves attention,  as  unsafe,  by  others  as, 
empirical,  and  by  others  as  unphysiolo- 
gical  and  unpathological.  It  can  scarcely 
be  regarded  as  unpathological,  when  we 
observe  the  effect  which  is  produced  on 
the  whole  length  of  a  tube  or  a  series  of 
tubes  by  irritation  at  any  one  part  of  the 
lining  membrane,  especially  if  that  part 
be  near  an  orifice  ;  how  titillation  of  the 
fauces  will  cause  vomiting,  or  of  the 
larynx  coughing,  or  of  the  rectum  diar- 
rhoea and  tenesmus.  It  cannot  be  very 
unsafe  or  even  injurious,  or  we  should  ere 
this  have  heard  of  more  ill-effects  pro- 
duced by  it;  Xeither  do  I  think  it  so 
empirical  and  unpathological  as  some 
seem  to  regard  it,  mistaking,  as  I  cannot 
help  fancying,  the  real  seat  of  the  mal- 
ady, which  appears  to  me  to  be  in  the 
prostatic  part  of  the  urethra  more  dis- 
tinctly than  in  any  other  portion  of  the 
generative  apparatus.  I  judge  this  to  be 
so,  because  there  is  usually  a  preternatu- 
ral sensitiveness  of  that  part  elicited  by 
the  passage  of  instruments,  or  by  pres- 
sure with  the  finger.  Frequently  there 
is  uneasiness  or  actual  pain  there,  espe- 
cially after  the  emissions ;  and  an  irrita- 
tion of  this  part  by  any  cause  is  likely  to 
induce  the  emissions.1    It  is  the  only  part 

1  In  each  of  three  aggravated  cases  exam- 
ined by  Lallemand  and  Curling,  "  the  mu- 
cous membrane  of  the  prostatic  part  of  the 
urethra  was  swollen  and  injected.  The  pros- 
tate was  nearly  destroyed,  and  converted  into 


in  which  anything  distinctly  abnormal  in 
the  sensations  is  experienced  ;  the  testes, 
vasa  deferentia,  vesicula?  seminales,  show 
little  or  no  tenderness  or  other  sign  of 
disturbance.  We  are,  therefore,  war- 
ranted in  considering  this  part  to  be  at 
fault,  and  in  applying  to  it  that  salt  which 
is  often  found  to  allay  irritability  or  a 
chronic  inflammatory  condition  in  other 
mucous  membranes.  Above  all,  there  is 
the  more  cogent  argument  that  good  fre- 
quently results  from  its  use.  We  must 
not,  however,  be  too  sanguine  in  our  ex- 
pectations, for,  as  has  been  already  said, 
the  benefit  is  sometimes  only  temporary, 
and  in  some  cases  the  treatment  fails  alto- 
gether. In  some  slight  cases  benefit  is  de- 
rived from  the  occasional  passage  of  a 
metallic  instrument  into  the  bladder,  and 
allowing  it  to  remain  there  ten  or  twenty 
minutes.  It  is  commonly  well  to  try  this 
before  resorting  to  cauterization.1 


a  multilocular  abscess,  or  a  number  of  alveo- 
lar cells,  communicating  with  each  other  ; 
and  the  diseased  mucous  membrane  covering 
it  was  riddled  with  holes,  formed  by  a  con- 
siderable enlargement  of  the  original  orifices 
of  the  gland,  through  which  pus  or  altered 
secretion  freely  escaped  on  pressing  the  pros- 
tate." "One  or  both  vesiculse  seminales 
were  infiltrated  with  pus,  and  their  walls 
thickened  by  inflammation.  The  orifices  of 
the  ejaculatory  ducts  were  enlarged  and 
abraded." — Curling,  On  the  Testis,  p.  391. 

1  Castration  in  erotomania.  —  The  following 
note  from  Dr.  Bell  upon  this  subject  in  the 
Boston  Medical  Journal,  vol.  lxi.,  p.  166,  and 
Med.  Times  and  Gaz.,  gives  an  estimate  of 
the  effect  of  the  operation  in  these  and  the 
allied  cases  for  which  it  has  been  proposed. 
It  is  occasionally  successful,  but  often  does 
no  good.  "  I  have  often  been  consulted  as  to 
tying  the  spermatic  arteries,  the  vasa  defe- 
rentia, and  removal  of  the  testes,  in  the 
forms  of  insanity  connected  with  spermator- 
rhoea.    I  have   known   it   done   repeatedly. 

In  one  case  Dr  castrated  a  clean-gone 

onanist,  who  subsequently  rallied,  became 
an  active  man,  and  the  doctor  told  me  that 
he  never  met  him  that  he  did  not  receive  his 
blessing  for  the  great  favor  that  he  had  con- 
ferred on  him.  In  another  case  of  self-perpe- 
trated castration  under  a  similar  state  of 
mind,  entire  restoration  to  peace  of  mind  and 
energy  was  produced.  On  the  other  hand, 
in  all  the  lunatic  hospital  cases  where  I  have 
known  it  done,  no  valuable  results  have  fol- 
lowed. At  the  Ohio  Hospital,  some  years 
ago,  it  was  tried  on  quite  an  extensive  scale. 
No  case  of  improvement  followed ;  indeed 
Dr.  Awl  told  me  that  in  one  patient  who  pre- 
viously was  quiet  and  contented,  a  perma- 
nent and  dangerous  condition  of  irritability 
followed."  These  remarks  correspond  with 
the  result  of  Mr.  Holthouse's  case  read  be- 
fore the  Medico-Chir.  Societv,  March  22, 1859. 
In  that  case  the  epileptic  seizures  returned  as 
before  the  castration,     it  should  be  remem- 
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Accompanying  this  malady,  or  indepen- 
dent of  it,  there  is  sometimes  a  discharge 
from  the  urethra  of  tenacious  fluid,  like 
white  of  egg,  in  small  quantity,  following 
the  urine,  or  expelled  during  the  evacua- 
tion of  the  feces,  especially  when  strain- 
ing is  required  for  that  purpose.  This 
symptom  causes  great  alarm  to  the 
patient,  as  he  conceives  that  he  is  suffer- 
ing from  a  continual  escape  of  the  semen. 
Such,  however,  is  not  the  case.  I  have 
examined  this  fluid  passed  hy  several 
persons,  and  have  never  found  any  sper- 

bered  with  reference  to  the  operation  in  these 
and  similar  cases,  that  the  fluid  emitted  is 
not  formed,  altogether,  by  any  means,  by  the 
testes,  but  merely  acquires  its  fecundating 
qualities  from  the  secretion  of  the  testes  ;  and 
that,  therefore,  the  immediate  object  intend- 
ed by  the  operation — the  prevention  of  emis- 
sions— really  is  not  effected  in  many  instances, 
at  any  rate  for  some  time  after  the  operation. 
The  emissions  are  not  dependent  upon  the 
testes,  but  upon  an  irritable  state  of  the 
genital  organs  ;  and  they  may  continue,  and 
be  as  prejudicial,  although  there  be  little  or 
no  semen  in  the  fluid  evacuated. 

Dr.  Bacon,  however,  of  the  Cambridgeshire 
Asylum,  in  a  paper  on  Epileptic  Insanity 
(Practitioner,  June,  1869),  states  his  belief 
that  in  "  seven  of  every  ten  cases  of  chronic 
epilepsy  in  the  male  sex,  the  genital  organs 
are  the  great  sources  of  excitation,  and  gene- 
rally from  the  morbid  state  in  which  they 
are  kept  by  the  bad  habits  of  the  patients." 
He  believes  castration  to  be  the  only  effective 
mode  of  quieting  this  state,  and  so  allevi- 
ating the  epilepsy  and  improving  the  mental 
condition  in  some  cases,  though  in  others 
careful  supervision  and  treatment  may  do 
much  good.  He  relates  the  ease  of  a  lad  aged 
eighteen,  in  which  the  operation  was  followed 
by  marked  improvement  in  health  and  intelli- 
gence, and  diminution  or  cessation  of  the  fits  ; 
and  he  informs  me  (eighteen  months  after 
the  operation)  that  the  improvement  has  con- 
tinued, and  that  since  the  operation,  the  fits 
have  not  recurred  with  more  than  a  fifth  of 
their  former  frequency.  In  another  case,  that 
of  an  idiot,  aged  sixteen,  with  marked  sexual 
excitement,  and  very  frequent  masturbation, 
the  removal  of  the  testes  eighteen  months  ago 
has  been  followed  by  great  improvement  in 
these  respects. 

Mr.  Chapman  (Med.  Times  and  Gaz.,  vol. 
xviii.,  p.  377)  gives  the  case  of  a  great  suf- 
ferer from  seminal  emissions,  with  failing 
health,  palpitation,  dimness  of  vision,  etc., 
who  had  one  testicle  removed  in  1840,  and 
the  spermatic  artery  of  the  opposite  side 
tied  and  divided,  and  more  than  an  inch  of 
the  vas  deferens  removed  in  1841,  without 
benefit.  Three  months  after  the  last  opera- 
tion the  remaining  testicle  was  removed.  In 
1848  he  felt  himself  far  better  in  all  respects 
than  before  the  operation  ;  his  eyesight  was 
excellent ;  but  he  still  was  feeble,  had  weak- 
ness in  the  loins,  and  was  a  great  sufferer 
from  indigestion  and  low  spirits. 


mal  elements  in  it.  It  proceeds  appa- 
rently from  the  prostate  gland  ;  and  its 
presence  in  sufficient  quantity  to  issue 
from  the  urethra  is  an  indication  of  a  re- 
laxed condition  of  the  ducts  of  the  gland, 
permitting  the  secretion  to  be  expressed 
during  the  voiding  of  the  urine  or  feces. 
It  generally  ceases  or  diminishes  under  a 
tonic  regimen  and  attention  to  the  state 
of  the  bowels. 

The  same  trains  of  symptoms  which 
follow  the  noxious  habit  just  mentioned 
ma}r  be  induced  by  excessive  indulgence 
in  venery,  though  they  are  not  often  so 
enduring,  or  attended  with  so  much  men- 
tal depression.  They  are  not  uncommon, 
in  greater  or  less  degree,  soon  after  mar- 
riage. They  occasionally  result  also  from 
gonorrhoea,  when  the  inflammation  has 
extended  to  the  hinder  part,  of  the  ure- 
thra, and  left  a  morbid  irritability  there. 
The  general  plan  of  treatment  is  much 
the  same,  whichever  may  have  been  the 
cause. 

The  commonly  received  opinion  that 
the  debility  and  other  symptoms  experi- 
enced in  these  cases  are  due  chiefly  to  the 
loss  of  spermatic  fluid  is  a  mistaken  one  ; 
forasmuch  as  the  exhaustion  consequent 
on  the  emission  hears  very  little  relation 
to  the  quantity  of  the  fluid  discharged,  or 
to  the  amount  of  spermatic  elements  con- 
tained in  the  fluid.  As  the  disorder  pro- 
gresses, and  the  emissions  are  more  fre- 
quent, the  proportion,  indeed  the  actual 
quantity,  of  spermatozoa  decreases,  the 
discharge  consisting  chiefly  of  the  secre- 
tions of  the  vesiculos  seminales  and  the 
prostate  gland.  The  drain  upon  the  sys- 
tem is  rather  through  the  nervous  system 
than  through  the  testicle  ;  and  the  ex- 
haustion experienced  after  each  occasion 
is  consequent  upon  a  loss  of  nervous  force 
rather  than  upon  a  loss  of  the  secretion  of 
the  generative  organ.' 

[Impotence,  or  inability  to  perform  the 
act  of  copulation,  is,  when  acquired,  usu- 
ally due  to  loss  or  impairment  of  erectile 
power.  It  may  be,  and  commonly  is, 
caused  by  exhaustion  of  nerve  force  due 
to  chronic  irritation  of  the  deep  urethra 
or  to  sexual  excesses.  It  may  be  purely 
cerebral,  i.e.,  imaginary  or  nervous;  or 
it  may  depend  upon  some  deformity  of  the 
organ  following  cicatrization  after  exten- 
sive ulceration.  In  the  great  majority  of 
cases  feeble  erection  and  premature  ejacu- 
lation occur,  though  occasionally  desire 
and  power  are  both  absent.  The  ad- 
ditional symptoms  are  lumbar  pains,  ano- 


1  It  appears,  from  the  observations  of  Lalle- 
mand,  that  though  the  semen  may  be  abun- 
dant, and  of  the  usual  odor,  the  spermatozoa 
are  liable  to  be  deficient  in  quantity.  This 
is  not  altogether  confirmed  by  Liegeois,  Med. 
Times  and  Gaz  ,  Nov.  6,  1S69,  p.  543. 
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rexia,  vertigo,  sick  headache,  general 
debility,  etc.  All  exciting  causes  of  peri- 
pheral irritation  should  be  carefully  re- 
moved, as  in  cases  of  nocturnal  emissions, 
the  two  conditions  being  closely  associated; 
sedatives  and  astringents  should,  if  neces- 
sary, be  applied  to  the  deep  urethra.  The 
sound  should  be  passed  occasionally,  and 
the  bromide  of  potassium  and  gelsemium 
administered  until  all  urethral  irritability 
is  subdued.  Subsequently  it  may  be  ne- 
cessary to  employ  tincture  of  iron,  phos- 
phorus, cantharides,  damiana,  and  other 
genito-urinary  tonics,  or  aphrodisiacs  as 
they  are  called.  Cold  sitz-baths,  douches 
to  the  lumbar  region,  and  galvanic  stimu- 
lus to  the  deep  urethra  will  also  be  useful 
in  the  later  stages  when  the  impotence 
persists,  but  all  undue  irritation  has  been 
allayed. 

Sometimes  these  cases  are  very  trouble- 
some, and  there  is  usually  a  more  or  less 
hurtful  psychical  element  which  militates 
against  recovery.  A  favorable  prognosis 
may  generally  be  given,  and,  as  a  rule,  it 
is  sate  to  recommend  marriage  in  all  but 
the  most  aggravated  cases,  there  being  no 
tonic  for  the  genital  powers  equal  to  their 
natural  and  moderate  exercise.  Castra- 
tion is  never  justifiable,  although  it  will 
often  be  demanded,  not,  of  course,  as  a 
cure  for  the  impotence,  but  as  preventing 
the  nocturnal  emissions,  to  which  the  pa- 
tient attaches  exaggerated  importance.] 

The  question  of  impotence,  with  its 
contingent — the  unadvisability  of  matri- 
mony—is one  on  which  it  is  difficult  to 
write,  inasmuch  as  there  is  not  much 
very  definite  to  be  written.  In  deciding 
it,  it  is  usually  necessary  to  allow  a  con- 
siderable margin  for  the  nervousness  of 
the  patient.  A  quiescent  state  of  the 
organs,  consequent  on  long  control  of  the 
passions,  is  not  to  be  regarded  as  an  ob- 
stacle, because  they  may  be  roused  into 
activity  when  appropriate  circumstances 
arise  ;  and  after  a  long  continuance  and 
frequent  repetition  of  nocturnal  emissions, 
the  organs  usually  retain  sufficient  vigor 
to  admit  of  improvement  under  the  influ- 
ence of  matrimony.  It  has  happened  to 
me  often  to  be  consulted  on  this  subject ; 
and  I  have  very  rarely  felt  it  necessary  to 
give  a  discouraging  opinion.  In  the  case 
of  one  gentleman,  who  from  early  life  had 
been  subject  to  very  frequent  emissions, 
who  had  long  ceased  to  have  erections  or 
desire,  and  to  whom  a  variety  of  treatment, 
including  cauterization  of  the  urethra, 
conducted  by  different  persons,  had  failed 
to  irive  relief,  my  advice  was  that  he 
should  remain  a  bachelor.  Ver}^  soon 
afterwards  he  married  and  had  a  family. 
It  has  been  recommended  that  in  doubt- 
ful cases  the  exjierimentum  should  be  made 
in  corpnre  vili.  This  appears  to  me  to  be 
useless  as  well  as  wrong  ;  for  the  experi- 


ment thus  made  as  a  test  is  no  real  test, 
and,  as  might  be  expected,  has  ended  in 
disappointment.  I  know  a  gentleman,  in 
every  respect,  as  I  believe,  well  qualified 
to  be  a  husband,  and  at  one  time  anxious 
to  be  so,  who  has  been  prevented  from 
marrying  by  the  failure  in  this  test,  to 
which  he,  most  reluctantly  and  needlessly, 
assented,  in  deference  to  the  advice  of  an 
eminent  surgeon  whom  he  consulted. 
The  indications  derivable  from  external 
appearance  are  of  little  value  ;  and  suspi- 
cious based  upon  them  have  repeatedly 
proved  to  be  groundless.  There  are  cer- 
tain obvious  disqualifications,  such  as 
imperfect  formations  or  diseased  condi- 
tions of  the  necessary  organs,  and  an  entire 
absence  of  erections  or  desire.  Where 
such  disqualifications  exist,  matrimony  is 
rarely  contemplated.  Where  they  are 
absent  the  surgeon  is  seldom  justified  in 
giving  an  unfavorable  verdict ;  the  in- 
stances being  few  in  which,  by  judicious 
treatment,  the  patient  may  not  be  fitted 
for  matrimony. 

To  the  encouragement  to  matrimony  it 
is  well  to  add  the  hint  that  though,  for 
various  reasons,  the  rite  may  not  be  at 
first  consummated,  yet  that,  in  all  proba- 
bility, it  will  be  so  before  long.     This  may 
prevent  unnecessary   disappointment   or 
despair.     I  have  known  premature  sepa- 
ration carried  out,  indeed  hurried  on  by 
the  medical  man,  when  there  is  reason  to 
think  that  a  little  management  and  pa- 
tience might   have  resulted  in  a  happy 
union.     The  whole   of   this   question   is 
fraught  with  so  much  anxiety  and  excite- 
j  ment  to  the  person  concerned,  that  the 
'  mind  is  liable  to  be  thrown  off  its  balance, 
and  the  most  deplorable  consequences  to 
'  ensue.     In  some  cases,  doubtless,  there  is 
cause  for  the  anxiety  ;  but  in  many  the 
apprehensions  are  groundless  ;  and  happy 
is  it  if  a  man  when  thus  racked   with 
!  doubts  can  bring  himself  to  make  a  con- 
fidant of,  and  disburden  himself  freely  to, 
some  judicious  medical  adviser,  who  will 
calmly  enter  into  his  case  and  acquire  his 
\  confidence,   who   will    assure    him    that 
;  such  cases  are  not  uncommon,  and  will, 
j  perhaps,  give  him  the  often  quoted   re- 
I  commendation   of  Hunter,1  to   make  up 
I  his  mind  to  abstain  for  a  time.     In  all 
such  cases  it  is  necessary  to  take  the  geu- 
|  eral  state  of  the  health  into  account ;  for 
;  any  debilitating  cause,  such  as  dyspepsia, 
|  diarrhoea,    mental  anxiety,   etc. — especi- 
ally when  there  are  phosphates  or  oxalate 
of  lime  in  the  urine — is  liable  to  be  at- 
tended with  inability,  which  may  be  only 
of  temporary  nature,  and  will  yield  to  ap- 
propriate treatment. 

As  a  general  rule,  in  the  healthy  per- 
son, the  recurrence  of  desire  and  power, 

1  Treatise  on  the  Venereal  Disease,  p.  203. 
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more  particularly  the  former,  decreases 
gradually  with  advancing  years.  Some- 
times it  does  not  cease  till  a  late  period. 
This,  however,  varies  much.  In  those 
who  have  abused  the  organs,  or  indulged 
their  amorous  propensities  to  excess  in 
early  life,  the  cessation  takes  place  sooner 
than  in  others.  We  learn  that  the  lords 
of  the  harem  are  not  unfrequently  impo- 
tent at  thirty  or  forty  ;  and  in  this  coun- 
try the  same  occurs  to  persons  who  have 
been  addicted  to  exciting  the  organs  pre- 
ternaturally  by  giving  way  to  lascivious 
thoughts,  and  in  other  ways.  Any  de- 
bilitating influence,  whether  it  be  mental 
depression  or  enervating  bodily  disease, 
indigestion,  phthisis,  diabetes,  etc.,  pro- 
duces more  or  less  of  the  same  effect ;  and 
it  has  been  remarked  by  Mr.  Curling  that 
the  "testes  of  persons  who  die  of  chronic 
lingering  diseases  are  almost  invariably  soft 
and  inelastic.  When  incised,  their  inter- 
nal structure  seems  to  contain  but  few 
bloodvessels,  is  pale,  apparently  shrunk 
and  dry,  and  the  little  fluid  that  can  be 
squeezed  from  it  is  destitute  of  spermato- 
zoa.1 It  seems  also  that  long-continued 
continence  induces  an  earlier  cessation  of 
the  capability  of  function  than  docs  mode- 
rate indulgence.  And  after  long  disuse 
the  attempt  to  rouse  these  organs  into 
activity  at  a  late  period  of  life,  even  if 
successful,  is  not  altogether  without  risk 
to  the  general  health.  The  excitement 
consequent  on  it  is  liable  to  induce  much 
prostration,  which  may  be  followed  by 
paralysis,  amaurosis,  affection  of  the 
heart,  or  other  disorders.  I  suspect  there 
is  foundation  for  the  remark  that  these 
ill-effects  are  more  likely  to  occur  in  the 
case  of  widowers  marrying  after  a  con- 
siderable interval,  than  in  those  who 
have  not  been  before  married.  "  Sexual 
indulgence  late  in  life  seems  also  to  pro- 
mote the  enlargement  of  the  prostate 
gland  ;  and  I  know  of  several  instances  of 
old  men  being  attacked  with  retention  of 
urine  from  congestion  of  this  organ, 
occurring  after  coition."2 

A  moderate  indulgence  in  sexual  inter- 
course, especially  when  the  affections  are 
involved,  tends  to  promote  the  general 
health  and  vigor.  There  are  cases,  how- 
ever, in  which  even  this  cannot  be  borne, 
and  in  which  the  nervous  exhaustion  that 
ensues  warns  that  abstinence  is  necessary. 

i  Mr.  Gulliver  (Med.-Chir.  Trans.,  vol. 
xxvi.,  p.  93)  finds  the  seminal  tubes  in  old 
age  and  after  lingering  diseases  "  often  more 
or  less  obstructed  by  fatty  matter,  which  oc- 
curs in  free  globules,  and  in  more  equally- 
sized  and  minute  molecules,  aggregated  into 
comparatively  large,  rounded,  or  irregular 
masses,  nearly  opaque,  and  of  a  brown  or 
dull  yellowish  color." 

2  Curling,  p.  370. 


I  know  an  instance  in  which  an  apparently 
healthy  man,  aged  about  1'orty-five,  suffered 
so  much  depression,  with  staggering  and 
partial  loss  of  vision,  after  each  connection 
with  his  wife,  that,  being  unable  to  restrain 
himself,  he  urgently  demanded  and  submit- 
ted to  castration.  He  lived  many  years  after- 
wards in  the  enjoyment  of  perfect  health, 
and  in  the  conviction  that  the  mutilation  to 
which  he  had  submitted  had  been  the  means 
of  preserving  his  visual  organs,  if  not  of 
saving  him  from  general  paralysis.1 

Non-ejaculation  or  want  of  emission  of 
semen  during  copulation  is  an  occasional 
cause  of  the  inefficiency  of  the  act.  A  gen- 
tleman of  spare  frame,  but  enjoying  good 
health  and  strength,  has  never  been  able  to 
effect  complete  intercourse  with  his  wife  in 
consequence  of  this  defect.  Erections  occur  ; 
but,  however  long  the  attempt  is  continued, 
emission  does  not  take  place.  This  will,  how- 
ever, often  occur  afterwards  during  sleep  and 
at  other  times,  but  is  not  excitable  by  the  proper 
stimulus.  He  was  subject  to  rather  frequent 
nocturnal  emissions  before  marriage.  There 
is  no  other  symptom.  A  variety  of  treatment 
has  been  tried  by  myself  and  others  who 
have  been  consulted,  without  avail,  such  as 
tonics,  with  and  without  strychnine,  bella- 
donna, and  blisters  to  the  perineum,  the 
passage  of  a  steel  sound,  cauterization  of  the 
urethra,  and  galvanism.  I  endeavored  also 
to  increase  the  irritability  of  the  external 
parts  by  slight  stimulating  applications  to 
the  glans  penis,  the  perineum,  and  the  re- 
gion of  the  anus.  I  have  met  with  other 
similar  cases.  One  under  the  name  of  As- 
permatism  is  related  by  Dr.  Van  Buren 
(New  Orleans  Journal  of  Medicine,  April, 
1869)  in  which  the  prepuce  was  removed 
without  any  good  result.  The  Traite  de 
l'lmpuissance  of  Dr.  Roubaud  and  a  few 
other  cases  are  referred  to. 

Impotence  sometimes  follows  injuries  of 
the  head.  Cases  of  this  have  been  col- 
lected by  Mr.  Curling,2  who  remarks  that 
when  it  depends  upon  that  cause,  "the 
prospect  of  relief  is  far  from  being  promis- 
ing. The  event  itself  is  one  of  the  last  to 
be  detected,  and  is  rarely  perceived  till  all 


1  I  may  add  that  for  a  year  or  more  this 
gentleman  continued,  as  in  the  instance  re- 
corded by  Sir  A.  Cooper,  to  have  connection 
with  his  wife  and  emissions  much  as  before 
the  operation,  though  less  frequently  ;  so  that 
his  wife  was  not  aware  of  any  change  till  he 
informed  her  of  what  had  been  done.  After 
about  a  year  desire  gradually  ceased.  The 
good  effect  here  commenced  soon  after  the 
organs  were  removed,  although  the  excite- 
ment and  emissions  continued  for  some  time. 
Another  man,  who  had  lost  both  testes,  told 
me  that  loss  of  desire  and  power  followed 
very  soon. 

2  Diseases  of  the  Testis,  pp.  63,  364.  I 
have  recently  seen  a  case  of  complete  impo- 
tence consequent  on  a  jar  to  the  spine  caused 
by  a  railway  collision. 
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treatment  of  the  injury  has  ceased,  and 
the  patient  is  in  progress  of  recovery.  In 
some  instances  it  is  first  announced  by 
the  visible  wasting  of  the  testicles.  When 
otherwise,  however,  the  surgeon  must  not 
despair  of  the  patient  regaining  his  sexual 
powers  as  the  other  effects  of  the  injury 
disappear."  Sometimes  it  is  the  result  of 
cerebral  imperfection,  as,  occasionally,  in 
idiots,  or  of  some  congenital  deficiency  of 
that  combination  of  forces  which  is  re- 
quisite for  so  complicated  a  process.  This 
constitutional  impotence  is  not  necessarily 
associated  with  any  discoverable  imper- 
fection in  the  organs,  or  any  obvious  de- 
fect in  bodily  formation.  Indeed,  it  may 
be  associated  with  full  intellectual  vigor, 
and  a  physique,  in  other  respects,  sound 
and  strong.  Such  cases  are,  however, 
rare.  The  external  indications  of  virility 
do  not  often  continue  when  the  power  is 
actually  and  irrecoverably  gone. 

[Sterility  in  the  male  depends  upon  an 
absence  of  fertile  semen  or  an  inability  to 
deposit  it  in  the  upper  part  of  the  vagina. 
A  man  ma}-  be  able  to  perform  the  sexual 
act  perfectly,  but  if  spermatozoa  are  ab- 
sent from  his  semen  he  will  be  sterile  ;  or 
if  as  a  result  of  stricture  of  the  urethra  or 
of  occlusion  of  the  ejaculator}'  ducts  the 
semen  is  unable  to  find  exit,  the  same 
condition  prevails.  An  absence  of  excita- 
bility in  the  spinal  centre  governing  ejac- 
ulation, or  a  diminution  in  the  sensitive- 
ness of  the  nerves  of  the  penis,  may  like- 
wise produce  sterility. 

The  treatment  in  obstructive  sterility  is 
directed  to  the  removal  of  the  cause. 
Stricture  should  be  dilated  or  divided  ;  if 
phimosis  exist  circumcision  should  be  per- 
formed. In  the  other  varieties  of  sterility 
the  cure  of  any  inflammatory  or  hyperees- 
thetic  condition  of  the  prostatic  urethra, 
followed  by  a  tonic  and  stimulant  course, 
including  iron  and  strychnia  internally, 
cold  douches,  galvanism,  etc.,  is  the  line 
of  treatment  indicated.! 


Atrophy  of  the  Testicle 

Has  already  been  several  times  alluded 
to  in  the  preceding  pages,  with  the  re- 
mark that  it  does  not  usually  take  place 
although  the  function  of  the  organ  is  long 
suspended,  or,  even,  when  it  has  been  lost 
in  consequence  of  obliteration  or  destruc- 
tion of  the  vas  deferens.  Neither  is  it 
commonly  produced  by  the  pressure  of 
hydrocele  ;  although  it  sometimes  is 
caused  by  the  contraction  of  lymph  effused 
in  chronic  hydrocele,  or  more  frequently 
of  the  lymph  effused  in  hematocele.  One 
of  the  most  common  causes  of  atrophy 
has  been  stated  to  be  acute  or  chronic 
-inflammation — spontaneous,  syphilitic,  or 
from  mumps — of  the  glandular  substance 


of  the  testicle,  with  effusion  of  lymph,  or 
pus,  into  the  intertubular  tissue ;  the 
tubules  being  compressed  and  destroyed 
by  the  effused  products  both  during  their 
formation  and  during  their  subsequent 
contraction.  The  same  result  may  follow 
excessive  venery,  drinking,  self-abuse,  or 
anything  which  is  productive  of  long- 
continued  depression  and  disorder  of  the 
general  health  ;  also  injuries  of  the  head, 
paraplegia,  and  elephantiasis  of  the  scro- 
tum. Although  injury  to  the  duct  pro- 
duces no  effect  of  the  kind  ;  yet,  as  Ave 
might  expect  in  the  case  of  an  organ  so 
peculiarly  circumstanced  with  regard  to 
its  circulation,  deriving  its  blood  from  a 
long  distance  through  a  single  channel, 
and  having  very  few  anastomosing  cur- 
rents to  fall  back  upon,  it  is  very  sensitive 
to  any  impairment  of  its  vascular  supply. 
Thus  Wardrop  relates  that  both  testicles 
were  absorbed  in  a  man  who  died  of  an 
aneurism  of  the  aorta,  obliterating  the 
spermatic  arteries  ;  and  ligature  of  the 
spermatic  artery  will  cause  complete 
Wasting  of  the  gland.  Varicocele  also  is 
sometimes  attended  with  an  impairment 
of  the  nutrition  of  the  testis  ;  and  opera- 
tions obliterating  the  veins  in  varicocele 
have  been  known  to  produce  the  same 
result.  The  atrophy  usually  extends 
more  or  less  to  the  vas  deferens. 

In  elderly  persons  I  have  found  the 
testes  rather  small  and  flaccid,  but  in 
other  respects  healthy,  with  sometimes 
thickening  and  induration  of  the  epididy- 
mis, and  thickening  of  the  vasa  deferentia, 
with  opaque  white  spots  in  their  walls. 
[Senile  atrophy  is  the  result  of  fatty  de- 
generation of  the  tubuli  seminiferi,  which 
occurs  slowly  as  the  sexual  power  dim- 
inishes with  advancing  age.]  It  has  been 
already  observed  that  the  semen  usually 
retains  its  fecundating  qualities.  It  is 
possible  that  the  pressure  of  a  hernial  pad 
or  bandage  may  interfere  with  the  func- 
tions of  the  testicle,  but  it  is  certain  that 
it  very  rarely  does  so. 


Irritable  and  Neuralgic  Testicle. 

About  the  period  of  puberty  the  testicle  is 
frequently  tender  and  irritable,  so  as  to  be 
pained  by  a  slight  touch  orby  the  chafingof 
the  trousers  in  walking.  It  does  not  swell 
or  present  any  indications  of  inflamma- 
tion, but  is  a  source  of  a  good  deal  of  an- 
noyance, necessitating  confinement  from 
active  exercise  and  out-door  amusement. 
This  condition  usually  subsides  in  a  short 
time,  and  may  be  relieved  by  a  suspensory 
bandage,  or  an  evaporating  lotion  if  the 
part  be  hotter  than  natural.  The  same 
condition  may  occur  at  other  periods  of 
life,  more  particularly  in  persons  of  deli- 
cate sensitive,  and  irritable  temperament, 
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or  in  those  who  have  been  addicted  to  self- 
abuse. 

[It  frequently  results  from  ungratified 
sexual  excitement,  is  attended  with  the 
same  sympathetic  pains,  extending  to  the 
groin  and  perineum,  and  sometimes  nau- 
seating, as  are  noticed  in  a  commencing 
epididymitis,is  accompanied  by  a  plethoric 
or  congestive  condition  of  the  organ,  and 
in  such  cases  is  always  relieved  by  regular 
sexual  intercourse.] 

It  has  occasionally  proved  a  very  obsti- 
nate affection,  and  has  been  a  source  of 
so  much  distress  to  the  patient  as  to  lead 
him  to  beg  for  removal  of  the  organ.  Sir 
A.  Cooper  was  induced  by  the  urgent  re- 
quest of  the  patients  to  perform  castration 
in  three  cases  of  the  kind  ;  and  other  sur- 
geons have  done  the  same.  Such  a  pro- 
cedure is,  however,  warranted  only  by 
very  exceptional  circumstances.  Usually 
the  malady  subsides  under  attention  to 
the  general  health.  It  is  necessary  to 
inquire  into  minute  particulars  respecting 
the  state  of  digestion,  the  action  of  the 
liver  and  bowels,  the  character  of  the 
urine,  the  action  of  the  skin,  etc.;  for 
where  there  is  a  tendency  to  irritable 
testicle,  slight  disturbances  of  other  or- 
gans will  induce  it.  To  rectify  anything 
wrong  that  may  be  discovered  in  these 
functions  is  the  first  point.  Secondly,  it 
is  necessary  to  improve  the  general  state 
of  the  health  by  out-of-door  exercise  as 
far  as  possible,  by  moderately  nutritious 
diet,  and  perhaps  by  tonics.  Some  good 
may  be  effected  by  local  applications,  cold 
sponging,  a  suspensory  bandage,  or  ano- 
dyne applications. 

Neuralgia  may  occur  in  the  testicle  from 
the  same  causes  as  in  other  parts ;  such 
as  a  source  of  irritation  in  an'  adjacent 
region,  a  stone,  or  other  disease,  in  the 
kidney,  ureter,  or  other  part  of  the  uri- 
nary apparatus,  varicocele,  a  disordered 
state  of  the  stomach,  liver,1  or  system  ; 
or  a  depressed  condition  of  the  health, 
especially  if  that  be  associated  with  mala- 
rious influence.  In  the  latter  case  the 
pain  usually  comes  on  periodically.  [The 
pain  may  be  gouty  or  rheumatic  in  its 
origin.]  The  organ  itself  may  be  quite 
sound.2     [The  left  testicle  is  most  com- 

1  Sir  B.  Brodie  (Med.  Gaz.,  vol.  xiii.,  p. 
621)  mentions  the  case  of  a  gentleman  in 
whom  the  neuralgic  pains  were  usually 
preceded  for  two  or  three  days  by  clay- 
colored  evacuations,  pains  in  the  head,  etc. 
In  another  case  there  was  a  small  projection 
of  the  epididymis  ;  and  whenever  this  par- 
ticular part  was  touched  he  felt  a  sensation 
which  he  compared  to  that  produced  on  biting 
on  the  exposed  nerve  of  a  tooth. 

2  That  it  is  not  so  always  is  proved  by  the 
case  mentioned  at  page  921,  where  a  small 
quantity  of  pus  was  found  in  the  epididymis. 


monly  affected.]  The  pain  varies  in 
character  and  severity,  being  sometimes 
dull,  at  others  darting  and  so  severe  as  to 
cause  the  patient  to  roll  on  the  floor  in 
agony  and  covered  with  perspiration. 

The  treatment  will  be  the  same  as  for 
the  neuralgia  in  other  parts,  varying 
with  the  exciting  cause  and  the  state  of 
the  health.  When  it  is  periodic,  quinine 
and  iron  are  likely  to  be  beneficial.  Of 
local  measures,  the  hypodermic  injection 
of  a  small  quantity  of  strong  solution  of 
morphia  into  the  testicle  or  the  tissue 
immediately  investing  it,  offers  the  best 
prospect  of  success,  if  we  may  judge  from 
its  effects  in  relieving  neuralgia  in  other 
parts. 

Varicocele. 

The  disposition  of  the  spermatic  veins 
to  enlarge  is  such  as  to  cause  varicocele  in 
about  one  male  adult  in  ten.  It  is  due  to 
several  causes  :  to  the  size  and  winding 
course  of  the  veins  near  the  testicle ;  to 
their  numerous  anastomoses,  here  and  in 
the  lower  parts  of  the  cord,  which  inter- 
fere with  the  efficiency  of  the  valves,  and 
enable  fluid  injected  into  them  to  pass 
readily  from  above  downwards  ;  to  the 
loose  inelastic  tissue  in  which  they  lie 
affording  them  little  support ;  and  to 
their  passage  through  the  oblique  ingui- 
nal canal,  where  they  are  frequently  sub- 
jected to  pressure  during  the  action  of  the 
abdominal  muscles  ;  and  to  the  length 
and  comparatively  small  size  of  their 
efferent  trunks.  The  causes  usually  as- 
signed for  the  predisposition  to  varicocele 
on  the  left  side  being  so  much  greater 
than  the  right,  viz.,  the  slightly  lower 
position  of  the  left  testicle,  the  angle  of 
junction  of  the  left  spermatic  vein  with 
the  renal,  and  its  relation  to  the  sigmoid 
flexure  of  the  colon,  do  not  seem  to  me 
quite  sufficient  ;  but  I  have  none  other  to 
suggest. 

[A  quite  sufficient  anatomical  explana- 
tion of  the  preponderance  of  left-sided 
varicocele  is  found  in  the  absence  of  any 
valve  in  the  left  spermatic  vein  at  its  en- 
trance into  the  corresponding  renal  vein. 
This,  taken  in  conjunction  with  the  causes 
just  mentioned,  accounts  for  the  unilateral 
character  of  the  disease.] 

The  disease  consists  simply  in  an  in- 
crease of  the  size  and  tortuosity  of  the 
veins,  with  a  loss  of  elasticity  and  con-: 
tractility,  and  more  or  less  increase  of 
thickness  of  their  coats  ;  the  latter  change 

In  a  case  related  by  Mr.  Ludlow,  the  patient, 
aged  twenty,  had  neuralgia  for  six  years, 
originating  in  an  injury.  Mr.  Stanley  ex- 
cised the  testicle  ;  the  tunica  vaginalis  was 
thickened  and  adherent,  and  the  epididymis 
changed  into  a  firm  white  substance. 
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depending  upon  an  addition  of  low  fibrous 
tissue,  which  usually  accompanies  the  en- 
largement of  vessels  and  the  diminution 
of  their  elastic  and  contractile  elements. 
They  may  be  further  thickened  by  chronic 
inflammation,  aud  the  formation  of  lymph 
in  their  coats  ;  and  phlebolithes  are  some- 
times found  in  their  interior.  The  degree 
of  enlargement  varies  much.  It  may  be 
so  great  as  to  till  the  scrotum  and  conceal 
the  gland.  This  is,  however,  rare.  It  is 
greatest  near  the  testicle,  diminishes 
towards  the  inguinal  canal,  and  ceases  in 
the  canal ;  so  that  the  spermatic  vein  at 
and  above  the  internal  ring  has  its  natural 
size.  At  least  that  has  been  so  in  the 
cases  I  have  dissected.  The  affection  is 
rarely  productive  of  any  decidedly  inju- 
rious effect  upon  the  testicle,  or  upon  the 
character  of  its  secretion  ;  though,  when 
there  is  any  great  dilatation  of  the  veins, 
the  organ  is  often  somewhat  smaller  than 
that  on  the  other  side  ;  and  in  a  few  in- 
stances it  has  been  so  wasted  as  to  be 
scarcely  distinguishable  through  the  scro- 
tum. 

[Opinions  are  at  variance  upon  this 
point.  Many  of  the  cases  cited  in  support 
of  the  assertion  that  varicocele  produces 
atrophy  of  the  testes  must  be  excluded  on  ', 
account  of  the  traumatic  origin  of  the 
varicocele.  Mr.  Gould  very  justly  says:  i 
"  Wherever  there  is  a  history  of  injury  or 
inflammation,  it  is  impossible  to  say  that 
the  change  in  the  testicle  is  not  the  direct 
result  of  such  injur}7  or  inflammation." 
The  alleged  cases  of  atrophy  are  of  three 
kinds  :  cases  of  arrested  development ; 
cases  of  very  slight  lessening  in  size ; 
cases  of  extreme  softening  and  wasting  of 
the  gland.  The  latter  class  is  open  to  great 
doubt,  the  recorded  cases  being  vague  as 
regards  the  presence  or  absence  of  trau- 
matic and  inflammatory  influences.] 

The  affection  usually  commences  at 
about  eighteen  or  twenty,  and  often  is 
not  recognized  till  the  swelling  attracts 
attention.  It  may  be  induced  or  aggra- 
vated by  sudden  exertion  or  straining  at 
stool,  by  long  walking,  or  standing,  or 
riding. 

It  is  easily  known  by  the  feel  of  the 
soft  worm-like  coils  of  dilated  veins  near 
the  testicle,  and  extending  to  a  variable 
point  above  it.  The  swelling  is  inelastic, 
increases  after  long  standing,  and  towards 
the  end  of  the  da}-,  and  diminishes  in  the 
recumbent  posture.  There  ma}7  also  be  a 
slight  impulse  on  coughing.  In  these  re- 
spects, and  in  its  position,  it  resembles 
hernia.  Still,  had  I  not  known  a  case  in 
which  one  of  the  most  eminent  sunreons 
in  the  metropolis  made  a  mistake  between 
the  two  affections,  and  persevered  in  it,  I 
should  scarcely  have  thought  it  worth 
while  to  say  a  word  respecting  a  difficulty 
of  the  diagnosis  between  the  two  affec- 


tions. The  feel  of  the  swelling,  its  slow 
and  incomplete  disappearance  when  the 
patient  lies  down,  although  the  inguinal 
ring  is  quite  free,  and  its  reappearance  in 
the  erect  posture,  although  moderate  pres- 
sure is  maintained  upon  the  canal,  furnish 
sufficient  means  of  distinction.  The  skin 
is  often  thin,  so  that  the  dark  color  and 
the  outline  of  the  dilated  veins  may  be 
seen  through  it.     The  affection  is  usually 

[Fig.  512. 


Varicocele  (Bryant).] 

devoid  of  pain  and  tenderness.  Some- 
times, especially  when  it  first  appears,  or 
when  the  patient's  attention  is  first  di- 
rected to  it,  it  is  attended  with  a  sense  of 
weight  or  uneasiness,  or  it  may  be  actual 
pain ;  and  it  may  be  tender,  and  a  source 
of  much  discomfort.  As  in  the  case  of 
varix  of  the  lower  limbs,  there  are  times 
during  which,  without  perhaps  any  ob- 
vious reason,  the  swelling  increases  ;  and 
at  these  times  there  is  liable  to  be  more 
pain  than  at  others. 

Treatment.  —  In  the  greater  number  of 
cases  the  swelling  attains  a  certain  mode-, 
rate  size,  and  then  ceases  to  increase  or 
to  be  the  source  of  any  pain,  inconve- 
nience, or  detriment  to  the  organ.  It  is 
not  usually,  therefore,  necessary  to  adopt 
any  treatment,  and  scarcely  worth  while 
even  to  use  a  suspensory  bandage.  The 
patient  may  not  be  conscious  of  the  exist- 
ence of  the  varicocele,  or  will,  probably, 
soon  forget  it.  During  the  periods  in 
which  it  is  uneasy,  painful,  or  tender,  the 
part  should  be  supported  by  some  kind  of 
bandage,  the  recumbent  posture  should 
be  maintained  as  much  as  possible,  and 
regular  action  of  the  bowels  ensured.  A 
spirit-lotion,  applied  as  in  cases  of  epididy- 
mitis, will  also  give  relief.  [Mr.  Mor- 
gan's suspensory  is  a  very  useful  little  ap- 
paratus, consisting  of  a  bag  which  may 
be  laced  tightly  about  the  affected  testi- 
cle, and  from  the  end  of  which  hang  two 
tapes  or  suspenders.  When  the  bag  is  in 
position,  these  are  brought  up  and  tied  to 
a  bandage  surrounding  the  body.  In  this 
way  the  bottom  of  the  scrotum  is  turned 
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upward  and  the  veins  are  kept  empty.] 
When  the  discomfort  continues,  it  is  ne- 
cessary to  try  other  means,  such  as  wash- 
ing with  cold  water,  attention  to  the  gen- 
eral health  and  state  of  the  bowels,  and 
light  clothing  about  that  region.  These 
failing,  a  portion  of  the  scrotum  has  been 
excised  in  some  instances,  it  is  said,  with 
success,  but  in  others  with  only  temporary 
relief,  so  that  this  is  scarcely  to  be  recom- 
mended. The  less  severe  plan  of  lessen- 
ing the  scrotal  bag  by  drawing  a  portion 
of  it  through  a  ring  made  of  soft  silver 
and  covered  with  wash  leather,  and  then 
preventing  its  escape  by  pressing  the 
sides  of  the  ring  together,1  may  be  tried  ; 
for,  if  it  fails,  no  harm  will  have  been 
done.  [This  is  by  no  means  certain,  the 
included  tissues  having  been  known  to 
slough.  J 

The  best  means  of  affording  relief  in 
troublesome  and  painful  cases  of  varico- 
cele is  a  well-adjusted  truss  with  the  pad 
upon  the  external  ring.  It  should  press 
with  a  moderate  amount  of  force,  so  as  to 
influence  the  spermatic  veins,  diminishing 
their  calibre,  and  preventing  a  sudden  re- 
flux of  blood  during  exertion  and  strain- 
ing, but  not  so  as  to  affect  the  artery. 
The  trusses  which  buckle  round  the  waist, 
with  a  pad  secured  upon  the  part  by 
means  of  an  under-strap,  answer,  in  some 
cases,  better  than  the  spring  trusses,  being 
less  liable  to  displacement.  The  benefit 
afforded  is  often  greater  than  might  have 
been  expected.  Mr.  Curling  gives  in- 
stances in  which  the  varicocele  was  quite 
cured  after  the  truss  had  been  worn  some 
months,  and  in  which  the  testicle,  par- 
tially atrophied  before  the  treatment  be- 
gan, regained  its  natural  size.  In  other 
cases  it  fails,  owing,  perhaps,  to  the  diffi- 
culty of  keeping  the  pad  properly  applied. 

Various  plans  of  obliterating  the  veins 
have  been  tried,  such  as  compression  by 
forceps  fixed  on  the  scrotum,  division 
with  the  knife  in  the  ordinary  way  and 
subcutaneously,  ligature  by  means  of 
needles  with  thread  twisted  in  figure-of-8, 
and  subcutaneous  ligature  ;  also  ligature 
and  incision  combined.  The  incision  and 
the  ordinary  ligature  have  been  discarded 
on  account  of  the  serious  results  that  oc- 
casionally ensued. 

[Although  formerly  the  dangers  of  sur- 
gical interference  with  veins  were  much 
over-estimated,  there  can  yet  be  no  doubt 
that  embolism,  septicaemia,  and  diffuse 
thrombosis  are  more  frequently  sequela? 
of  wounds  of  veins  than  of  arteries.  There 
have  been  enough  instances  of  grave,  and 
even  fatal  results,  from  these  or  similar 
operative  procedures  to  establish  the  fact 
that  they  are  not  without  danger. 

1  Suggested  by  Mr.  Wormakl  in  his  lec- 
tures, and  in  Medical  Gazette,  vol.  xxii.,  p. 
194. 


Gant  mentions  diffuse  inflammation 
and  sloughing  of  the  scrotum,  suppura- 
tion of  the  testicle,  phlebitis,  pyaemia,  and 
death  as  among  the  consequences  of  the 
operation  ;  Erichsen  records  two  deaths 
from  the  twisted  suture  ;  Sir  E.  Home 
had  one  nearly  fatal  case,  and  Gross  one 
death  after  ligature  ;  Escallier  gives  two 
fatal  cases  of  phlebitis,  and  Curling  speaks 
of  three  cases  of  serious  results,  two  of 
which  were  fatal.  Gould  says  that,  some 
years  ago,  the  censor  of  one  of  the  chief 
London  hospitals  died  of  pyeemia  after 
Lee's  operation.] 

The  best  modes  appear  to  be  Ricord's 
subcutaneous  ligature,1  and  the  subcuta- 
neous ligature  at  two  points,  the  veins 
being  subcutaneously  divided  between 
them,  as  effected  by  Mr.  Lee.  [At  a 
meeting  of  the  Eoyal  Med.  and  Chir.  Soc, 
Jan.  15,  1881,  Mr.  Lee  read  a  paper,  in 
which  he  advocated  the  removal  of  a  por- 
tion of  the  anterior  skin  of  the  scrotum, 
and  subsequent  division  of  the  veins  which 
are  to  be  obliterated.  The  operation  is 
performed  through  the  wound  in  the  skin. 
The  veins  are  temporarily  compressed, 
divided  and  sealed  with  the  black  hot  cau- 
tery. The  ligatures  and  acupressure  nee- 
dles are  then  removed,  and  the  wound 
sewed  up.  He  says  he  has  performed  it 
in  a  large  number  of  cases  without  pro- 
ducing septic  poisoning  in  any  instance. 
The  patient  is  allowed  to  follow  his  usual 
avocations  in  three  or  four  days.  Agnew 
describes,  as  follows,  the  operation  which 
he  has  practised  for  twenty  years  with- 
out having  had  an  alarming  symptom  or 
witnessed  an  instance  of  atrophy  of  the 
gland.  The  cord  is  grasped  between  the 
thumb  and  the  index  and  middle  fingers, 

1  The  following  description  of  the  operation 
is  given  by  Mr.  Curling  :  "  The  vas  deferens 
being  separated  from  the  mass  of  veins,  and 
the  latter  being  pinched  up  with  a  fold  of  the 
scrotum,  a  needle  set  in  a  handle  with  an 
eye  near  the  point,  armed  with  a  double- 
looped  thread,  is  to  be  passed  beneath  them. 
When  the  needle  has  traversed  from  one  side 
to  the  other,  the  loop  is  to  be  drawn  out,  the 
needle  retracted,  and  the  veins  let  go,  the 
skin  alone  being  now  held  up.  A  second 
needle,  similarly  armed,  is  then  to  be  passed 
through,  over  the  veins,  entering  at  the  same 
hole  by  which  the  first  needle  was  thrust  out, 
and  emerging  at  the  same  hole  by  which  it 
entered.  The  second  loop  is  nest  to  be  drawn 
out,  and  the  needle  withdrawn.  The  bundle 
of  veins  is  thus  included  between  two  double 
threads,  of  which  one  passes  over  and  the 
other  beneath  it.  The  ends  of  the  thread  on 
each  side  are  then  to  be  passed  into  the  loop 
of  the  other,  and  now,  by  drawing  these  ends 
in  opposite  directions,  the  vessels  are  tied  be- 
neath the  skin."  "  The  vessels  are  divided, 
and  the  ligatures  come  away  in  from  the  tenth, 
to  the  twentieth  day." 
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about  an  inch  below  the  external  abdomi- 
nal ring,  and  slid  backward  and  forward 
until  the  vas  deferens  is  discovered  and 
slipped  behind  the  remaining  constituents 
of  the  cord.  This  duct,  by  its  hard  wire- 
like feel,  is  readily  recognized,  and,  as  it 
is  pressed  back,  the  artery  with  which  it 
is  closely  associated  accompanies  it.  If 
the  manipulation  has  been  successful  the 
veins  are  now  in  front  of  the  grasp  of  the 
thumb  and  index  finger,  and  the  vas  de- 
ferens and  artery  are  behind  it.  A  stout 
acupressure  needle  should  now  be  thrust 
through  the  cord  between  the  veins  and 
the  duct.  A  needle  armed  with  a  double 
hempen  thread,  well  waxed,  is  then  en- 
tered at  one  of  the  perforations  made  by 
the  pin,  passed  in  front  of  the  veins,  be- 
tween the  latter  and  the  skin,  and  made 
to  emerge  at  the  other  perforation  of  the 
pin.  The  operation  is  completed  by  slip- 
ping the  loop  of  the  double  ligature  over 
one  end  of  the  pin  and  tying  its  free  ends 
over  the  other,  during  the  tightening  of 
which  both  extremities  of  the  thread  slip 
within  the  integument,  and  become  strict- 
ly subcutaneous.  On  the  seventh  day  the 
pin  is  withdrawn  and  the  ligature  re- 
moved. By  this  plan  the  thread  can  be 
detached  at  anytime,  without  waiting  for 
it  to  cut  through  the  included  vessels.] 

Each  of  these  measures  has  led  to  great 
relief,  or  a  cure,  in  several  instances  ;  and 
I  do  not  know  that  any  fatal  results  have 
occurred.  In  some  cases  no  good  has  fol- 
lowed. It  must  be  borne  in  mind  that  all 
plans  for  obliterating  the  veins  are  liable 
to  be  productive  of  impairment  of  the  nu- 
trition of  the  testicle ;  and  accordingly, 
we  find  that,  in  some  instances,  atrophy 
of  the  organ  has  followed  the  operation. 
This  may  have  been  caused  by  the  inclu- 
sion of  the  spermatic  artery  in  the  liga- 
ture, an  accident  that  cannot  always  be 
avoided,  and  the  liability  to  it  constitutes 
an  objection  to  the  several  operations  ;  but 
the  veins  are  also  essential,  and  if  all,  or 
nearly  all  of  them  be  obliterated,  it  is  clear 
that  new  currents  must  be  established,  or 
the  circulation,  and  consequently  the  nu- 
trition of  the  organ  will  be  impaired.1 
For  this  reason,  therefore,  an  operation 

1  Delpecli  was  assassinated  by  a  man  whom 
he  had  cured  of  double  varicocele  by  tying 
the  veins  some  years  before.  The  man's  tes- 
ticles were  found  wasted  and  soft  after  death  ; 
the  same  effect  upon  the  organ  has  been  ob- 
served in  other  cases.  The  frequent  reports 
of  cases  of  operation  for  the  cure  of  varicocele 
induce  me  to  repeat  the  observation  of  Sir  A. 
Cooper,  that  "varicocele  should  scarcely  re- 
ceive the  title  of  a  disease ;  for  it  produces, 
in  the  greater  number  of  cases,  no  pain,  no 
inconvenience,  and  no  diminution  of  the  virile 
powers."  I  cannot  but  think  that  operations 
••are  sometimes  performed  rather  hastily  and 
unnecessarily  for  this  affection. 


should  not  be  hastily  undertaken  ;  and 
another  reason  for  delay  is  furnished  by 
the  fact  that  the  pain  and  inconveniences 
resulting  from  varicocele  often,  indeed, 
commonly,  subside  after  a  short  time,  the 
patient  becoming  accustomed  to  and  for- 
getful of  his  complaint.  I  need  hardly 
say  that  an  attempt  to  obliterate  the  veins 
is  better  than  castration,  which  the  con- 
tinued distress  has  induced  some  patients 
to  request  and  some  surgeons  to  perform.1 

[Mr.  Pearce  Gould  formulates  the  indi- 
cations for  an  operation  for  the  perma- 
nent or  radical  cure  of  varicocele  as  fol- 
lows :  1.  When  the  testicle  is  atrophy- 
ing. 2.  When  the  varicocele  is  double, 
especially  if  an  examination  of  the  semen 
shows  an  absence  of  spermatozoa,  or  the 
patient,  being  married,  is  sterile.  3. 
When  the  opposite  testicle  is  lost  or  use- 
less from  tumor,  orchitis,  epididymitis,  or 
injury.  4.  When  the  varix  is  large  and 
increasing,  in  spite  of  palliative  treatment. 
5.  When  the  varix  causes  much  pain,  or 
interferes  with  proper  exercise  and  neces- 
sary work.  G.  When  it  is  the  occasion  of 
marked  mental  depression.  7.  When  the 
varicocele  prevents  acceptance  for  either 
of  the  government  services. 

He  describes  (Lancet,  July  17,  1880)  an 
operation  which  consists  in  subcutaneous- 
ly  dividing  the  veins  by  means  of  a  plati- 
num wire  heated  to  a  red  heat  by  electric- 
ity. He  claims  that  by  these  means  we 
avoid  the  pain  which  follows  the  other 
operation,  and,  at  the  same  time,  employ 
a  method  which  is  simple,  effectual,  intro- 
duces no  new  danger,  and  is  free  from 
sources  of  irritation.  In  Jan.,  1881,  he 
reports  eleven  cases  with  perfectly  satis- 
factory results  in  every  case.] 

Tumors  in  the  Spermatic  Cord. 

Fatty  tumors  are  occasionally  found  in 
the  cord,  and,  like  the  cysts  in  the  same 
situation  (p.  909),  being  movable  to  some 
extent  in  the  course  of  the  cord,  they  are 
with  difficulty  distinguished  from  hernia. 
I  found  this  to  be  so  in  the  case  of  a  rather 
stout  gentleman  wdio,  four  years  ago,  had 

1  M.  A.  Verneuil  describes  two  cases  of 
subcutaneous  erectile  venous  tumors  of  the 
scrotum,  dependent  upon  enlargement  of  the 
subcutaneous  veins  of  the  scrotum,  and 
showing  a  tendency  to  spontaneous  inflam- 
mation. They  may  be  destroyed  by  cauteri- 
zation or  extirpation  (Gaz.  hebd.  de  Med.  et 
Chir.,  Sept.  16,  1859,  and  Ranking's  Abstract, 
xxxi.,  p.  176).  M.  Escallier  relates  two  cases 
of  varicose  tumor  of  the  scrotum  (apparently 
variocele  more  circumscribed  than  usual), 
simulating  hernia,  in  which  spontaneous  in- 
flammation with  suppuration  took  place  and 
proved  fatal.  Mem.  de  la  Societe  de  Chirurgie 
de  Paris,  vol.  ii.,  p.  66. 
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a  swelling,  about  the  size  of  a  walnut, 
near  the  external  ring.  It  was  doughy, 
not  tense  or  fluctuating  like  a  cyst,  but 
felt  more  like  a  hernia  ;  and  it  passed  a 
little  way  in  and  out  of  the  canal.  It 
could  not,  however,  be  returned  into  the 
abdomen ;  was  influenced  by  traction 
upon  the  cord  ;  and  the  linger  and  thumb 
could  be  approximated  behind  it  in  such  a 
manner  as  to  prove  that  it  was  not  con- 
tinued into  the  abdomen.  I  judged,  there- 
fjre,  and  another  surgeon,  who  examined 
it  with  me,  agreed,  that  it  was  a  fatty  tu- 
mor of  the  cord.  Since  that  time  not  much 
change  has  taken  place  in  it. ' 

Malignant  tumors  may  form  in  the  cord, 
not  only  as  a  sequence  of  disease  of  the 
testicle,  but  independently  of  it.2 

The  Affections  of  the  Vesicitlje 
Seminales 

Have  received  very  little  attention  from 
pathologists  and  surgeons— less  than  they 
deserve, — for  these  bodies  are  not  uncom- 
monly diseased  in  company  with  the  tes- 
ticles or  independently  of  them  ;  and  such 
diseases  may  induce  or  aggravate  inflam- 
mation of  the  bladder,  and  be  productive 
of  other  ill  effects.  It  is  to  be  observed 
that  the  seminal  vesicles  lie  within  range 
of  the  finger  passed  into  the  rectum  ;  so 
that  their  condition  may,  in  most  in- 
stances, be  determined  with  tolerable  cer- 
tainty.3 

They  seldom  are  the  subject  of  spon- 
taneous inflammation,  but  sometimes  be- 
come inflamed  secondarily,  as  in  gonor- 
rhoea ;  and  the  symptoms  are  much  the 
same  as  when  the  prostate  is  inflamed, 
viz.,  uneasiness  about  the  perineum,  pain 
in  defecation,  frequent  and  rather  pain- 
ful micturition,  or  retention,  emissions  at 
night,  attended  with  pain,  and  the  fluid 
stained  with  blood.     The   finger  in   the 

1  In  the  Museum  of  the  College  of  Surgeons 
(No.  2461)  is  an  oval  fatty  tumor,  four  inches 
in  length,  embedded  in  the  tissues  of  the 
spermatic  cord  an  inch  above  the  testicle. 
In  some  instances  the  tumors  have  closely 
resembled  omentum,  and  have  even,  it  ap- 
pears, been  contained  in  a  sac  like  a  hernial 
sac.     Curling,  p.  453. 

2  Museum  of  College  of  Surgeons,  2462,  3. 
No.  236720  is  described  as  a  large  fibro-plastic 
tumor  of  the  cord. 

In  the  Catalogue  of  the  Museum  of  Mr. 
Heaviside  is  the  entry  of  a"  stone  found  in 
the  cellular  substance  of  the  spermatic  cord 
of  a  man  who  died  of  strangulated  hernia." 
Gamgee,  loc.  cit.,  p.  181. 

3  It  appears  that  a  thesis  has  been  written 
on  inflammation  of  the  seminal  vesicles  by 
M.  Eugene  Rapin  in  the  Moniteur  des  Sc. 
nied.,  1859,  No.  42.  Canstatt's  Jahresbericht, 
1860,  vol.  hi.,  p.  284. 


rectum  discovers  the  vesicle,  on  one  or 
both  sides,  distinctly  swollen  and  tender. 
In  two  cases  of  blennorrhagic  orchitis, 
where  the  patients  died  of  other  disease, 
M.  Goussail  found  the  seminal  vesicles 
swollen  and  gorged.  I  do  not  know  of 
the  affection  terminating  otherwise  than 
in  resolution  ;  and  I  am  not  acquainted 
with  anything  in  these  parts  correspond- 
ing with  the  chronic  orchitis,  syphilitic  or 
other,  of  the  testicle.  They  are,  however, 
not  unfrequently  the  seat  of  scrofulous 
disease  ;  and  in  cases  of  scrofulous  affec- 
tion of  the  testicles  it  is  well  to  examine 
the  state  of  the  seminal  vesicles  ;  and 
they  will  sometimes  be  found  consider- 
ably enlarged  and  firm,  from  deposit  in 
their  canals,  although  there  may  be  no 
symptoms  of  such  a  condition.  The 
changes  that  take  place  correspond  pre- 
cisely with  those  that  occur  in  the  epidi- 
dymis ;  that  is  to  say,  the  tortuous 
component  tubes  become  enlarged  and 
distended  with  scrofulous  matter,  partly 
infiltrated  into  the  lining  membrane,  and 
partly  formed  of  morbid  and  accumulated 
epithelium,  while  the  connecting  areolar 
tissue  of  the  tubes  remains  sound.  Sub- 
sequently this  may  be  destroyed,  if  soft- 
ening and  suppuration  take  place.  I  have 
dissected  several  specimens  of  this ;  and 
some  of  them  are  in  the  Pathological  Mu- 
seum of  the  University  of  Cambridge. 

The  disease  is  only  to  be  distinguished 
by  examination  with  the  finger  in  the 
rectum  ;  and  for  want  of  this  exploration 
it  escapes  notice  in  many  cases.  The  or- 
gan will  be  found  enlarged,  perhaps  ten- 
der, and  more  or  less  firm,  according  to 
the  condition  of  the  morbid  deposit  in  it. 
The  prostate  is  likely  to  be  the  seat  of  tu- 
berculous disease  at  the  same  time.  It 
has  been  so  in  the  cases  that  I  have  dis- 
sected. The  treatment  corresponds  with 
that  for  scrofulous  disease  in  the  testicle 
and  other  parts. 

I  have  in  several  cases  known  a  chronic 
enlargement  of  the  vesiculse  seminales 
analogous  to  the  affection  of  the  prostate 
in  elderly  persons,  and  attended  with 
corresponding  symptoms  of  irritation  of 
the  bladder.  Indeed,  I  have  discovered 
it  when  examining  the  rectum  under  the 
impression  that  there  was  enlargement 
of  the  prostate.  What  relation,  if  any, 
this  condition  of  the  vesicles  may  have 
had  to  the  bladder-symptoms,  I  cannot 
tell.  I  first  found  it  in  dissecting  the  blad- 
der of  an  old  man  who  died  after  long- 
continued  prostatic  affection  with  reten- 
tion. The  prostate  was  enlarged,  and  the 
seminal  vesicles  were  two  or  three  times 
as  large  as  natural,  of  very  firm  struc- 
ture, so  as,  in  consistence,  almost  to  re- 
semble scirrhus ;  the  component  canals 
were  large,  and  the  investing  areolar  tis^ 
sue  much  hypertrophied  and  indurated. 
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I  have  now  a  man  above  seventy  under 
iny  care,  suffering  from  severe  irritation 
of  the  bladder,  amounting  to  inconti- 
nence, in  whom  the  prostate  is  little,  if  at 
all,  enlarged ;  but  the  seminal  vesicles 
may  be  felt  be}_ond  it  of  twice  their  natu- 
ral size  and  firmer  than  usual.  In  other 
instances  I  have  found  on  the  dissection 
of  the  vesicular  seminales  in  elderly  per- 
sons, that  the  component  tubes  were  di- 
lated, but  actually  reduced  in  extent  and 
length,  while  the  connecting  and  invest- 
ing areolar  tissue,  was  thickened. 

Although  in  the  case  of  imperfect  de- 
velopment of  the  testes  at  page  893  the 
seminal  vesicles  were  very  small,  consist- 
ing of  few  coils  of  tuhes,  usually  the  condi- 
tion of  these  bodies  shows  no  especial  re- 
lation to  that  of  the  testes.  One  testicle 
maybe  wanting  or  imperfecta  developed, 
or  the  vas  deferens  may  be  only  partially 
formed,  or  have  been  divided,  or  become 
obliterated  ;  yet  the  vesicula  seminalis 
on  that  side  is  commonly  as  large  as  on 
the  other  side.  It  is  in  such  case  filled 
with  its  own  secretion  unmixed  with  sper- 
matozoa. This  corresponds  with  what  has 
been  said  (page  893)  respecting  the  pre- 
sence of  the  ejaculatory  power  in  persons 
whose  testes  were  imperfect  or  absent. 

Affections  of  the  Scrotum. 

(Edema. — The  loose  tissue  of  the  scro- 
tum renders  it  very  liable  to  oedema, 
which  is  often  met  with  in  new-born  and 
young  children,  resulting  in  them,  com- 
monly, from  some  slight  irritation  of  the 
skiu,  and  usually  subsiding  under  careful 
attention  to  keep  the  part  dry  and  pow- 
dered.1 In  after  life  it  is  easily  induced 
by  inflammation  or  suppuration  of  adja- 
cent parts,  especially  by  abscess  connected 
with  the  urethra  ;  and'sometimes  it  is  the 
herald  of,  or  attendant  upon,  general 
dropsy,  resulting  from  disease  of  internal 
organs.  It  is  usually  dependent  upon 
some  such  cause,  general  or  local,  and 
subsides  when  that  cause  is  removed. 
Great  relief,  however,  may  sometimes  be 
afforded,  and  sloughing  of  the  part  pre- 
vented, by  punctures  with  a  needle  at 
various  points,  which  allow  the  serum  to 
drain  off,  and  are  rarely  followed  by  any 
of  the  ill  effects  which  are  likely  to  ensue 
if  incisions  be  made. 

[OEdema  begins  in  the  lower  part  of 
the  scrotum  and  gradually  ascends,  ob- 

1  It  is,  however,  sometimes  more  trouble- 
some and  dangerous.  I  was  called  to  a  case 
of  the  kind,  in  which  the  inflammation  and 
swelling  were  very  great,  like  erysipelas,  and 
extended  to  the  penis  and  adjacent  parts, 
causing  retention  of  urine,  and  proving  fatal 
in  a  few  days.  Two  similar  cases,  also  fatal, 
are  given  in  the  Med.  Times  and  Gaz.,  vol. 
xii.,  p.  364. 


literating  the  normal  rugre,  and  causing 
the  skin  to  become  blanched,  shining,  and 
translucent.  It  has  a  doughy,  inelastic 
feel,  pits  on  pressure,  and  is  not  confined 
to  one  side.  These  characters  serve  to 
distinguish  it  from  hj'drocele,  the  only  af- 
fectiou  with  which  it  is  at  all  likely  to  be 
confused.] 

Inflammation. — Its  loose  structure  and 
its  comparatively  isolated  pendulous  posi- 
tion also  render  the  scrotum  an  easy  prey 
to  inflammation,  erysipelatous  or  other, 
which  is  apt  to  be  excited  b}*  slight  causes, 
such  as  small  wounds  or  abrasions,  boils 
or  small  abscesses  in  or  near  it.  The  in- 
flammation quickly  spreads,  causing  rapid 
oedema ;  and,  if  the  patient  be  in  a  low 
state  of  health,  it  maj-  go  on  to  diffuse 
suppuration  and  sloughing  of  the  skin 
and  subcutaneous  tissue.  Mr.  Liston1 
described  cases  of  "rapid  distension  of 
the  scrotum  with  serosity"  ["acute  an- 
asarca of  the  scrotum"]  supervening  gen- 
erally upon  an  abscess  or  ulcer,  perhaps 
trifling,  in  the  perineum  or  groin  ;  and 
he  found  that  destruction  of  the  cellular 
tissue  and  skin  could  be  arrested  only  by 
very  eartyand  free  incisions.  Sometimes 
inflammation  is  excited  by  the  dribbling 
of  urine  ;  or  it  may  arise  without  any  ap- 
parent cause.  An  abscess  rarely  forms 
in  the  scrotum.  When  suppuration  takes 
place,  it  is  usually  diffuse,  and  may  be 
recognized  b}'  the  hard  feel  and  angiy  ap- 
pearance of  the  part,  added  to  the  dry 
tongue  and  low  feverish  state  of  the  pa- 
tient. This  result,  as  well  as  sloughing, 
may  commonly  be  averted,  where  the 
constitution  is  sound,  by  rest  in  the  re- 
cumbent position,  warm  fomentations, 
and  such  diet  as  the  condition  of  the  pa- 
tient requires.  If  suppuration  takes  place, 
or  if  the  discoloration  of  the  skin  threat- 
ens gangrene,  incisions  should  be  made  ; 
and  it  may  be  necessaiw  to  give  wine  and 
ammonia  to  maintain  the  strength.  Un- 
der careful  treatment  the  affection,  even 
in  severe  cases,  rarely  terminates  fatally. 
After  large  portions  of  the  scrotum  have 
been  destroyed,  and  the  testicles  and 
spermatic  cords  have  been  laid  bare, 
granulation  and  cicatrization  proceed 
with  surprising  rapidity,  and,  owing  to 
the  abundance  of  loose  skin,  the  breach 
is  healed  without  much  detriment. 

Though  so  liable  to  slough  from  inflam- 
mation -excited  by  a  local  cause  in  en- 
feebled persons,  the  scrotum  is  veiw  sel- 

1  Medico-Chirurgical  Trans.,  voi.  xxii.,  p. 
2S8.  Mr.  Erichsen  (Med.  Times  and  Gaz., 
vol.  xxi.,  p.  211)  gives  a  case  of  acute  in- 
flammatory oedema  of  the  scrotum,  super- 
vening on  a  perineal  swelling,  which  first 
appeared  during  gonorrhoea,  and  ending  in 
gangrene.  The  whole  scrotnin  sloughed,  lay- 
ing bare  the  testicles. 
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[Fig.  513. 


Elephantiasis  scroti  before  and  after  operation  for  extirpation.] 


dom  the  seat  of  mortification  from  frost- 
bite. Cases  of  this  kind  have,  however, 
been  witnessed  by  Sir  A.  Cooper  and  Mr. 
Curling. 

Elephantiasis  of  the  scrotum,  so  rare  in 
this  country,1  is  very  common  in  tropical 

1  One  of  the  best-marked  cases  of  the 
tuberculated  form  of  the  disease  that  has 
occurred  in  this  country  is  related  by  Mr. 
Isaacson,  in  vol.  xviii.  of  Prov.  Med.  and 
Surg.  Trans.,  p.  244.  In  the  Museum  of 
King's  College  Hospital  is  a  specimen  of  ele- 
phantiasis of  the  scrotum  removed  by  Mr. 
Fergusson  from  a  man  who  had  never  been 
out  of  this  country.  The  mass  weighed  5  lbs. 
15  oz. ;  the  disease  was  the  result  of  inflam- 
mation consequent  on  a  blow.  Cases  have 
also  been  recorded  by  Liston,  Operative  Sur- 
gery ;  Brett,  Lancet,  July  11,  1846.  Cases 
occurring  in  other  parts  of  Europe  have  been 
related  by  Delpech,  Lamy,  Delmas,  Auvert, 
and  Nogell. 

In  the  Museum  of  the  College  of  Surgeons, 
VOL,.  II.— 61 


climates,  especially  Bengal,  the  East  and 
West  Indies,  Ceylon,  Egypt,  and  South 
America.  [The  case  of  Dr.  Picton,  of 
New  Orleans,  which  is  floured  in  the  cut, 
before  and  after  extirpation,  is  one  of  the 
best  known  of  those  which  have  occurred 
!  in  this  country.]  It  consists  in  a  thick- 
J  ening  with  some  change  of  structure — a 
j  modified  hypertrophy — of  the  skin  and 
other  tissues  of  the  scrotum,  which  are, 
in  addition,  infiltrated  with  serum  or  oily 
matter,  the  latter  being  sometimes  so 
abundant  as  to  give  to  the  whole  the 
characters  of  an  oleaginous  mass.  The 
cremaster  has  been  found  thickened,  and 

No.  2466,  is  an  enormous  mass  of  scrotal  ele- 
phantiasis, measuring  42  inches  in  circumfe- 
rence, including  the  penis  and  testicles,  con- 
sisting chiefly  of  compact  structure  like 
mammary  gland,  and  covered  with  coarse 
skin,  in  parts  warty  and  knotty.  It  was  re- 
moved by  Mr.  Liston  from  a  man  aged  twenty- 
two,  who  recovered. 


954 


DISEASES    OF    THE    MALE    ORGANS, 


the  spermatic  corcls  elongated ;  but  the 
testicles  are  usually  healthy.  Sometimes 
there  is  hydrocele.  The  disease,  which  is 
probably  essentially  of  a  low  inflamma- 
tory nature,  commences,  in  some  cases, 
at  one  point,  and  thence  spreads  grad- 
ually over  the  scrotum  ;  or  there  may  be 
tumefaction  of  the  whole  bag,  which  sub- 
sides in  part,  and  then  returns,  and  finally 
becomes  permanent  and  increases.  It 
may  be  excited  b}-  some  local  cause,  such 
as  a  fistulous  tract ;  but  more  commonly 
there  is  nothing  of  the  kind.  In  some 
cases  the  part  remains  smooth  ;  in  others 
it  becomes  uneven,  tuberculated,  and  cor- 
rugated ;  but  in  either  case  it  has  little  or 
no  tendency  to  ulcerate,  unless  it  be  in 
consequence  of  abrasion  when  it  has  ac- 
quired great  bulk.  It  simply  goes  on  in- 
creasing, without  pain,  remaining  dry  on 
the  surface  ;  and  the  increase  is  of  a  very 
determined  character,  no  local  or  general 
treatment  seeming  to  have  much  influence 
on  its  progress.  The  mass,  in  course  of 
time,  attains  to  enormous  size,  weighing 
fifty,  a  hundred,  or  even  a  hundred  and. 
fifty  pounds,  and  proves  fatal  by  its  dis- 
tressing weight,  or  perhaps  by  ulceration 
and  discharge  supervening.  Several  of 
the  patients  have  been  observed  to  have 
ichthyosis  in  other  parts  of  the  body. 

Treatment. — In  the  early  stage,  espe- 
cially if  the  disease  assume  at  all  an  acute 
form,  it  may  probably  be  arrested  by 
measures  calculated  to  allay  chronic  in- 
flammation of  the  skin,  of  which  the  most 
important  would  be  pressure.  It  is,  how- 
ever, by  no  means  certain  that  such  treat- 
ment would  be  effectual ;  and  much  time 
should  not  be  lost  in  the  attempt,  other- 
wise the  mass  will  attain  to  such  dimen- 
sions as  to  render  the  radical  treatment 
dangerous.  Unfortunately,  the  case  is 
commonly  not  seen  by  the  surgeon  till  the 
period  has  passed  at  which  curative  means 
arc  at  all  likely  to  be  efficient,  and  re- 
moval offers  the  only  prospect  of  success. 
This  has  been  done  by  Mr.  Esdaile,  in  161 
cases,  with  the  loss  of  only  five  per  cent. 
When  the  tumor  is  of  moderate  size, 
therefore,  its  removal  is  a  matter  of  little 
danger ;  and  the  testicles  and  penis  may 
be  dissected  out  and  saved.  When  the 
mass  has  attained  to  grea,t  size  — more 
than  forty  pounds— the  hemorrhage  con- 
sequent on  the  division  of  -the  vessels 
feeding  so  large  a  mass  is  frightful ;  and 
it  is  necessary  to  cut  the  tumor  away  as 
rapidly  as  possible,  without  regard  to  the 
genital  organs ;  and  with  all  care  the 
patients  have  in  some  instances  sunk  at 
the  time  or  soon  afterwards  from  loss  of 
blood.1     [An  Esmarch  bandage  should  be 

1  See  a  case  by  Mr.  H.  Walton,  Med.  Times? 
and  Gaz.,  vol.  xix.,  p.  132,  in  which  he  tied 
the  scrotum  in  small  segments  close  to  the 


applied  to  the  mass  from  below  upward, 
and  the  belting  secured  around  the  base 
of  the  growth.  Each  vessel  should  be 
tied  as  soon  as  divided.  It  should  be 
remembered  in  operating  rapidly  in  these 
growths  that  a  hernial  sac  may  compli- 
cate the  case.  In  one  instance,  such  a  sac 
was  accidentally  opened  during  excision 
of  the  elephantiasis.] 

Tumors  of  the  scrotum  are  rare.  Of 
cystic  tumors  I  have  met  with  only  two 
remarkable  cases.1  Fatty  tumors  seem  to 
to  be  rather  less  uncommon.2  Both  have 
proved  very  difficult  of  diagnosis.  Of 
fibrous  tumors  several  instances  have  been 
collected  by  Mr.  Curling  :  and  others  have 
been  related.  They  originate  in  the 
areolar  tissue,  and  grow  slowly  and  with- 
out pain.  Some  are  very  dense,  resem- 
bling the  fibrous  tumor  of  the  uterus,  and, 
like  it,  undergoing  occasionally  calcifica- 
tion at  various  parts  of  the  mass  ;  others 
are  more  succulent.  They  may  attain  to 
enormous  size,  weighing  twenty,  thirty, 
or  more  pounds  ;  and  have  been  removed 
successfully  when  of  this  magnitude. 
Some  of  the  cases  have  been  of  the  re- 
current kind  of  fibrous  or  fibroid.3     [One 


trunk,  removed  the  mass  below  the  ligatures  ; 
and  then,  as  each  strangulated  part  was  libe- 
rated, the  vessels  were  secured.  The  scro- 
tum was  eight  or  nine  pounds  in  weight. 
The  patient  recovered. 

M.  Clot-Bey  has  given  his  extensive  expe- 
rience respecting  this  malady  in  his  Histoire 
d'une  Tumeur  elephantiaque  du  Scrotum, 
Marseilles,  1830  ;  in  the  Annales  de  la  Mede- 
cine  physiologique,  1834;  and  in  the  Mem. 
de  la  Societe  de  Chirurgie  de  Paris,  vol.  iv., 
p.  547.  He  regards  it  as  a  local  affection 
distinct  from  lepra  ;  the  principal  phenomena 
being  tumefaction,  hypertrophy,  and  inflam- 
mation of  the  skin  and  subcutaneous  tissue  ; 
the  tuberculous  condition  of  the  skin  being 
only  an  occasional  attendant.  He  believes  it 
incurable,  except  in  quite  early  stages  ;  and 
the  patient  will  then  rarely  submit  to  the  re- 
quisite treatment.  Extirpation  of  the  part 
should  therefore  be  practised  without  delay. 

1  A  transparent  cyst,  of  the  size  of  an 
apple,  containing  unctuous  yellowish  fluid, 
situated  in  the  cellular  tissue  of  the  scrotum, 
connected  with  the  skin,  and  supposed  to 
have  originated  in  the  sebaceous  follicles  of 
the  skin,  is  described  by  Dr.  Bauchet  ;  Ar- 
chives gen.  de  Med.,  5e  serie,  vol.  ii.,  p.  71. 
Mr.  Curling  describes  and  represents  a  cystic 
mass,  like  cystic  sarcoma  of  the  breast,  re- 
moved from  the  scrotum  of  Mr.  Crompton,  of 
Manchester. 

2  Trans,  of  Path.  Society,  vol.  vi.,  pp.  230 
and  232,  xvii.,  176,  and  xviii.,  186  ;  Curling, 
On  the  Testicle,  p.  490 ;  Kimball,  in  Boston 
Med.  and  Surg.  Journal,  Oct.  17,  1861. 

3  This  was  so  in  a  case  operated  on  by  Mr. 
Fergusson  ;  a  large  fibrous  tumor  was  excised 
from  the  scrotum,  and  three  years  afterwards 
it  recurred,  and  was  of  the  size  of  a  child's 
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enchondroma  of  large  size  has  been  re- 
ported.] 

We  read  now  and  then  of  large  calculi 
which  have  been  formed  in  the  bladder 
finding  their  way  into  the  scrotum,  and 
escaping  from  it  by  ulceration1  or  being 
excised. 

Cancer  of  the  scrotum  is  almost  always 
of  the  epithelial  kind,2  and  usually  con- 
fined to  chimney-sweeps.3  It  is  much 
more  common  in  this  country  than  in 
others,  but  appears  to  be  on  the  decrease 
here— perhaps  owing  to  the  more  general 
use  of  machines  for  sweeping  chimneys. 
In  its  origin,  structure,  course,  and  impli- 
cation of  adjacent  glands,  without  involv- 
ing more  distant  regions,  it  corresponds 
with  epithelial  cancer  of  the  skin  in  other 
parts.  Thus,  it  commonly  begins  in  a 
small  soft  tubercle  or  wart  on  the  scrotum, 
oftenest  near  the  lower  and  fore  part. 
This  tubercle  appears  to  be  of  simple 
nature,  and  may  remain  for  a  long  time 
without  change,  only  increasing  very 
slowly.  Sooner  or  later  it  becomes  indu- 
rated, spreads,  and  is  covered  with  a 
crust  ;4  and  when  the  crust  is  removed  it 
bleeds  a  little.     Subsequently  it  ulcerates, 


head,  involving  also  the  nates.  The  whole 
mass  was  removed.  Med.  Times  and  Gaz., 
vol.  xiv.,  p.  l(i(5. 

1  Auvert  (Selecta  Praxis  Medieo-Chirur- 
gicfe,  vol.  ii.,  tab.  cxi.)  represents  and  de- 
scribes an  enormous  urinary  calculus,  which 
began  to  form  when  the  patient  was  ten 
years  old,  and  ulcerated  through  the  scrotum 
when  he  was  seventy-one.  A  urinary  calcu- 
lus, weighing  8  ounces,  in  the  Norwich  col- 
lection, is  said  to  have  been  removed  from 
the  scrotum.  A  shoemaker  had,  for  twenty 
years,  a  stone  in  the  scrotum,  which  he  sup- 
ported in  a  pad  ;  at  length  it  got  to  such  a 
bulk,  that,  during  exertion  at  stool,  it  rup- 
tured the  scrotum  and  escaped  ;  it  weighed 
26  oz.  Grafe,  "  Ueber  Scrotals teine,"  in  Griife 
und  Walther's  Journal,  vol.  iii.,  p.  399. 
Crosse,  On  Urinary  Calculus,  p.  32. 

2  A  rare  case  of  the  growth  of  medullary 
cancer  in  the  cellular  tissue  of  the  scrotum, 
involving  and  requiring  the  removal  of  both 
testes,  occurring  in  the  practice  of  Mr.  Craven, 
of  Hull  ;  Med.  Times  and  Gaz.,  vol.  xix.,  p. 
287.  Mr.  Curling  mentions  two  cases  of  car- 
cinoma of  the  scrotum,  and  one  of  melanosis. 

3  Dr.  Warren  has  never  seen  it  in  the  United 
States  in  chimney-sweepers,  hut  has  met  with 
it  in  a  few  instances  in  persons  not  of  that 
business  ;  Surg.  Obs.  on  Tumors,  p.  329.  In 
a  few  cases,  in  this  country,  it  could  not  be 
attributed  to  the  contact  of  soot.  That  it 
may  be  excited  in  other  parts  of  the  body  by 
soot,  is  shown  by  Sir  James  Earle's  case  of 
the  gardener  who  suffered  from  the  disease  in 
the  forearm  in  consequence  of  his  being  in 
the  habit  of  carrying  a  soot  bag  there. 

4  Or  by  a  thick  horn-like  concretion,  as 
represented  by  Mr.  Ward  ;  Cases  of  Diseases 
of  the  Prepuce  and  Scrotum,  pi.  x.  and  xi. 


and  an  uneven  open  surface  is  formed, 
discharging  thin  bloody  iiuid  and  having 
a  sinuous  edge  with  a  hard  tuberated 
margin  and  an  indurated  base.  The  dis- 
ease goes  on  spreading  till  the  whole  scro- 
tum is  destroyed  ;  and  the  testicles  are 
exposed  and,  occasionally,  it  is  said,  are 
involved  in  the  destruction.  Before  this, 
however,  the  inguinal  glands  usually  be- 
come indurated.  Subsequently  they 
soften  and  break,  forming  excavated  can- 
cerous ulcers,  which  spread  till  the  pa- 
tient is  worn  out  by  the  discharge  and 
pain.  After  death  the  disease  is  com- 
monly found  to  be  confined  to  the  scro- 
tum and  groin,  and  not  to  have  invaded 
the  lumbar  glands  or  the  abdominal  vis- 
cera. 

It  seems,  then,  to  be  quite  a  local  affec- 
tion, destroying  life  by  the  mere  tendency 
to  spread  at  the  part  primarily  affected, 
and  in  the  glands  connected  with  it ;  and 
at  first,  anil,  it  may  be,  for  a  long  time, 
it  often  has  hardly  any  of  the  qualities  of 
malignancy.  In  one  case  that  I  remem- 
ber, the  surface  of  the  body  generally, 
and  of  the  inner  side  of  the  thighs  in  par- 
ticular, was  covered  with  small  soft  cuta- 
neous tubercles,  evidently  quite  of  simple 
character  ;  and  the  cancerous  ulceration 
of  the  scrotum  had,  apparently,  origi- 
nated in  one  of  these.  Moreover,  the 
ulcerative  tendency  at  the  part  varies  a 
good  deal.  In  some  cases  it  commences 
before  the  mass  has  attained  to  the  size  of 
a  shilling ;  in  others  the  whole  scrotum 
becomes  converted  into  a  tuberculated  or 
warty  mass,  with  scarcely  any  ulceration. 
I  had  one  case  of  the  latter  kind  in  which 
the  disease  was  of  long  standing,  and  too 
extensive  for  removal,  and  which  termi- 
nated fatally.  It  has  been  met  with  in 
boyhood,  but  is  usually  seen  about  middle 
life  ;  and.  it  has  appeared  in  persons  long 
after  they  had  discontinued  the  avocation 
of  chimney-sweeping. 

Treatment. — The  only  treatment  is  ex- 
tirpation by  caustic  or  the  knife  ;  the  lat- 
ter is  much  to  be  preferred.  The  opera- 
tion is  easily  performed  while  the  disease 
is  limited  to  a  part  of  the  scrotum,  and 
good  hope  of  ultimate  recovery  attends  it. 
Still  in  several  cases  the  disease  has  re- 
turned, sometimes  after  a  long  interval, 
either  in  the  scrotum  or  the  groin.  In 
such  case  the  operation  should  be  again 
performed  ;  indeed,  it  may  be  repeated 
again  and  again,  even  though  it  be  neces- 
sary to  take  away  the  whole  scrotum  and 
both  the  testicles,  if  there  be  fair  prospect 
of  removing  all  the  disease.  When  the 
glands  in  "the  groin  are  only  slightly 
enlarged  they  should  be  left  alone  ;  for 
they  may  subside  or  remain  quiescent 
after  the  exciting  cause  of  their  disturbance 
is  gone.  If,  however,  the  enlargement  is 
more  decided  and  accompanied  with  indu- 
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ration,  they  should  be  dissected  out ;  and 
this  ma}r  be  done  with  very  good  result  ; 
for  the  disease  of  the  glands  is  found  to 
be  of  epithelial  character,  corresponding 
with  that  in  the  scrotum.  In  one  case 
in  which  I  dissected  out  the  diseased  in- 
guinal glands  at  the  same  time  that  I 
removed  the  cancerous  ulcer  of  the  scro- 
tum, the  patient  was  well  two  years 
afterwards  ;  in  another  the  disease  soon 
returned  and  proved  fatal.  This  corre- 
sponds with  the  experience  of  other  sur- 
geons. 

Affections  of  the  Penis. 

By  far  the  larger  proportion  of  these  are, 
directly  or  indirectly,  connected  with  and 
dependent  upon  gonorrhoea  and  syphilis  ; 
and  they,  as  well  as  phimosis,  paraphi- 
mosis, and  inflammation  of  the  corpora 
cavernosa,  will  be  found  treated  of  in  the 
following  essay. 

Priapism.  —  Erections,  too  frequent, 
easily  induced,  and  prolonged,  are  not  an 
unfrequent  attendant  on  debility,  recovery 
from  illness,  and  other  causes  which  in- 
crease general  irritability.  Sometimes 
they  are  an  indication  of  preternatural 
excitability  of  the  organs  induced  by  ex- 
haustion, or  of  some  irritation  of  or  about 
the  prostate,  consequent,  perhaps,  on 
gonorrhoea.  Priapism,  or  persistent  erec- 
tion, is  a  well-known  attendant  on  certain 
diseases  or  injuries  of  the  brain  or  spinal 
cord.  In  a  few  instances  it  has  been 
caused  by  extravasation  of  blood  into  the 
cavernous  body  of  the  penis  from  injury 
during  connection.  [In  children  it  is  fre- 
quently caused  by  phimosis,  particularly 
if  it  be  complete  and  if  there  be  an  accu- 
mulation of  smegma  with  a  slight  balano- 
posthitis.] 

In  a  case  of  this  kind,  under  Mr.  Birkett," 

1  Lancet,  February  16,  1867  ;  other  cases 
of  a  similar  kind  are  there  referred  to.  A 
case  of  persistent  priapism  in  a  married  man, 
aged  twenty-eight,  of  rather  delicate  health 
and  nervous  temperament,  is  related  by  Dr. 
J.  R.  Smith  in  the  New  Orleans  Journal  of 
Medicine,  January,  1869.  Bleeding,  tartar 
emetic,  morphia,  belladonna,  and  cold  appli- 
cations were  freely  tried  without  effect.  After 
a  time,  "  the  disease  gradually  and  almost 
imperceptibly  gave  way."  It  does  not  ap- 
pear that  the  bromide  of  potassium  was  used. 
It  might  be  expected  to  afford  relief  in  such 
a  case  ;  and  was  found  to  do  so  in  a  case  re- 
corded in  the  July  number  of  the  same  journal 
by  Dr.  Hargis.  Fifteen  grains  of  the  salt 
given  every  two  hours  produced  speedy  alle- 
viation of  the  tension  and  distress. 

For  the  effects  of  rupture  of  the  bloodves- 
sels and  other  injuries  occurring  during  coi- 
tion and  erection,  see  a  paper  by  Mr.  Lang- 
„ston  Parker  in  British  Medical  Journal,  May 
16,  1868. 


where  the  attendant  pain  was  very  severe, 
some  relief  was  afforded  by  incisions  into 
the  cells  of  the  corpora  cavernosa,  which 
gave  vent  to  dark,  thick,  blood-like  fluid  ; 
Mr.  Birkett  does  not  recommend  the  proce- 
dure. 

Gangrene. — The  loose  tissue  of  the  or- 
gan renders  it,  like  the  scrotum,  very 
liable  to  cedema  and  inflammation  ;  and. 
its  comparative  isolation  renders  it  liable 
alsd  to  mortification,  which  has  in  several 
instances  been  known  to  occur  in  the 
depressed  states  of  typhus.  In  some 
of  these  cases  the  patients  were  suffering 
from  gonorrhoea  at  the  commencement  of 
the  attack.  The  penis  has  also  been 
known  to  mortify  in  paraplegia;  and  a 
case  of  spontaneous  gangrene  occurred, 
under  the  care  of  Mr.  Partridge,  in  King's 
College  Hospital.1 

[This  is  exceedingly  rare.  Dr.  Agnew 
reports  one  case  occurring  in  an  aged  man 
and  due  to  embolism  of  the  dorsal  artery. 
The  patient  died.  I  have  seen  one  case 
in  the  wards  of  the  Philadelphia  Hospital 
in  a  man  fifty-five  years  of  age.  There 
was  general  atheroma,  and  debility  from 
intemperance  and  starvation.  The  pro- 
cess destroyed  three-fourths  of  the  organ, 
but  the  patient  recovered. 

Elephantiasis  of  the  penis  is  a  rare  dis- 
ease, a  few  instances  of  which  have  been 
recorded.  Bryant  mentions  one  in  which 
the  penis  measured  eight  inches  in  length 

1  "  The  man  was  forty  years  old,  single, 
and  said  to  be  temperate.  A  week  before 
his  admission  he  was  at  work  as  usual,  when 
he  become  ill,  languid,  and  feeble.  He  took 
to  his  bed,  and  ultimately  became  delirious. 
He  was  kept  on  low  diet  all  this  time.  When 
received  into  King's  College  Hospital  he 
looked  like  a  man  suffering  from  low  fever. 
The  penis  was  black  and  charred-looking 
nearly  down  to  the  scrotum  ;  there  was  here 
a  line  of  demarcation,  and  the  urine  spirted 
out  at  this  point.  The  pulse  was  feeble  and 
irregular.  The  penis  ultimately  dropped  off. 
The  parts  healed,  and  the  patient  went  out 
well."  Med.  Times  and  Gaz  ,  vol.  xx.,  p. 
277. 

The  following  case  of  partial  strangulation 
of  the  penis  from  constriction  is  interesting 
in  many  respects  :  A  boy  was  brought  to  the 
out-patient  room  of  St.  Bartholomew's  Hos- 
pital with  swelling  of  the  penis  and  loss  of 
sensation,  and  a  fistulous  passage  communi- 
cating with  the  urethra.  Mr.  Wormald,  dis- 
crediting the  cause  assigned  (a  blow),  made 
a  careful  examination  of  the  parts  under 
chloroform,  and  discovered  a  small  string  tied 
round  the  base  of  the  penis.  It  appeared 
that  as  the  penis  had  swelled  the  ligature 
had  slowly  cut  through  the  skin,  nerves,  and 
vessels  of  the  penis  ;  but,  as  in  the  operation 
of  linear  6crasement,  the  parts  healed  again  as 
fast  as  they  were  cut,  and  had  buried  the 
ligature.     Association  Med.  Journ.,  1856,  p.  9. 
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and  six  in  circumference.  Yoillemier 
describes  a  case  where  the  sheath  of  the 
penis  and  the  prepuce  were  so  enormously 
hypertrophied  that  the  organ  reached  to 
the  knees,  and  had  a  circumference  of 
nineteen  inches.  Weir  records  one  fol- 
lowing urethral  stricture  and  fistula  ;  the 
penis  was  seven  inches  in  length  and  ten 
in  circumference.  Of  course,  in  such 
cases,  amputation  is  the  only  remedy.] 

Cancer  of  the  penis  is  most  commonly 
of  the  epithelial  variety,  occurs  In  ad- 
vancing years,  and  corresponds  in  most 
points  with  epithelial  cancer  in  other  parts 
of  the  body.  A  case  of  scirrhous  infiltra- 
tion of  the  body  of  the  penis  has  been 
recorded  by  Mr.  Coote,1  but  such  an  affec- 
tion is  very  rare. 

It  commences  usually  upon  the  glans,  in 
the  form  of  a  firm  warty  elevation  having 
a  broad  base,  and  slowly  increases,  for 
some  time,  without  pain  and,  probably, 
without  attracting  attention.  It  is  at  first 
covered  with  a  more  or  less  thick  cuticular 
crust.  This  becoming  shed,  or  rubbed  off 
at  parts,  the  growth  bleeds  a  little,  and, 
before  long,  ulcerates,  discharging  thin 
fetid  fluid  mingled  with  blood.  In  this 
stage  it  is  usually  painful,  and  advice  is, 
therefore,  sought  for  it.  If  left  alone  it 
continues  to  spread,  destroying  the  glans, 
opening  the  urethra,  involving  the  pre- 
puce, and,  finally,  extending  to  the  glands 
of  the  groin,  proves  fatal  by  the  irritation 
and  discharges  resulting  from  progress- 
ively spreading  ulceration.  It  does  not 
affect  distant  organs.  It  now  and  then 
begins  upon  the  prepuce.  Sometimes  the 
prepuce  is  in  a  state  of  phimosis,  perhaps 
from  birth ;  or  it  may  be  ulcerated  through, 
disclosing  the  growth  beneath.  Fre- 
quently, however,  the  prepuce  is  natural, 
and  may  be  drawn  backwards  and  for- 
wards over  the  cancer.2 

There  is  not  commonly  much  difficulty 
in  the  diagnosis,  partly  because  the  cases 
do  not  come  under  our  notice  till  the 
character  of  the  disease  is  well  marked. 
The  patient  has  generally  passed  the 
middle  period  of  life.  The  firmness,  or 
hardness,  of  the  growth,  its  ulcerating 
tendency,  and  the  character  of  the  dis- 
charge, together  with  the  slow  steady 
progress,  leave  little  doubt  of  its  nature. 
In  the  early  stages  it  is  not  easy  to  make 
the  distinction  between  a  cancerous  wart, 
and  a  common  wart,  or  between  a  cancer- 
ous lump  and  and  an  indurated  chancre 

i  Med.-Chir.  Trans.,  vol.  xxix.  [18G4]. 

2  Mr.  Hutchinson  relates  a  case  in  which 
fungating  epithelial  growths  spread  along 
the  mucous  surface  of  the  urethra  in  a  young 
man  ;  Path.  Trans.,  vol.  xiii.,  p.  167.  I  re- 
member a  similar  disease  in  a  little  girl  ;  I 
removed  the  growths,  but  they  returned  and 
proved  fatal. 


which  has  not  ulcerated,  or  has  cica- 
trized. It  is,  then,  well  to  give  a  cau- 
tious opinion,  and  to  wait  a  short  time, 
applying  the  means  which  are  known  to 
act  upon  the  more  simple  malady  ;  and  it 
will  generally  turn  out  that  those  means 
are  sufficient — that  is  to  say,  the  doubtful 
cases  generally  prove  not  to  be  cancerous. 

The  only  treatment  is  extirpation  ;  and 
that  is  best  effected  with  the  knife.  If 
the  prepuce  only  be  affected,  circumcision 
should  be  performed. 

Circumcision. — The  plan  which  I  always 
adopt  is  to  make  a  circular  incision  with 
a  bistoury  through  the  skin  on  a  level 
with,  or  a  little  behind,  the  corona  glan- 
dis  ;  then  slit  up  the  prepuce  to  this  cut, 
and  with  scissors  remove  it  by  cutting 
through  the  lining  membrane  a  little  in 
front  of  the  incision  through  the  skin. 
The  frsenum  should  be  left  as  long  as  it 
conveniently  can  be.  The  dorsal  arteries, 
and  one  or  "two  arteries  beneath  the  ure- 
thral orifice,  generally  require  ligature  or 
torsion ;  and  care  should  be  taken  to 
sponge  the  wound  well,  and  tie  or  twist 
such  others  as  l^leed  at  all  freely,  so  as 
to  prevent  after  trouble.  The  edges  of 
the  skin  and  the  lining  membrane  may 
then  be  brought  together  with  a  few 
points  of  suture,  so  that  only  a  linear 
wound  remains.  This  will  sometimes 
heal  in  a  few  days,  leaving  only  a  linear 
scar.  It  is  often  not  necessary  to  confine 
the  patient  to  bed  at  all,  though  it  is 
better  to  do  so,  or,  at  any  rate,  to  enjoin 
rest.  I  do  not  apply  any  lint,  plaster,  or 
dressing.  These  adhere  to  the  jjart,  caus- 
ing a  good  deal  of  distress,  and  keeping  it 
foul.  I  simply  direct  it  to  be  kept  dry 
and  clean.  It  may,  after  a  few  days, 
when  suppuration  takes  place,  be  neces- 
sary to  apply  a  poultice,  or  water-dress- 
ing. I  once  saw  the  operation  performed 
with  the  ecraseur.  There  was  no  bleed- 
ing ;  but  an  ulcerating  wound  remained, 
which  was  long  in  healing.1 

Amputation. — When,  as  is  far  more  com- 
monly the  case,  the  disease  commences 
on  the  glans,  it  may  still  be  possible  to 
remove  the  affected  part  without  destroy- 
ing the  whole  of  the  glans,  or  interfering 
with  the  urethra.  I  have  done  this  with 
good  result.  It  seldom  happens,  how- 
ever, that  we  see  the  case  sufficiently 
early  for  this  ;  and  it  is  usually  necessary 
to  remove  the  whole  of  the  glans  and. 
more  or  less  of  the  corpora  cavernosa. 

1  I  quite  agree  with  those  who  recommend 
the  entire  removal  of  the  prepuce  in  congeni- 
tal phimosis,  having  seen  the  inconveniences 
resulting  from  less  complete  operations.  The 
comparative  immunity  from  syphilis  in  those 
who  have  been  circumcised  has  been  shown 
by  Mr.  Hutchinson  ;  Med.  Times  and  Gaz., 
December  1,  1855. 
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Before  doing  this,  the  prepuce,  unless  it 
admits  of  being  retracted,  should  invaria- 
bly be  laid  open,  so  as  to  expose  the 
growth,  and  make  quite  sure  of  its  real 
nature.  The  operation  of  amputation  is 
usually  effected  by  a  single  sweep  of  the 
knife,  the  skin  having  been  previously 
drawn  a  little  forward,  to  prevent  there 
being  a  superabundance  of  it  afterwards. 
A  good  deal  of  bleeding  ensues,  the  blood 
pouring  out  from  the  whole  divided  sur- 
face of  the  corpora  cavernosa,  as  well  as 
from  the  dorsal  arteries.  The  latter 
should  be  tied  first ;  then  the  larger  ves- 
sels upon  the  rest  of  the  stump  ;  and  the 
numerous  smaller  vessels  will  close  spon- 
taneously after  a  few  minutes.  The 
dread  of  the  bleeding  has  induced  the  oc- 
casional resort  to  the  ecraseur.  That, 
however,  is  not  a  sure  preventive  ;  for 
sharp  hemorrhage  has  followed  a  few 
hours  after  the  operation,  and  it  leaves  a 
more  sloughy  and  troublesome  wound 
than  the  knife. 

The  stump  will  granulate  and  heal 
spontaneously,  the  skin  closing  over  the 
face  of  it,  and  becoming  puckered  to  a 
narrow  circle  surrounding  the  urethral 
orifice.  The  real,  indeed  usually  the 
only,  difficulty  in  the  operation  and  sub- 
sequent management  is  caused  by  the  tend- 
ency of  this  circle  to  contract,  more  and 
more,  so  as  to  narrow  the  orifice  and  inter- 
fere with  the  passage  of  urine.  In  a  case 
that  I  remember,  the  stricture  thus  caused 
led  to  so  much  irritation  and  inflammation 
of  the  bladder  that  the  patient,  a  strong 
hearty  man  at  the  time  of  the  operation, 
was  fairly  worn  out  and  died.  It  is  true 
that  in  other  cases  this  difficulty  has  not 
occurred,  although  no  means  have  been 
taken  to  prevent  it.  Nevertheless,  the 
liability  must  always  be  borne  in  mind. 
It  may  be  sufficient  to  keep  a  catheter,  or 
other  instrument,  in  the  passage.  Some 
patients  cannot  bear  that.  To  avoid  its 
necessity  the  following  slight  addition  to 
the  operation  has  been  recommended  by 
Mr.  Teale.1  "After  the  operation  of 
amputation  has  been  performed  in  the 
ordinary  way,  a  director  is  introduced 
into  the  urethra,  and  by  the  aid  of  a  bis- 
toury, the  urethra  and  the  skin  covering 
it  are  slit  up  to  the  extent  of  about  two- 
thirds  of  an  inch.  A  single-  suture  is 
then  placed  on  each  side  of  the  slit,  unit- 
ing the  mucous  membrane  to  the  skin. 
Perfect  patency  is  thus  given  to  the  ori- 
fice, which  is  of  a  long  oval  form ;  and, 
after  cicatrization  is  complete,  there  re- 
mains a  free  opening  into  the  urinary 
canal,  and  no  mechanical  aid  is  required. 
The  same  procedure  may  be  adopted 
when  contraction  has  occurred  during: 
-the  cicatrization  after  amputation,  and 

1  Medical  Times  and  Gazette,  vol.  xix.,  p.- 
354. 


much  trouble  and  pain  will  thus  he 
spared." 

[Mr.  McGann  describes  as  follows  (Brit- 
ish Med.  Jour.,  Jan.  29,  1881),  an  ampu- 
tation of  the  penis  which  he  performed 
for  the  removal  of  cancer  :  the  patient 
was  placed  on  the  table  in  the  lithotomy 
position,  and,  chloroform  having  been 
given,  an  assistant,  holding  the  scrotum 
in  both  hands,  drew  it  forwards,  keeping 
the  raphe  of  the  scrotum  and  perineum  in 
the  same  line.  An  incision  of  about  two  and 
a  half  or  three  inches  in  length  was  made 
in  the  median  line,  with  its  centre  over  the 
bulb  ;  the  corpus  spongiosum  having  been 
completely  exposed,  the  scrotum  was  al- 
lowed to  drop  and  was  drawn  slightly  back- 
wards, and  the  penis  was  removed  by  a 
single  sweep  of  the  knife  close  under  the 
pubis.  An  indurated  portion  of  the  scro- 
tum at  the  right  side  was  also  removed. 
The  scrotum  having  been  again  drawn 
forwards  as  before,  the  cut  surface  of  the 
corpus  cavernosum  presented  itself 
through  the  posterior  incision  ;  the  bleed- 
ing vessels  were  then  tied  with  fine  silk, 
and  the  corpus  spongiosum  dissected  from 
the  corpus  cavernosum,  and  turned  down 
into  the  perineum.  All  bleeding  having 
ceased,  the  margins  of  the  front  incision 
were  brought  together  by  means  of  su- 
tures and  strapping,  and  the  incision  be- 
hind was  also  treated  in  like  manner,  and, 
finally,  the  corpus  spongiosum  was  slit 
with  scissors  to  the  extent  of  half  an 
inch  on  its  lower  or  posterior  aspect,  and 
the  margins  secured  to  the  perineal  skin 
on  either  side  by  two  points  of  suture. 
This  latter  is  better  practice  than  leaving 
it  simply  protruding  and  undivided,  as, 
in  the  latter  case,  when  it  retracts,  as  it 
always  does,  the  introduction  of  a  cathe- 
ter into  the  bladder,  should  such  a  pro- 
cedure be  necessary,  is  more  difficult.] 

I  have  lately  performed  the  operation 
in  such  a  manner  as  to  leave  the  urethral 
orifice  projecting  from  the  end  of  the 
stump,  and  have  been  well  satisfied  with 
the  result.  I  make  a  circular  incision 
through  the  skin  behind  the  part  to  be 
removed,  and  reflect  the  skin  for  about  half 
an  inch,  then  cut  through  the  spongy  body 
on  the  level  of  the  first  incision,  dissect  it 
from  the  corpus  cavernosum  to  the  same 
extent  as  the  skin,  and  cut  through  the 
corpus  cavernosum  at  this  point — that  is, 
half  an  inch  behind  the  line  at  which  the 
skin  and  the  corpus  spongiosum  were  di- 
vided. Finally,  the  edges  of  the  reflected 
skin  are  united  over  the  stump  of  the  cor- 
pus cavernosum  by  a  point  or  two  of  su- 
ture, the  spongy  body  with  its  urethral 
orifice  being  left  projecting  a  quarter  of 
an  inch  or  more  beyond  the  surface  of  the 
wound.  It  remains  slightly  projecting, 
and  with  a  freely  open  aperture,  after  the 
wound  has  healed. 
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In  cases  in  which  it  has  been  necessary 
to  amputate  near  the  scrotum — a  situation 
in  which  there  is  especial  tendency  to  con- 
traction of  the  urethral  oritice— I  have, 
after  making  a  straight  cut  through  the 
penis  in  the  ordinary  manner,  carried  an 
incision  through  the  raphe  of  the  scrotum 
into  the  perineum,  exposing  the  corpus 
spongiosum.  I  then  dissected  that  body 
from  the  corpus  cavernosum  as  far  as  the 
crura  penis,  turned  it  down  into  the  peri- 
neum, and  left  it  hanging  out  there  half 
an  inch  beyond  the  level  of  the  skin. 
The  cut  edges  of  the  scrotum  were  united 
by  a  few  points  of  suture  in  front  of  the 
urethral  orifice.     The  patients  recovered 


quickly,  and  experienced  no  difficulty  in 
passing  water  through  the  perineal  aper- 
ture. 

When  the  disease  has  been  completely 
removed,  there  is  fair  prospect  of  complete 
cure.  I  have  watched  patients  remaining 
for  several  years  in  good  health.  Too 
many  cases,  however,  have  proved  the 
tendency  of  the  disease  to  manifest  itself 
in  the  groin  after  the  removal  of  the  penis, 
if  it  had  not  clone  so  before.  The  affected 
glands  should  be  removed,  if  that  can  be 
clone  with  safety  ;  the  remarks  made  with 
regard  to  the  conditions  ensuing  upon 
cancer  of  the  scrotum  applying  to  this 
disease. 


GONOKRHCEA. 

By  Henry  Lee,  Esq. 
Revised  by  J.  "William  White,  M.D. 


Or  the  diseases  of  the  generative  organs 
which,  for  the  most  part,  take  their  ori- 
gin from  impure  sexual  congress,  patho- 
logy and  clinical  observation  have  alike 
established  the  existence  of  three  groups, 
separate  and  distinct  from  one  another. 

I.  Gonorrhoea — an  inflammation  of  the 
mucous  membrane  of  some  part  of  the 
generative  organs,  producing  muco-puru- 
lent  discharges.  In  the  male  this  is  fre- 
quently attended  with  an  inflammation  of 
the  testicle,  and  in  some  cases  is  followed 
by  symptoms  referable  to  the  joints  and 
eye. 

II.  The  soft,  suppurating,  contagious 
ulcer  of  the  genitals,  which  differs  from 
the  next  in  the  most  important  charac- 
teristic, that  it  is  localized  in  its  sphere 
of  morbid  influence,  and  does  not  induce 
general  or  constitutional  infection. 

III.  That  disease  which,  commencing 
as  a  localized  affection  of  some  kind,  gen- 
erates those  other  and  more  general  mor- 
bid symptoms  denominated  constitutional 
syphilis. 

These  all  agree  in  the  respect  that  they 
are  contagious,  and,  however  much  opin- 
ions may  differ  as  to  the  former,  the  two 
last  have  for  their  cause  a  specific  virus. 

[If  by  this  somewhat  doubtful  sentence 
it  be  meant  that  syphilis  and  the  chancroid 
depend  upon  a  single  virus  for  their  causa- 
tion, or  that  each  is  caused  by  a  specific 
virus  of  its  own,  it  cannot  be  said  in  either 
case  that  the  assertion  is  universally  ac- 


cepted. On  the  contrary,  a  large  number  of 
careful  observers  are  of  the  opinion  that  the 
soft  sore  is  the  result  of  pus-contagion  and 
is  in  no  sense  a  truly  specific  disease.  A 
smaller  but  increasing  number  of  syphil- 
ographers  discard  as  unnecessary  and  un- 
philosophical  the  theory  of  an  unseen  and 
unisolated  virus,  and  attribute  all  the 
symptoms  of  syphilis  to  the  absorption  of 
a  degraded  immature  cell  resembling  a 
white  blood-  or  lymph-cell,  which  is 
thought  to  be  the  essential  element  of 
contagion,  and  the  existence  of  which  is 
said  to  be  demonstrable  in  all  stages  of 
syphilis.  Of  course  the  discussion  of  these 
theories  would  pass  beyond  the  limit  of 
the  present  article.] 

The  most  frequent  disease  arising  from 
sexual  intercourse  is,  without  doubt,  gon- 
orrhoea. This  name,  although  somewhat 
incongruous — for  the  prominent  symptom 
of  the  disease  is  not  a  flow  of  semen,  as 
the  derivation  of  the  term  indicates,  but 
a  muco-purulent  or  purulent  secretion  and 
discharge  from  the  diseased  surface— has 
been  so  long  in  use  that  its  abolition 
would  be  attended  with  difficulty. 

By  some  writers  the  affection  is  termed 
"  blennorrhagia. "  By  the  vulgar  it  is 
termed  the  "  clap"  in  England,  and 
"  chaude-pisse"  in  France. 

There  is  every  reason  for  believing  that 
this  disease  has  been  known  from  very 
remote  times.  The  sanitar}r  measures  in- 
culcated by  the  Hebrew  lawgiver  in  the 
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15th  chapter  of  Leviticus  have,  in  all 
probability,  reference  to  this  disease.  It 
appears  likewise  to  have  prevailed  among 
the  Greeks  and  Romans. 

[The  sudden  and  extraordinary  spread 
of  syphilis  which  occurred  in  Europe 
about  1494  may  have  been  due,  as  has 
been  suggested,  to  a  fresh  importation  of 
the  disease  from  this  country  through  the 
medium  of  the  sailors  who  had  arrived  in 
Europe  with  Columbus  a  short  time  pre- 
vious. The  researches  of  Dr.  Jones,  of 
New  Orleans,  upon  aboriginal  skeletons 
seem  to  show  that  the  disease  had  been 
very  prevalent  and  was  of  great  antiquity 
in  America. 

Or  the  extension  of  the  disease  may 
have  arisen,  as  Cazenave  argues,  from 
the  coincident  spread  of  some  other  epi- 
demic which  lowered  the  general  standard 
of  health,  favored  contagion,  and  caused 
cases  which  ordinarily  would  have  been 
trifling  to  assume  virulent,  phagedenic  or 
rapidly  progressive  and  even  fatal  forms.] 

Very  shortly  after  the  irruption  of 
syphilis  into  Europe,  towards  the  close  of 
the  fifteenth  century,  a  belief  in  the  unity 
of  species  and  cause  of  all  the  contagious 
diseases  of  the  genitals  became  widely 
prevalent.  Observers,  perceiving  that 
these  diseases  commonly  originated  from 
one  source  —  sexual  congress  —  referred 
them  all  to  one  and  the  same  cause,  em- 
bracing them  alike  in  the  common  term 
of  "venereal. "  The  confusion  and  per- 
plexity thus  introduced  continued  to  our 
own  day.  To  the  genius  and  sagacity  of 
Ricord  it  is  undoubtedly  due  that  these 
almost  insuperable  difficulties  to  the  right 
appreciation  and  study  of  these  diseases 
have  been  removed. 

Gonorrhoea  is  an  affection  of  a  totally  dif- 
ferent character  from  the  primary  syphi- 
litic ulcer — whether  we  have  regard  to 
its  history,  pathology,  symptoms,  termi- 
nations and  consequences,  or  its  treat- 
ment. 

Acknowledging  all  this,  as  is  generally 
done  in  these  days,  there  remain  a  num- 
ber of  well-observed  facts  which  would 
seem,  nevertheless,  to  militate  against  it. 
The  writer  alludes  to  those  cases  in  which 
symptoms  of  secondary  syphilis  follow  dis- 
charges from  the  urethra,  apparently 
identical  with  those  produced  by  gonor- 
rhoeal  inflammation.  The  explanation 
usually  given  is,  that  when  urethral  dis- 
charges have  preceded  a  syphilitic  infec- 
tion, such  discharge  has  been  sympto- 
matic of  a  chancre  within  the  urethra — 
"  chancre  larve"  of  Ricord.  In  support  of 
this  theory  it  is  alleged— 1st,  that  intra- 
urethral  chancres  have  been  demonstrated 
in  some  such  cases,  and  hence  probably 
existed  in  the  remainder  ;  2dly.  that  the 
-inoculation  of  urethral  discharge  has  been 
followed,  occasionally,  by  the  same  pheno- 


mena as  succeed  the  inoculation  of  fluids 
from  a  chancre  ;  3dly,  that  acquired  con- 
stitutional syphilis,  whenever  its  course 
has  been  observed,  has  invariably  been 
preceded  by  some  primary  lesion  of  the 
nature  of  chancre,  and  hence  that  it  is  in 
the  highest  degree  probable  that  the  same 
process  may  ensue  within  the  urethra, 
where  it  is  concealed  from  our  sight,  as 
obtains  in  other  parts  patent  to  our  ob- 
servation. It  is  important  to  remember 
that  those  who  deem  the  foregoing  theory^ 
unsatisfactory,  when  applied  to  all  cases 
in  which  constitutional  symptoms  have  suc- 
ceeded urethral  discharge  clinically  iden- 
tical with  gonorrhoea,  do  not  at  all  deny 
the  existence  of  urethral  chancre.  They 
contend  that  all  we  can  say  in  these 
exceptional  cases  amounts  to  this — that 
the  existence  of  chancre  has  been  pre- 
sumed but  not  demonstrated ;  and  that 
from  time  to  time  cases  of  secondary 
syphilis  ensue  after  discharges  from  the 
urethra,  in  which  it  has  been  quite  im- 
possible to  distinguish  the  urethral  disease 
from  gonorrhoea,  and  wherein  all  the  evi- 
dence at  command  was  strongly  against 
the  existence  of  a  chancre  concealed  with- 
in the  urethra.  Many  deny  altogether 
the  existence  of  a  chancre  deeply  seated 
in  the  urethra.  Tidal,  for  example,  does 
not  admit  such,  beyond  the  navicular 
fossa.  The  transmission  of  a  virus  to  a 
distant  part  of  a  canal  like  the  urethra  is 
confessedly  difficult  of  explanation,  and  it 
has  not  been  demonstrated  to  the  satis- 
faction of  many  pathologists  that  the  two 
morbid  specimens  of  deep-seated  ulcera- 
tion of  the  urethra,  upon  which  M.  Ricord 
relies  to  establish  his  theory  of  the 
chancre  larve,  were  in  realitv  chancres  at 
all. 

[Certainly  it  is  one  of  the  rarest  occur- 
rences to  find  a  chancre  situated  so  deep- 
ly that  it  cannot  be  brought  into  view  by 
widely  separating  the  lips  of  the  meatus. 
In  the  vast  majority  of  cases,  if  not  in 
all,  the  induration  and  the  erosion — ac- 
tual ulceration  is  not  common — occupy 
the  anterior  extremity  of  the  urethra,  and 
can  be  easily  felt  and  seen.] 

The  importance  of  the  subject  renders 
it  essential  that  we  should  endeavor  to 
obtain  clear  views  upon  it. 

Erom  the  time  of  Swediaur  to  the  pre- 
sent day  there  has  been  a  well-grounded 
belief  in  the  existence  of  a  syphilitic 
blennorrhagia.  Hunter,  who  believed  in 
the  identity  of  gonorrhoea  and  syphilis, 
cites  the  results  of  his  inoculation  of  pus 
from  gonorrhoea,  which  inoculation  pro- 
duced sores  having  all  the  characters  of 
chancre,  and  were  followed  by  symptoms 
of  general  infection.  The  case  is  related 
Vol.  I.,  p.  205. 

These  facts  can  neither  be  mistaken  nor 
ignored.    Their  explanation  is  well  worthy 
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of  careful  consideration.  Two  views  may 
be  assumed,  either  of  which  will  yield  a 
probable  explanation  :  first,  that  the  ure- 
thral pus  was  obtained  from  a  concealed 
syphilitic  sore  (chancre  larve),  alone  and 
unmixed,  or  mingled  with  the  products 
of  a  coexisting  gonorrhoea.  The  second 
view  rests  upon  the  assumption,  that  not 
only  the  fluid  products  of  secondary  le- 
sions, but  that  the  blood  and  fluid  excre- 
tion from  a  person  constitutionally  syph- 
ilitic, may  produce  that  disease  in  a  sound 
person  by  inoculation.1 

It  ought  not  to  be  forgotten  also  that 
the  mucous  membranes  are  the  frequent 
seats  of  the  earliest  constitutional  mani- 
festations, and  that  a  muco-purulent  dis- 
charge from  the  urethral  membrane  is  an 
occasional  symptom  of  secondary  syphi- 
litic infection.2 

Hunter  conceived  that  the  pus  from 
a  chancre  or  blennorrhagia  applied  to  a 
secreting  surface  (mucous  membrane), 
would  invariably  produce  gonorrhoea ; 
while  applied  to  a  non-secreting  one,  such 
as  the  integument,  it  would  equally  al- 
ways develop  a  chancre. 

It  is  true  that  this  pathology  cannot  hold 
its  place  in  the  presence  of  later  observa- 
tions and  experience ;  but  there  are  not 
wanting  a  few,  though  extremely  rare, 
facts  corroborative  of  the  truth  of  Hun- 
ter's view  of  a  "  physiological  absorp- 
tion," i.e.,  the  absorption  of  virus  into 
the  blood,  without  any  lesion  of  the  sur- 
face to  which  it  is  applied. 

The  bubon  d'emblee  is  an  example  of 
this.  [The  bubon  d'emblee,  as  alluded  to 
here,  is  not  now  believed  to  exist.  A 
gland  in  the  groin  may  suppurate  sponta- 
neously, as  may  a  cervical  gland,  or  may 
become  inflamed  as  a  result  of  irrita- 
tion from  a  herpetic  ulcer,  or  of  infection 
from  a  chancroidal  sore,  either  of  which 
may  have  disappeared  long  before  the 
glandular  symptoms  become  noticeable, 
but  the  theory  that  such  a  bubo  results 
from  the  absorption  into  the  blood  through 
an  unbroken  surface  of  some  specific  vi- 


1  See  the  writer's  work. on  Practical  Pa- 
thology, vol.  ii.,  1870;  also  Viennois,  in  Ar- 
chives gen.  de  Med.,  "June,  1860. 

2  Vide  Bassereau,  Affections  syphilitiques 
de  la  Peau,  p.  35b". 

Rollet  seems  to  have  arrived  at  the  conclu- 
sion that,  although  the  blood  of  syphilized 
persons  is  inoculable,  their  pus  is  not.  He, 
says  that  if  pus  be  taken  from  the  urethra  of 
a  syphilitic  person  suffering  from  gonorrhoea, 
but  whose  genital  organs  are  free  from  syphi- 
litic eruption,  and  if  this  pus  be  inserted  in 
the  mucous  membrane  of  another,  free  from 
any  syphilitic  taint — an  ordinary  gonorrhoea 
only  succeeds ;  if  blood,  however,  be  taken 
and  mixed  with  the  pus,  then  both  gonorrhoea 
and  syphilis  may  follow. 


rus,  and  that  it  is  the  first  evidence  of  a 
constitutional  contamination,  is  not  at  pre- 
sent tenable.]  When  we  speak  of  pri- 
mary infecting  sores,  we  must  remember 
that  these  do  not  all  alike  possess  the 
same  objective  signs.  A  primary  syphi- 
litic lesion  may  possess  scarcely  any  indu- 
ration :  and  the  same  may  be  said  of  its 
ulceration  or  erosion,  the  amount  of  which 
may  be  barely  appreciable.  We  are  ig- 
norant how  far  the  physiological  proper- 
ties of  the  deeper  tissues  of  the  urethra 
may  affect  the  development  in  them  of 
specific  disease,  because  of  our  inability 
to  watch  the  progress  of  the  disease  in 
the  parts. 

It  has  been  proved  that  a  purulent  fluid, 
furnished  by  the  female  generative  or- 
gans, can  excite  a  gonorrhoea.  Now  if 
such  fluid  be  obtained  from  a  woman 
constitutionally  syphilitic  —  and  uterine 
discharges  are  very  frequently  indeed  pre- 
sent in  such — there  is  no  reason  against 
its  being  the  vehicle  of  a  syphilitic  virus. 
[There  is  no  evidence,  either  clinical  or 
experimental,  that  a  uterine  discharge, 
such  as  leucorrhoea,  occurring  in  a  syphi- 
litic woman  but  not  derived  from  mucous 
patches  or  other  early  secondary  lesions, 
is  capable  of  transmitting  syphilis.  It  is 
an  accepted  axiom  that  syphilis  always 
begins  by  the  appearance  of  some  form 
of  its  characteristic  initial  lesion  at  the 
point  where  the  virus  —  or  degenerated 
corpuscle  —  gained  access  to  the  blood 
or  lymphatic  system.]  The  primary  syph- 
ilitic disease  will  then  run  its  course  in 
the  urethra  as  a  part  and  parcel  of  the 
gonorrheal  inflammation,  and  the  limits 
of  any  induration  which  usually  accom- 
panies primary  syphilitic  disease  will  be 
lost  in  the  swollen  state  of  the  tissues. 
[A  urethral  chancre  may  by  the  irritation 
of  its  secretion  give  rise  to  a  general  ure- 
thritis, and  become  merged  in  the  general 
symptoms  of  the  latter  condition.  This, 
however,  is  a  very  infrequent  occurrence. 
I  have  seen  one  such  case.] 

Discharges  from  the  urethra  and  mu- 
cous passages  of  the  generative  organs 
may  arise  from  the  application  of  various 
purulent  and  irritating  secretions  to  the 
mucous  membrane,  or  be  symptomatic  of 
some  constitutional  or  other  disease. 

The  causes  of  Menorrhagia  will  fall 
under  one  or  other  of  the  following  heads  : 

1.  The  application  of  a  gonorrhoeal  dis- 
charge to  a  part  of  the  sexual  organs — 
direct  contagion. 

2.  Certain  irritating  substances  applied 
to  the  mucous  membranes,  e.  g.,  menstrual 
fluid,  leucorrhoeal  discharges,  etc.  ;  and 
other  irritants,  rather  interesting  to  the 
pathologist  than  of  any  practical  value  to 
the  surgeon,  such  as  the  injection  of  a 
solution  of  ammonia,  as  in  the  experiment 
of  Swediaur  uoon  himself. 
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3.  Urethral  discharge  may  arise  from 
constitutional  and  other  causes,  irrespec- 
tive of  any  contagious  influence ;  as  in 
gouty  or  rheumatic  subjects,  and  after  the 
use  of  certain  drugs,  etc. 

Complaints  closely  resembling  gonor- 
rhoea sometimes  appear  in  persons  the 
subjects  of  stricture  or  irritable  urethra, 
after  sexual  intercourse,  a  debauch,  or 
other  excitement. 

Occasionally,  though  very  rarely  in- 
deed, venereal  excitement  alone  may  in- 
duce a  blennorrhagia  of  the  urethra. 

[I  have  seen  one  case  of  gonorrhoea 
which  seemed  to  me  to  be  due  beyond 
question  to  the  local  effect  of  continued 
cold.  It  occurred  in  a  sailor  who  to  my 
certain  knowledge  had  had  no  oppor- 
tunity of  connection  for  several  weeks. 
On  reaching  port  he  became  intoxicated 
before  leaving  the  pier  on  which  he  landed, 
and  sat  for  some  hours  with  his  buttocks 
and  perineum  in  contact  with  cold,  damp 
stones.  The  following  morning  a  urethri- 
tis developed  and  ran  its  usual  course 
accompanied  by  chordee  and  intense  vesi- 
cal irritation.  He  had  had  one  previous 
attack,  but  many  years  had  elapsed,  and 
there  had  been'  no  sign  of  a  gleety  or 
other  urethral  discharge. 

As  the  possibility  of  such  an  occurrence 
is  questioned,  even  by  those  who  believe 
in  the  non-specificity  of  gonorrhoea,  the 
case  seems  worthy  of  mention.] 

As  most  people  are  aware,  gonorrhoea 
is  very  frequently  the  result  of  direct 
contagion,  from  intercourse  with  a  person 
similarly  affected.  It  is  needless,  there- 
fore to  enlarge  upon  this  ;  but  it  is  of  the 
utmost  importance,  in  a  medico-legal 
sense,  to  remember  that  the  symptoms  of 
gonorrhoea  may  be  produced  by  various 
agents,  other  than  the  application  of 
gonorrhceal  pus. 

It  is  absolutely  certain  that  gonorrhoea 
in  the  male  may  proceed  from  intercourse 
with  a  woman  in  wThom  no  morbid  changes 
in  the  genital  organs  can  be  detected  upon 
minute  examination  with  the  speculum. 
Pacord's  remarks  upon  this  subject  deserve 
attention.     He  says  : — 

"If  we  investigate  with  the  greatest 
care  the  exciting  causes  of  gonorrhoea — 
and  I  am  now  speaking  of  characteristic 
cases  of  the  disease — we  cannot  help  ad- 
mitting that  a  gonorrhceal  virus  is  absent 
in  the  majority  of  cases.  ISTothing  is 
more  common  than  to  find  women  who 
have  occasioned  gonorrhoea  unsurpassed 
in  intensity  and  persistency,  and  attended 
by  the  most  serious  complications,  and 
who  are  yet  only  affected  with  uterine 
catarrh,  which  is  sometimes  hardly  puru- 
lent. In  many  cases,  intercourse  during 
the  menstrual  period  appears  to  be  the 
"only  cause  of  the  disease  ;  while,  in  a 
lar^e  number,  we  can  discover  nothing, 


unless,  perhaps  errors  in  diet,  fatigue, 
excessive  sexual  congress,  the  use  of  cer- 
tain drinks,  as  beer,  or  of  certain  articles 
of  food,  as  asparagus.  Hence  the  fre- 
quent belief  of  patients,  which  is  very 
often  correct,  that  they  have  contracted 
their  gonorrhoea  from  a  perfectly  sound 
woman. 

"I  am  most  assuredly  familiar  with  all 
the  sources  of  error  in  such  investigations, 
and  I  will  presume  to  say  that  no  one  is 
more  guarded  than  I  am  against  the 
various  forms  of  deceit  which  are  strewn 
in  the  path-  of  the  observer  ;  yet  I  confi- 
dently maintain  the  following  proposition  : 
Gonorrhoea  often  arises  from  intercourse 
with  women  who  themselves  have  not  the  dis- 
ease. An}f  one  who  studies  gonorrhoea 
without  preconceived  notions,  is  forced  to 
admit  that  it  often  originates  from  the 
same  causes  that  give  rise  to  inflamma- 
tion of  other  mucous  membranes."1 

Diday  says  emphatically,  "  that  from 
the  very  fact  of  a  woman  having  a  discharge, 
no  matter  what  its  origin,  she  is  liable  to 
give  a  discharge  to  a  man.'''' 

Fournier,  as  the  result  of  his  investiga- 
tions relative  to  the  classes  of  women 
from  whom  gonorrhoea  is  derived,  con- 
ceives that  gonorrhoea  is  much  less  fre- 
quently contracted  from  contagion  than 
from  excessive  coitus,  repeated  or  pro- 
longed sexual  congress,  or  peculiar  excite- 
ment during  the  act. 

[  Women  from  ichom  Gonorrhoea  was  derived. 

Registered  prostitutes     ...  12 

Unregistered  prostitutes      .     .  44 

Kept  women 138 

Shop  girls 126 

Domestics 41 

Married  women 26 

387 

It  will  be  seen  from  these  figures  that 
the  women  who  are  unquestionably  most 
exposed  to  contagion,  the  prostitutes, 
form  a  very  small  percentage  of  those 
giving  rise  to  the  disease,  wrhereas  those 
women  whose  experience  had  not  jret 
taught  them  the  necessity  of  cleanliness 
and  personal  care,  and  who  wTere  conse- 
quently apt  to  be  subjects  of  uterine  and 
vaginal  discharges,  transmitted  it  with 
great  frequency. 

Moreover  the  records  of  the  Paris  hos- 
pitals show  that  three-fifths  of  all  the 
men  admitted  for  venereal  troubles  were 
affected  with  gonorrhoea,  while  the  per- 
centage of  such  cases  among  the  females 
was  exceedingly  small ;  as  compared  with 
uterine  catarrh  gonorrhoea  was  much 
more  infrequent,  the  proportion  being  one 
to  thirteen.] 

The  opinions  of  many  English  surgeons, 


1  Lettres  sur  la  Syphilis,  2d  edit.,  p.  29. 
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particularly  those  of  Mr.  Skey  and  Sir 
Henry  Thompson,  are  to  a  similar  effect, 
that  a  gonorrhoea  is  the  product  of  other 
causes  than  a  specific  poison.  Those  who 
oppose  this  view  seem  to  do  so  upon  the 
grounds  that  a  gonorrhoea  is  confessedly  a 
highly  contagious  disease,  and  that  cases 
of  gonorrhoea  so  caused  differ,  in  the  de- 
gree and  intensity  of  the  symptoms,  from 
a  urethritis  excited  by  other  causes. 

The  truth  of  the  latter  statement  is 
somewhat  questionable ;  but,  however 
this  may  be,  it  will  not  affect  the  question. 

[Its  truth  must  seem  more  than  ques- 
tionable to  surgeons  who  have  witnessed 
the  violent  and  persistent  cases  of  gonor- 
rhoea—or rather  of  urethritis — which  so 
frequently  result  from  sexual  or  alcoholic 
excesses  in  patients  suffering  with  old 
gleety  discharges.  Such  cases  and  those 
caused  by  local  irritants,  the  use  of  caus- 
tics upon  the  urethral  mucous  membrane, 
the  careless  introduction  of  instruments, 
etc.,  are  in  no  wise  distinguishable  from 
cases  produced  by  pus-contagion,  and  aid 
strongly  in  establishing  the  non-specific 
character  of  gonorrhoea.] 

The  fact  of  the  disease  being  so  com- 
monly caused  by  impure  sexual  inter- 
course is  proof  of  the  presence  and  action 
of  a  poison,  but  only  of  such  a  one  as  is 
capable  of  being  produced  by  simple  in- 
flammation. A  little  consideration  will 
serve  to  remove  the  obscurity  about  this 
subject. 

Opinions  have  been  much  modified  of 
late  concerning  the  "specificity"  of  in- 
flammations. Tan  Eoosbrock's  experi- 
ments go  to  prove  that  an  ophthalmia 
may  result  from  the  inoculation  of  any 
pus,  and  that  the  true  morbific  property 
of  that  fluid  depends  upon  the  cells  ;  for 
when  it  has  been  deprived  of  such  by  fil- 
tration, the  remaining  liquor  appeared 
innocuous.  Mr.  Simon,  in  his  essay  upon 
Inflammation  (Vol.  I.  p.  93),  remarks  : 
"There  is  ample  room  to  question  the 
popular  impression  that  only  specific 
inflammations  are  communicable  ;  much 
reason  for  suspecting  it,  on  the  contrary, 
to  be  a  generic  and  essential  property  of 
inflammation,  that  its  actions  (or  some  of 
them)  are  always  in  their  kind,  to  some 
extent,  contagious."  Simon  quotes  from 
Dr.  Guillie's  and  Sir  Patrick  M'Gregor's 
experience  upon  the  occasional  contagious 
properties  of  infantile  and  common  catar- 
rhal ophthalmia,  and  cites  Dr.  Piringer's 
experiments  to  the  effect  that  he  had  suc- 
ceeded eighty-seven  times  in  exciting 
conjunctival  inflammation  by  the  contact 
of  an  inflammatory  product  (pus),  taken 
from  sources  the  most  various. 

[It  is  rarely,  if  ever  the  case,  that  the 
various  forms  of  conjunctivitis,  common 
purulent  ophthalmia,  gonorrhoea!  and 
Egyptian    ophthalmia,    and    ophthalmia 


neonatorum,  are  separated  from  one 
another  by  any  broad  clinical  or  pathologi- 
cal characteristics.] 

The  experience  obtained  at  some  of  the 
London  Ophthalmic  Institutions  is  cor- 
roborative of  the  truth  of  the  statement, 
first  made  by  Van  Roosbrbck,  that  as  the 
inflammation,  which  has  produced  the 
pus  used  for  inoculation,  has  been  active 
and  acute,  so  will  the  artificial  inflamma- 
tion excited  by  it  be  severe  in  its  char- 
acter. 

In  this  way  gonorrhoea]  pus,  applied  to 
the  conjunctiva,  exhibits  far  more  active 
properties  than  pus  from  most  other 
sources. 

It  follows  from  this  that  the  observa- 
tions of  practical  surgeons  are  borne  out 
by  modern  pathology,  and  that  a  gonor- 
rhoeal  discharge  may  be  the  result  of 
other  than  specific  pus. 

[There  is  no  analogy  between  the 
course  of  a  gonorrhoea,  and  that  of  the 
undoubtedly  specific  diseases.  It  has  no 
incubation  ;  it  may  be  artificially  pro- 
duced ;  it  confers  no  immunity  from  a 
second  attack ;  it  may,  after  apparent 
extinction,  become  as  virulent  and  active 
as  ever ;  it  is  accompanied  by  no  special 
pathological  changes.] 

There  is  yet  another  mode  of  explaining 
some  of  those  cases  in  which  an  individual 
has  contracted  a  venereal  affection  from 
one  in  whom  no  disease  can  be  discovered. 
The  doctrine  of  "  mediate  contagion,"  as 
it  is  called,  so  long  regarded  as  highly 
probable,  has  recently  received  experi- 
mental proof  at  the  hands  of  M.  Cullerier. 
Although  the  experiments  were  made 
with  a  syphilitic  virus,  their  bearing 
upon  the  subject  of  gonorrhoea  is  evident. 

"Louise  Vaudet,  aged  sixteen,  entered  the 
Hospital  of  Loureine,  ward  of  St.  Mary,  No. 
9,  on  October  10,  1848.  She  bore  on  each 
thigh  an  ulceration  with  a  gray  floor  and 
abrupt  edges.  The  disease  dated  a  month. 
On  November  25,  after  having  ascertained 
beyond  a  doubt  that  the  mucous  membrane 
of  the  vulva  and  vagina  was  not  ulcerated  in 
any  part,  and  that  the  discharge  from  these 
parts  was  not  inoculable,  I  collected  upon  a 
spatula  the  pus  produced  by  one  of  the  in- 
guinal chancres,  and  laid  it  in  sufficiently 
large  quantities  in  the  vagina.  I  made  the 
patient  walk  up  and  down  during  thirty-five 
minutes,  taking  care  to  watch  her,  so  that 
she  might  not  place  her  hand  on  the  vulva. 
After  this  lapse  of  time,  I  placed  upon  a  lan- 
cet a  certain  quantity  of  the  vaginal  secre- 
tion, and  I  inoculated  with  it  one  of  the  pa- 
tient's thighs.  I  then  washed  with  water 
the  vagina  and  vulva  ;  I  carefully  wiped  the 
parts,  and  then  washed  them  again  with  a 
strong  solution  of  alum.  Forty-eight  hours 
after,  the  puncture  of  inoculation  had  pro- 
duced a  characteristic  pustule.  I  left  it  till 
next  day,  so  that  the  experiment  might  be 
more  certain,  and  then  destroyed  it  with  Vi- 
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enna  caustic.  Nothing  whatsoever  appeared 
in  the  vagina  ;  the  inflammation  was  not  in- 
creased ;  and  after  two  months  the  patient 
quitted  the  hospital  perfectly  cured  of  the 
vaginitis,  as  well  as  of  the  inguinal  ulcera- 
tions. 

The  second  experiment  was  made  upon 
Celestine  X ,  aged  twenty-four,  who  en- 
tered Lourcine,  ward  of  St.  Louis,  No.  7,  on 
November  2S,  1848.  She  bore  on  the  lett 
thigh  an  ulcerated  bubo  of  two  months'  date, 
and  which,  according  to  her,  had  succeeded  a 
pimple,  seated  on  the  internal  surface  of  one 
of  the  labia  majora,  which  had  only  lasted  for 
a  few  days.  At  the  time  of  her  admission 
into  the  hospital  no  trace  could  be  discovered 
of  this  pimple.  The  vulva,  the  vagina,  the 
neck  of  the  uterus,  and  the  anus  were  all  in 
a  perfectly  normal  state.  The  aspect  of  the 
ulceration  on  the  thighs  made  me  suppose 
that  it  was  specific.  On  the  day  following, 
the  29th,  the  pus  proceeding  from  the  bubo 
was  placed  upon  a  spatula,  and  laid  in  the 
vagina,  care  being  taken  to  carry  it  as  high 
as  possible.  The  patient  was  then  made  to 
walk  about  for  an  hour,  without  knowing 
that  she  was  the  object  of  an  experiment. 
She  was  taken  back  to  bed ;  and  I  then  col- 
lected as  much  as  I  could  of  the  vaginal  mu- 
cus, remarking  to  some  pupils  and  young 
colleagues  who  surrounded  me,  that  none  of 
the  pus  introduced  into  the  vagina  could  be 
seen,  and  that  what  I  had  on  my  lancet  was 
entirely  similar  to  the  normal  mucus.  I 
inoculated  one  of  the  thighs,  using  the  same 
precautions  in  washing  as  I  did  in  the  former 
case.  After  two  days,  the  characteristic  pus- 
tule rose,  and  I  only  destroyed  it  after  forty- 
eight  hours.  The  vulva,  vagina,  and  the 
neck  of  the  uterus  were  carefully  observed 
during  several  days,  but  nothing  appeared ; 
the.  disease  restricted  itself  to  the  thigh.  I 
must  not  neglect  to  say,  that  although  there 
was  no  sign  of  disease  in  the  interior  of  the 
organs  of  generation,  yet  I  made  on  the  same 
day  an  inoculation  with  the  mucus  with  which 
they  were  covered,  and  obtained  a  negative 
result."1 

From  these  observations  it  results  that 
a  female  may  be  the  vehicle  of  disease 
without  being  herself  affected  ;  and  that 
a  virulent  pus  may  be  retained  in  contact 
with  the  vaginal  tissues  for  a  certain  time 
without  producing  that  diseased  action 
which  it  is  capable  of  inducing  elsewhere. 

[These  facts  may  be  illustrated  and 
possibly  rendered  more  comprehensible 
by  a  case  which  recently  came"  under  my 
notice.  Two  men  had  connection  with 
the  same  woman,  a  prostitute,  on  the  same 
evening,  with  an  interval  of  about  twro 
hours  and  a-half.  The  first  one  was  suffer- 
ing with  a  urethral  discharge,  chronic, 
but  decidedly  purulent.  The  second,  a 
young  married  man,  developed  an  acute 
urethritis  in  about  forty-eight  hours.  The 

1  Condensed  from  Dr.  Cullerier's  work,  Des 
Affections  blennorrhagiques,  1861. 


woman  revealed  no  evidence  of  disease 
upon  a  careful  examination,  and,  so  far 
as  I  have  been  able  to  learn,  has  not  been 
accused  either  before  or  since  of  infecting 
any  one  else,  although  her  opportunities 
have  been  numerous.  Such  cases  are  not 
uncommon. 

At  intervals  of  a  few  years,  the  doc- 
trine of  the  dependence  of  gonorrhoea 
upon  the  presence  and  growth  in  the 
urethra  of  vegetable  organisms, — bacteria 
and  micrococci,  is  revived  and  discussed. 
Xeisser,  Salisbury,  Bokai,  and  lately  Dr. 
Cheyne,  Assistant-Surgeon  to  King's  Col- 
lege Hospital,  have  claimed  to  base  their 
diagnosis  and  treatment  of  the  disease 
upon  the  existence  of  these  organisms. 
As  their  observations  have  never  been 
confirmed  except  as  to  the  discovery  of 
micrococci,  such  as  are  found  in  pus  under 
all  circumstances,  and  whencesoever  de- 
rived, and  as  the  antiseptic  plan  of  treat- 
ment is  usually  a  conspicuous  failure,  it 
will  not  be  necessary  further  to  allude  to 
these  theories.] 

Seat  and  progress  of  the  disease. — Gon- 
orrhoea or  blennorrhagia  is  an  inflamma- 
tion, ordinarily  acute,  of  the  mucous 
membrane  of  the  urethra  or  some  other 
parts  of  the  genito-urinary  tract,  and  ac- 
companied b}-  a  muco-purulent  or  purulent 
discharge.  In  the  male  it  comprehends 
varieties  according  as  it  is  located  in  the 
urethra,  upon  the  prepuce,  or  glans  penis. 
It  may  be  confined  to  one  of  these  parts 
only,  or  occupy  more  than  one,  or  all,  at 
the  same  time. 

Gonorrhoea  of  the  nose,  mouth,  anus, 
etc.,  have  been  described  ;  but  the  exist- 
ence of  these  is  open  to  question,  and 
they  are  relatively  of  such  rare  occurrence 
that  we  may,  practically,  altogether  dis- 
card them. 

Differences  of  opinion  are  entertained 
as  to  the  exact  seat  and  extent  of  the  dis- 
ease in  the  male  urethra ;  some  conceiv- 
ing that  it  commences  exclusively  at  the 
fossa  navicularis,  others  at  a  part  more 
posterior ;  while  Astruc  thought  that  it 
had  its  special  seat  in  the  various  glands 
and  the  reservoirs.  No  doubt  some  dif- 
ferences will  be  found  to  exist  in  different 
cases,  alike  as  to  the  extent  of  the  mem- 
brane involved  and  the  acuteness  of  the 
inflammatory  process. 

The  ordinary  seat,  however,  of  the  dis- 
ease is  in  the  more  superficial  layers  of  the 
mucous  membrane,  and  the  inflammation 
affects  the  orifices  of  the  follicles  and  lacu- 
na? in  the  urethra.  It  commences,  for  the 
most  part,  at  the  fossa  navicularis  and 
the  neighboring  mucous  membrane,  and, 
as  it  advances,  spreads  backwards,  by 
contiguity  and  continuity  of  tissue,  to  the 
posterior  extremity. 

[Endoscopic  examinations  have  shown 
that  in  acute  urethritis  of  an  active  type 
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the  mucous  membrane  is  greatly  puft'ed 
out,  decidedly  reddened,  and  shows  ero- 
sions here  and  there.  The  lacunae  are 
usually  invisible,  or  their  depth  is  reduced 
to  a  minimum.  Other  varieties  of  little 
clinical  importance  are  described — a  mem- 
branous urethritis  with  inflammation  of 
the  dorsal  lymphatics  of  the  penis  ;  a 
granular  urethritis  with  numerous  punc- 
tiform  elevations  of  the  mucous  mem- 
brane ;  a  suppurative  urethritis  with  the 
formation  of  abscesses  in  the  submucous 
connective  tissue  ;  an  ulcerative  urethritis, 
noticed  in  persons  predisposed  to  herpes, 
etc.  etc.  These  differences  are  interesting 
pathologically,  but  in  practice  only  excite 
attention  through  the  production  of  symp- 
toms which  constitute  indications  for 
treatment.] 

The  points  at  which  the  inflammation 
remains  most  commonly  fixed,  and  in 
which  it  is  manifested  with  the  greatest 
intensity,  are  the  fossa  navicularis  and 
the  vicinity  of  the  bulb.  The  appearances 
noticed  by  Hunter,  Sir  Astley  Cooper,  and 
Kicord,  in  their  dissections,  were  inflam- 
mation of  the  urethra,  without  breach  of 
surface ;  and  these  appearances  were 
most  marked  within  two  inches  of  the 
meatus  and  at  the  bulb.  Although  this 
is  an  adequate  expression  of  the  seat  and 
extent  of  the  inflammation  in  most  cases, 
with  some  it  is  far  otherwise. 

Gonorrhceal  inflammation  does  not  ordi- 
narily affect  the  whole  of  the  urethral 
mucous  surface,  but  in  some  cases,  as 
Wallace  remarks,  it  may  be  diffused  over 
a  wide  surface,  and  "  may  involve  at  the 
same  time  the  whole  of  the  urethra,  the 
bladder,  the  testicles,  the  glans,  and  pre- 
puce, in  the  male  ;  and  in  the  female,  the 
nymphs,  clitoris,  labia,  vagina,  etc.  ;  and 
thus  commencing  at  the  preputial  end  of 
the  penis,  in  the  fossa  navicularis,  it 
not  unfrequently  creeps  slowly  on  to 
the  posterior  parts  of  the  urethra,  to  the 
bladder,  or  to  the  testicles,  while  it  de- 
creases or  ceases  entirely  in  the  parts  first 
affected."1  It  may  be  confined  to  the  mu- 
cous membrane  only,  or  extend  to  the  tis- 
sues beneath.  Sometimes  it  would  appear 
that  the  inflammation  is  localized  to  some 
part  of  the  canal,  inducing  thickening 
and  effusion  into  the  submucous  tissues, 
and  maintaining  for  a  long  period  a  scanty 
purulent  or  gleety  discharge. 

In  the  chronic  stages,  the  mucous  mem- 
brane may  become  granulated  like  the 
palpebral  portion  of  the  conjunctiva  in 
chronic  ophthalmia. 

GONORRHOEA  IK  THE  MALE. 

Men  are  much  more  liable  to  contract 
this  disease  than  women. 

1  Wallace,  Treatise  on  the  Venereal  Dis- 
ease, pp.  237,  238. 


The  first  attack  is  generally  the  most 
severe,  and  a  kind  of  tolerance  of  the  dis- 
ease is  commonly  found  to  follow  repeated 
attacks.  The  symptoms  usually  appear 
from  the  second  to  the  fifth  day  after  ex- 
posure ;  sometimes,  though  rarely,  at  later 
dates. 

The  progress  of  the  disease  may  be  con- 
veniently divided  into  four  stages. 

I.  The  symptoms  are  at  first  very  slight, 
consisting  of  an  itching  or  tickling  sensa- 
tion of  the  meatus  ;  this  is  found  rather 
more  florid  than  normal,  and  the  lips  of 
the  canal  are  glued  together  by  a  small 
quantity  of  viscid  colorless  secretion. 
This  moisture  augments  in  amount,  but 
continues  scanty,  and  passes  from  the 
clear  watery  appearance  to  one  of  opa- 
linity.  Slight  puffiness  of  the  lips  of  the 
meatus  appears  at  this  time.  There  is 
no  ardor  urinse  at  this  stage,  but  oidy  such 
modifications  of  sensation  as  amount  to  a 
trifling  smarting. 

[Patients  who  have  suffered  frequently 
from  gonorrhoea  are  often  able  to  recog- 
nize the  onset  of  a  new  attack  by  a  symp- 
tom which  precedes  even  these,  and 
which  consists,  so  to  speak,  in  an  obtru- 
sive consciousness  of  the  possession  of  a 
penis,  an  unavoidable  direction  of  the 
thoughts  toward  that  organ,  in  which, 
however,  no  abnormal  sensation  or  ap- 
pearance are  as  yet  present. 

My  attention  was  first  called  to  this 
fact  by  the  late  Dr.  Maury,  who  even 
went  so  far  as  to  consider  it  an  indication 
for  treatment,  and  I  have  repeatedly  veri- 
fied its  occurrence.] 

This  stage  may  last  from  a  few  hours  to 
two  or  three  days. 

The  inflammation,  such  as  it  is,  is  both 
very  incipient  in  degree  and  limited  to 
the  neighborhood  of  the  meatus  and  fossa 
navicularis. 

This  is  the  premonitory  stage. 

II.  The  symptoms  gradually  increase  in 
intensity  until  a  highly  inflammatory  con- 
dition is  reached.  The  mucous  membrane 
of  the  glans  is  swollen  and  inflamed,  and 
the  entrance  of  the  meatus  appears  also 
swollen  and  florid.  Sometimes  there  is 
oedema  of  the  prepuce,  slight  in  degree, 
or  sufficient  to  cause  phimosis.  The  dis- 
charge augments  rapidly  in  amount,  loses 
its  opaline  character  of  muco-pus,  and  be- 
comes a  thick  creamy  pus  with  a  tinge  of 
green.  The  penis  and  course  of  the 
urethra  feel  tender  and  swollen  to  the 
touch.  The  slight  smarting  increases  to 
a  severe  degree  of  scalding  in  passing  the 
urine.  The  patient  voids  it  with  difficulty 
in  a  smaller  or  forked  stream  ;  oftentimes 
it  makes  its  exit  in  jerks,  alternating  with 
the  spasms  of  the  muscles  lining  the 
urethra.  When  the  mucous  membrane 
about  the  bulb  is  engaged,  the  patient 
suffers  from  pain  and  weight  in  the  pe- 
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rineum,  which  are  augmented  in  voiding 
his  urine. 

At  night,  when  the  sufferer  becomes 
warm  in  bed,  he  is  liable  to  attacks  of  in- 
voluntary erection  and  chordee.  This 
latter  term  is  applied  to  that  arched  or 
bent  position  which  the  penis  assumes  in 
erection.  The  explanation  generally 
given  of  this-  phenomenon  is  this :  the 
urethra,  the  chief  seat  of  the  inflamma- 
tion, runs  along  the  under  surface  of  the 
penis.  The  lymph,  which  is  apt  to  be 
effused  around  this  canal,  renders  it  less 
extensible  than  that  portion  of  the  organ 
composed  of  the  corpora  cavernosa. 
Hence,  in  a  state  of  erection,  the  corpus 
spongiosum  surrounding  the  urethra,  not 
yielding  to  the  distension,  acts  like  the 
string  of  a  bow,  and  chordee  is  produced. 
[This  explanation  is  undoubtedly  the 
correct  one.  There  is  an  analogous  con- 
dition, a  chronic,  circumscribed  inflam- 
mation of  the  corpora  cavernosa,  first 
described  by  Van  Buren  and  Kejes,  but 
not  so  rare  as  those  authors  seem  to  con- 
sider it.  In  this  condition  erections  are 
equally  painful,  but  the  bending  is  in  the 
reverse  direction,  i.  e.,  the  concavity  of  the 
curve  is  upward,  or,  if  only  one  cavernous 
body  is  affected,  the  bend  is  lateral  and 
toward  the  side  involved.]  Mr.  Milton 
conceives  the  mechanism  of  chordee  to 
be  due  to  spasm  of  the  muscular  fibres, 
described  by  Mr.  Hancock  and  Professor 
Kiilliker  as  surrounding  the  whole  course 
of  the  urethra. 

[The  muscular  fibres  to  which  Mr.  Mil- 
ton refers  are  the  longitudinal  layers  said 
to  partially  encircle  the  urethra.  These, 
however,  are  very  scanty,  are  sometimes 
almost  entirely  absent,  and  have  no 
normal  functional  activity.  It  is  hardly 
conceivable  that  even  under  persistent 
irritation  they  should  exert  sufficient 
force  to  produce  the  severe  and  often 
long-continued  bending  of  the  penis  found 
in  chordee.  Then,  too,  the  characteristic 
pain  in  erection  is  not  infrequently  expe- 
rienced without  the  least  curving  of  the 
organ.] 

Abscesses  occasionally  form  in  the  are- 
olar tissue  surrounding  the  urethra,  cither 
anteriorly  to  the  scrotum  or  in  the  peri- 
neum. [The  points  most  frequently 
occupied  by  these  abscesses  are  the  fossa 
naviculars  and  the  bulb.  In  the  latter 
situation  they  often  constitute  a  serious 
complication,  and  should  be  opened  early 
and  freely.]  It  is  not  uncommon,  also, 
for  one  of  the  lacuna?  of  the  urethra  to 
inflame,  suppurate,  and  form  a  small  ab- 
scess (lacunar  abscess). 

This  stage  lasts  from  one  to  three 
weeks  ;  the  continuance  or  not  of  inflam- 
matory phenomena  depending  very  much 
upon  the  constitution  of  the  individual, 


his  mode  of  life,  and  the  number  of  pre- 
vious attacks. 

The  disease,  having  ascended  by  a  rapid 
course  to  a  period  of  maximum  severity, 
gradually  subsides  and  loses  its  more 
acute  symptoms. 

III.  This  is  the  stage  of  decline  ;  the 
symptoms  and  discharge  having  run 
through  the  same  phases,  in  an  inverse 
order  which  they  did  at  the  outset  of  the 
attack.  There  is  a  marked  diminution  or 
entire  cessation  of  scalding  in  passing 
water ;  the  penis  is  no  longer  hot,  pain- 
ful, or  tender  ;  the  involuntary  erections 
and  chordee  being  absent  altogether,  or, 
more  commonly,  of  less  frequent  occur- 
rence. The  discharge  slowly  diminishes 
in  amount,  partaking  less  and  less  of  the 
characters  of  pure  pus,  and,  before  disap- 
pearing,becoming  almost  entirely  mucous. 

This  stage  is  both  longer  and  more  un- 
certain than  the  preceding  ones.  It  being 
one  of  discharge  without  inflammation  or 
marked  complications,  it  may  be  readily 
conceived  that  either  are  easily  excited 
and  prone  to  recur. 

IV.  The  last  stage  does  not  occur  in  all 
cases.  It  is  known  by  the  name  of  blen- 
norrhoea  or  gleet,  and  comprehends  a 
slight  but  chronic  discharge  from  the 
urethra,  unattended  by  symptoms  of  in- 
flammation. 

It  is  impossible  accurately  to  define  a 
line  of  separation  between  this  and  the 
previous  stage,  which  it  generally  follows 
without  interval. 

A  very  scanty  discharge  occurs  every 
morning  upon  rising  from  bed,  and  the 
lips  of  the  urethra  appear  gummed  to- 
gether. By  pressure,  perhaps  a  small 
amount  of  matter  can  be  expelled.  The 
characters  of  this  discharge  will  vary 
according  as  it  is  the  product  of  a 
chronic  inflammation  of  some  part  of  the 
mucous  membrane  alone,  or  mixed  with 
the  various  glandular  secretions.  Some- 
times it  is  a  glairy  mucus  ;  sometimes  a 
concreted  pus,  or  a  prostatic  secretion,  or 
a  combination  of  these.  This  state  is 
liable  to  be  increased,  and  attended  with 
irritability  of  the  urethra  or  bladder, 
under  the  aggravation  of  some  such  ex- 
citing causes  as  coitus,  a  debauch,  etc. 

[It  is  very  desirable  that  the  surgeon 
should  distinguish  carefully  the  yellowish- 
white  discharge  seen  at  intervals  during 
the  day,  accompanied  by  a  slightly  red- 
dened meatus  and  traces  of  ardor  urinse 
and  chordee,  due  to  chronic  gonorrhoea, 
from  the  milk-and-watery  discharge  of 
gleet,  seen  only  in  the  mornings,  almost 
or  quite  painless,  often  associated  with  a 
little  dribbling  at  the  end  of  urination, 
and  generally  due  to  sub-mucous  thicken- 
ing or  actual  coarctation  of  the  urethra  ; 
and  also  from  the  perfectly   clear    and 
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transparent  discharge,  without  subjective 
symptoms,  which  sometimes  follows  a 
gonorrhoea,  and  is  simply  an  excess  of  the 
normal  urethral  moisture,  due  to  a  catar- 
rhal condition  of  the  mucous  follicles. 

The  first  requires  for  its  cure  the  con- 
tinued use  of  appropriate  injections  ;  the 
second  will  not  permanently  disappear 
unless  the  thickening  be  absorbed  or 
the  contraction  dilated  by  the  proper  use 
of  instruments  ;  the  third  requires  no  lo- 
cal treatment,  and  will  often  subside 
under  a  tonic  regimen,  or  spontaneously.] 

There  are  no  farther  symptoms  ;  but 
the  disease  is  apt  to  prey  upon  the  pa- 
tient's mind,  and  so  derange  his  health 
and  assimilative  powers.  Haunted  by 
his  fears  and  morbid  suggestions  as  to 
impotence,  he  may  be  deemed  fortunate 
if  he  escapes  the  clutches  of  some  adver- 
tising charlatan. 

Gleet  is  often  the  result  of  an  imper- 
fectly-cured gonorrhoea  ;  sometimes  it  is 
due  to  a  localized  chronic  urethritis  of  the 
bulb,  organic  changes  within  the  urethral 
canal,  such  as  stricture,  or  mucous  vege- 
tations, or  it  is  maintained  by  an  implica- 
tion of  some  one  or  other  of  the  glands  in 
a  blennorrhueal  inflammation. 

From  whatever  source  it  arises,  it  is 
liable  to  be  kept  up  by  certain  bodily 
conditions,  congenital  or  acquired,  such  as 
a  general  debility  or  delicacy  of  constitu- 
tion ;  a  strumous,  rheumatic,  or  gouty 
diathesis  ;  or  a  lymphatic  temperament. 

Hunter,  in  his  work  on  The  Venereal 
Disease,  speaks  of  gleet  as  perfectly  inno- 
cent with  respect  to  infection ;  and  adds 
that  in  the  relapses,  which  so  frequently 
occur,  the  virus,  in  his  opinion,  does  not 
return.  Nothing  can  be  more  dangerous 
than  the  practice  which  would  follow  from 
such  a  doctrine.  Even  if  the  purely 
gleety  discharge  were  proved  to  be  innoc- 
uous, we  know  that  it  is  liable  to  a  puri- 
form  change  upon  many  and  apparently 
slight  exciting  causes,  and  then  it  would, 
without  doubt,  be  capable  of  inducing 
disease  in  another.  So  long  as  any  dis- 
charge exists,  sexual  congress  is  unsafe. 

Pathology. — While  the  gonorrhotal  in- 
flammation attacks  very  commonly  the 
straight  part  of  the  urethra,  and  may  in- 
deed go  no  further,  the  gleety  discharge 
is  more  frequently  the  product  of  changes 
going  on  at  a  deeper  seat — the  neighbor- 
hood of  the  bulb. 

Sir  II.  Thompson  remarks:  "Observa- 
tion demonstrates  that  the  two  spots 
which  suffer  most  from  gonorrhoeal  in- 
flammation are  the  fossa  navicularis  and 
the  bulb.  [By  this  of  course  is  meant 
the  so-called  bulbous  portion  of  the  ure- 
thra and  not  the  bulb  of  the  spongy  body 
^itself.  The  region  alluded  to  includes  the 
posterior  part  of  the  spongy  urethra  and 
the   beginning  of  the   membranous  por- 


tion, a  tract  which  not  only  suffers  during 
the  acute  stage,  but  also,  and  as  a  conse- 
quence, is  the  frequent  seat  of  coarctation 
later.  As  the  urethra  passes  above  and 
not  through  the  bulb,  the  term  "  bulbous" 
as  used  to  designate  a  definite  urethral 
area,  should  be  discarded  from  surgical 
nomenclature.]  I  have  had  opportunities 
of  observing  this  two  or  three  times  in  tiie 
dead-house,  on  the  bodies  of  patients  who 
had  been  suffering  from  gonorrhoea  shortly 
before  death.  Unusual  vascularity  is 
found  in  the  latter  situation,  particularly 
if  the  affection  have  been  chronic,  while 
the  intermediate  part  appears  compara- 
tively very  little  affected.  There  is  a 
preparation  in  the  Museum  of  St.  George's 
Hospital  which  exhibits  the  urethra  of  a 
patient  who  died  while  suffering  from 
gonorrhoea,  in  which  an  ulcer  exists  (the 
only  one  to  be  seen)  in  the  commencement 
of  the  membranous  portion."1 

A  well-marked  attack  of  gonorrhoea  in 
the  male  may  be  termed  a  severe  local 
disease,  and  rarely  terminates  in  less  than 
three  months  if  no  treatment  has  been 
applied. 

The  reaction  of  the  disease  upon  the 
system  varies  very  much  in  different  indi- 
viduals, and  in  different  attacks  in  the 
same  person.  In  some  cases,  a  well- 
marked  pyrexial  state  attends  the  inflam- 
matory stage  of  the  complaint.  Gener- 
ally, however,  there  is  a  comparative  if 
not  entire  absence  of  constitutional  symp- 
toms. There  is  certainly  a  marked  ten- 
dency to  depression  of  the  general  health  ; 
anaemia  is  induced,  and  the  sufferer  has  a 
pallid  and  listless  appearance  of  face. 
These  effects  will  be  more  markedly  evi- 
denced in  delicate  subjects. 

Varieties  of  the  disease. — A  variety  of 
gonorrhoea  has  been  described  as  a  "gon- 
orrhoea sicca."  It  must  be  very  rare, 
and  it  has  not  fallen  within  the  observa- 
tion of  the  writer.  The  symptoms  would 
be  those  of  inflammation,  such  as  heat, 
redness,  and  swelling  of  the  parts,  with 
scalding  in  voiding  urine  and  painful  erec- 
tions, but  without  the  discharge  which 
forms  so  prominent  a  character  of  the  or- 
dinary form  of  gonorrhoea. 

Gonorrhoea  externa,  or  bcdanitis,  is  an  in- 
flammation of  the  surface  of  the  glans 
and  mucous  lining  of  the  prepuce,  at- 
tended with  profuse  discharge.  It  may 
arise  from  the  same  causes  as  the  ureth- 
ral form,  and  is  particularly  apt  to  occur 
in  persons  possessing  a  long  prepuce.  A 
similarly  diseased  state  ma}'  be  induced 
by  want  of  cleanliness  ;  a  retention  and 
decomposition  of  the  secretion  from  the 
preputial  glands  ;  and  sometimes  it  oc- 
curs as  an  indication  of  disordered  health. 

In  severe  cases  the  prepuce  may  rapidly 

1  Stricture  of  the  Urethra,  p.  84. 
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inflame  and  swell,  with  great  pain  and 
febrile  symptoms,  phimosis  being  induced. 
In  chronic  balanitis  with  phimosis,  it  is 
frequently  found,  upon  exposure  of  the 
mucous  lining  of  the  prepuce,  that  it  is 
rough,  fleshy,  and  studded  with  granular 
prominences. 

•Excoriations  and  erosions  of  the  glans 
and  prepuce  are  frequently  present,  and 
it  is  of  great  importance  to  remember 
that  a  balanitis  with  such  erosions  may  be 
the  precursor  of  general  syphilis.  [By 
this  is  meant  that  the  erosion  in  such  a 
case  would  be  the  so-called  "  chancrous 
erosion,"  a  variety  of  the  initial  lesion  of 
syphilis  which  is  not  infrequent.] 

Upon  the  glans  penis  an  erosion  or  raw- 
ness is  often  only  a  primary  sore,  and  in- 
duration of  the  preputial  tissues  may  ap- 
pear subsequent  to  the  healing  and  at  the 
base  of  the  excoriations,  so  that  under 
such  circumstances  we  must  always  give 
a  very  guarded  diagnosis  and  prognosis. 

The  treatment  of  balanitis  may  be  sum- 
med up  at  once.  It  consists  of  perfect 
cleanliness  with  frequent  injections  of 
warm  water  or  an  astringent  lotion.  Lime- 
water  is  a  good  application  when  there  is 
much  inflammation.  When  there  is  much 
discharge  without  inflammation,  dusting 
the  parts  with  a  mixture  of  finely-pow- 
dered calomel  and  calcined  magnesia  is  a 
capital  treatment.  It  can  be  applied  at 
night,  and  removed  by  an  astringent  wash 
in  the  morning.  [A  powder  consisting  of 
ten  grains  of  opium  to  a  drachm  of  lyco- 
podium  has  been  found  most  satisfactory.] 

If  the  excoriations  have  not  healed 
in  a  few  days,  a  solution  of  nitrate  of  sil- 
ver (gr.  xx  to  3j  in  the  ounce)  will  gener- 
ally answer  the  purpose.  [The  same  so- 
lution thrown  under  the  foreskin,  when 
an  inflammatory  phimosis  exists,  will  be 
found  to  remove  the  pain  and  swelling 
very  expeditiously.  One  or  two  injec- 
tions are  generally  sufficient,  and  should 
be  followed  by  the  use  of  an  astringent, 
such  as  zinc  or  lead.]  A  saline  aperient 
and  rest  are  often  indicated. 

Before  passing  to  the  general  question 
of  the  treatment  of  the  disease,  we  must 
briefly  notice  several  complications  which 
may  occur. 

1.  There  may  be  severe  irritation  or  ac- 
tual inflammation  of  the  urinary  organs, 
sometimes  of  the  deeper  portion  of  the 
urethra,  producing  great  pain  in  the  peri- 
neum, with  spasm  of  the  external  and  in- 
ternal layer  of  muscles,  during  micturi- 
tion. This  may  cause  such  pain  and  dif- 
ficulty in  voiding  the  urine  as  to  occasion- 
ally produce  complete  retention. 

[It  may  be  accepted  as  a  rule,  without 
exception,  that  this  form  of  retention  oc- 
curring in  a  person  not  previously  the 
subject  of  organic  stricture  never  requires 
for    its    relief  the    use  of  the   catheter. 


Leeches  to  the  perineum,  hot  hip-baths, 
opium  and  belladonna  by  suppository, 
bromide  of  potassium  internally,  or  a  few 
whifl's  of  chloroform  by  inhalation,  will 
singly  or  collectively  suffice  in  every  case 
to  relax  the  spasm  and  to  do  away  with 
the  necessity  for  instrumental  interference, 
which,  in  the  inflamed  condition  of  the 
mucous  membrane,  is  sure  to  aggravate 
all  the  symptoms,  and  may  be  followed 
by  most  serious  results.] 

Sometimes  the  bladder  is  affected,  caus- 
ing a  constant  desire  to  make  water,  and 
pain  in  doing  so,  which  lasts  for  some 
time  afterwards,  together  with  mucous 
deposits  in  the  urine.  Or  there  may  be 
symptoms  of  renal  irritation,  marked  by 
pain  in  the  loins,  pyrexia,  vomiting,  and 
blood}',  albuminous,  or  purulent  urine. 
This  state,  with  or  without  symptoms  of 
vesical  inflammation,  is  likely  to  be  in- 
duced by  strong  or  untimely  injections, 
absence  of  rest,  alcohol,  and  the  use  of 
large  doses  of  copaiba. 

2.  Hemorrhage  from  the  urethra.  This 
is  likely  to  occur  during  chordee,  or  vio- 
lent erections,  from  rupture  of  some  of 
the  distended  vessels.  It  is  rarely  large 
in  amount,  and  exercises  a  beneficial  in- 
fluence rather  than  otherwise.  In  pass- 
ing, it  may  be  remarked,  that  the  green 
hue  of  the  urethral  discharge  is  probably 
due  to  altered  hematine  being  mixed  with 
the  pus. 

[Hemorrhage  at  the  end  of  urination  is 
often  met  with  during  the  acute  stage. 
It  is  due  to  superficial  ulceration  of  the 
urethra,  results  from  the  contraction  of 
the  circular  muscular  fibres  during  the 
expulsion  of  the  last  drops,  and  yields 
readily  to  the  employment  of  emollient 
and  protective  injections.] 

3.  Inflammation,  leading  to  suppura- 
tion of  some  of  the  mueous'follicles  of  the 
urethra.  Sometimes  this  is  confined  to  a 
follicle  ;  sometimes  an  abscess  forms  both 
in  this  and  the  neighboring  tissues  subja- 
cent to  the  mucous  membrane.  The 
swelling  thus  arising  may  greatly  impede 
the  flow  of  urine,  until'  it  bursts  either 
into  the  urethra  or  externally.    [Fig.  514.] 

4.  Inflammation  of  the  lymphatic 
glands — constituting  some  form  of  bubo. 
Buboes  generally  make  their  appearance 
during  the  second  or  inflammatory  stage. 
They  are  of  rare  occurrence,  except  in 
persons  of  delicate  constitution  and  lax 
habit,  or  when  the  patient  has  neglected 
to  rest  during  the  disease.  One  or  more 
inguinal  glands  enlarge  and  become 
tender,  causing  uneasiness  in  the  erect 
position.  The  areolar  tissue  and  skin 
around  such  glands  become  red  and  in- 
flamed. If  the  patient  maintains  the  re- 
cumbent posture,  and  counter-irritation— 
such  as  painting  the  part  with  a  stronj 
solution  of  iodine,  or  a  blister— be  applied, 
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an  abscess  is  generally  avoided.  In  stru- 
mous, lymphatic,  and  debilitated  subjects, 
an  abscess  will  sometimes  occur  ;  or  one 


of  the  glands  will  become  much  and 
chronically  enlarged,  the  superimposed 
tissues  slowly  inflame,  and  abscess  witli 


[Fig.  514. 


Follicular  abscess  (after  Hardy).] 


sinuses  may  follow.     [When  suppuration  | 
occurs,  it  is  generally  in  the  cellular  tissue  i 
surrounding  the  gland,  the  inflammation 
of  the  latter  subsiding  by  resolution.  ] 

The  lymphatics  along  the  dorsum  of  | 
the  penis  may  be  affected  also.  These 
vessels  may  be  felt  enlarged  ;  but  not  in- 
durated, as  in  chancre ;  the  areolar  tissue 
about  them  inflames,  and  the  skin  is 
generally  engorged  and  red  ;  the  pain  and 
tenderness  are  plainly  marked  ;  and  some- 
times an  abscess  occurs  at  the  root  of  the 
penis.  When  an  involuntary  erection  oc- 
curs, these  inflamed  lymphatics  may  pre- 
vent the  equable  expansion  of  the  organ, 
and  give  rise  to  a  modiiied  form  of 
chordee. 

5.  Balanitis  has  been  already  alluded  to. 

6.  Phimosis  and  paraphimosis  may  like- 
wise ensue. 

The  terms  ijhimosis  and  paraphimosis 
are  applied  to  two  exactly  opposite  con- 
ditions of  the  penis.  In  the  first  it  is 
difficult  or  impossible  to  retract  the  pre- 
puce behind  the  glans  penis  so  as  to  un- 
cover it  ;  while  in  the  second  the  difficulty 
arises  in  returning  the  prepuce  so  as  to 
cover  that  part  of  the  organ. 

Cases  of  phimosis  are  referable  to  three 
heads :  1st,  congenital ;  2d,  accidental, 
or  acquired ;  3d,  and  not  unfrequently,  a 
combination  of  these  two  causes,  as  when 
some  inflammatory  disease  has  attacked 
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the  tissues  of  the  prepuce  or  glans,  and 
so  either  diminished  the  calibre  of  a  natu- 
rally narrow  orifice,  or  increased  the  di- 
mensions of  the  contained  part. 

The  congenital  form  is  very  common. 
In  some  cases  there  is  not  only  a  narrow 
orifice  to  the  prepuce,  but  this  is  associ- 
ated with  adhesions  between  the  opposed 
mucous  surfaces  of  the  glans  and  its 
covering.  The  majority  of  cases,  how- 
ever, are  dependent  upon  the  narrow  ori- 
fice only,  but  there  generally  exists  at  the 
same  time  a  redundancy  of  preputial 
tissue. 

Although  this  congenital  condition  is 
compatible  with  perfect  health,  and  may 
give  rise  to  no  obvious  inconvenience, 
still,  it  is  a  frequent  source  of  irritation 
from  a  retention  of  the  secretions,  and 
must  without  doubt  increase  the  liability 
to  disease  from  sexual  intercourse.1 

[Although  eai'ly  circumcision  is  of  ad- 
vantage in  cases  where  reflex  troubles 
arise  from  adherent  prepuce  or  accumu- 
lated smegma,  with  balano-posthitis,  it  is 
open  to  some  serious  objections  when 
performed  indiscriminately,  either  as  a 
religious  rite  or  as  a  prophylactic  measure 
against  future  venereal  contamination. 

1  See  Mr.  Hutchinson's  interesting  statis- 
tics upon  syphilis  as  affecting  the  Jews,  Med. 
Times  and  Gaz.,  December  1,  1855. 
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Dr.  C.  H.  Mastin,  of  Mobile,  has  called 
attention  to  the  fact  that  among  the  Jews, 
cases  of  constricted  meatus  are  exceed- 
ingly common.  In  95  per  cent,  of  exami- 
nations of  young  adults  of  this  race  he 
found  that  the  meatus  would  admit  only 
instruments  of  from  10  or. 12  millimetres 
in  circumference  down  to  filiform  bougies 
—the  medium  between  these  limits  being 
the  rule.  The  fibrous  tissue  causing  the 
contraction  was  unusually  dense.  The 
evils  associated  with  this  condition  were 
— chronic  urethral  discharges,  irritable 
urethra,  spasmodic  stricture,  etc.  He  at- 
tributes its  occurrence  to  the  exposure  in 
infancy  of  the  delicate  mucous  membrane 
of  the  glans  to  the  influence  of  friction,  and 
the  consequent  long-continued  irritation, 
which  results  in  a  deposit  of  plastic  mat- 
ter in  and  around  the  meatus.] 

Most  surgeons  have  witnessed  cases  in 
which,  where  this  congenital  formation 
has  not  been  interfered  with,  it  has  given 
rise  to  some  impediment  to  the  discharge 
of  urine  ;  in  a  few  rare  cases  this  has 
been  so  great  that  the  prepuce  has  become 
the  receptacle  for  a  certain  amount  of 
urine ;  when  this  condition  becomes 
chronic,  the  preputial  tissues  may  be 
much  hypertrophied  and  distended  from 
the  retention  of  urine  and  the  irritation 
which  it  sets  up.  Various  and  manifold 
are  the  symptoms  and  diseases  which 
have  been  referred  to  congenital  phimo- 
sis. Into  these  there  is  no  space  to  enter ; 
but  one  may  be  named  as  fairly  substan- 
tiated ;  it  may  give  rise  to  atrophy  of  the 
glans  from  impeding  its  normal  growth 
and  development. 

Among  the  evils  to  which  an  elongated 
or  adherent  prepuce  may  give  rise,  there 
ought  to  be  mentioned  vesical  irritation, 
incontinence,  or  even  retention  of 
urine.  In  young  children,  prolapsus  recti 
may  further  complicate  the  symptoms. 
[There  is  now  no  doubt  that  many  cases 
of  muscular  incoordination,  spasm  and 
paresis  are  due  to  phimosis,  as  are  also 
occasionally  various  other  disturbances  of 
the  nervous  system,  such  as  amblyopia, 
hysteria,  hypochondriasis,  etc.  Hernia  is 
not  uncommon  as  a  result  of  congenital 
phimosis.  Out  of  fifty  such  cases  select- 
ed at  random,  Mr.  Kempe  found  that 
in  thirty-one  there  was  rupture.]  The 
suspicion  of  calculus,  of  course,  arises  in 
such  cases,  which  are  not  infrequent  in  the 
practice  of  large  hospitals.  The  removal 
of  the  prepuce  by  circumcision,  and  the 
careful  separation  of  the  prepuce  from 
the  glans  penis,  will  suffice  to  cure  such 
cases. 

Acquired  phimosis  depends  upon  some 
inflammatory  or  other  disease  of  the  pre- 
.  puce  or  glans— particularly  in  those  who 
naturally  possess  a  long  and  narrow  pre- 
puce.    Such  an  inflammation  will  give 


rise  to  swelling  of  the  glans,  or  thicken- 
ing or  contraction  of  the  prepuce.  Of 
these  accidental  causes  we  have,  besides 
balanitis  (whether  idiopathic  or  connected 
with  chancres),  secondary  sores,  vegeta- 
tions, etc.,  the  widely-spread  induration 
of  a  chancre,  and  the  contraction  arising 
from  the  cicatrization  of  these,  more  es- 
pecially when  they  have  been  seated  upon 
the  margins  of  the  prepuce. 

In  relation  to  this  subject  may  be 
noticed  a  localized  hypertrophy  of  the 
preputial  tissues  as  a  sequence  of  chancre 
of  those  parts.  This  consists  of  an  ill- 
defined,  diffused  thickening,  with  or  with- 
out a  small  amount  of  oedema,  and  is 
essentially  chronic.  Of  course  such  a  state 
might  induce  phimosis. 

The  treatment  will  be  operative  or  not, 
according  to  the  cause  and  degree  of  the 
affection.  If  the  glans  can  be  uncovered, 
then  the  habit  of  doing  this,  with  atten- 
tion to  cleanliness,  will  often  be  sufficient. 
In  the  congenital  form,  the  operation  of 
circumcision  may  be  at  once  performed. 
Such  is  not  the  case,  however,  in  the 
forms  depending  upon  accidental  causes. 
The  surface  of  a  wound  is  then  apt  to  be 
inoculated  with  the  fluid  secretions  from 
those  temporary  affections  which  have 
caused  the  phimosis.  The  same  caution 
applies  to  the  application  of  leeches  to  the 
inflamed  prepuce.  By  rest,  fomentations, 
a  saline  purge,  and  the  repeated  injection 
of  tepid  or  cold  astringent  lotions,  or  the 
remedies  necessary  for  the  healing  of  any 
ulcer,  the  inflammatoiy  swelling  and,  with 
it,  the  phimosis  disappear ;  if  not,  we  have 
recourse  to  operation. 

The  operations  for  phimosis  are  of  two 
kinds,  according  as  we  seek  to  reduce  the 
length  of  the  prepuce  at  the  same  time- 
that  we  give  it  a  free  movement  over  the 
glans  penis,  or  as  we  simply  desire  to 
effect  the  latter  object. 

Circumcision  is  the  operation  required  in 
children,  and  it  is  best  adapted  for  adults 
also  when  the  skin  is  redundant  and  the 
margins  of  the  preputial  opening  are 
thickened.  Different  plans  of  operating 
have  been  devised.1  One  of  the  simplest 
and  best  is  the  following  : — 

The  prepuce  is  to  be  seized  with  the 
fingers,  or  a  pair  of  forceps,  at  its  orifice, 
and  drawn  sufficiently  forwards,  when  an 
assistant  grasps  and  compresses  it  with  a 
stout  pair  of  forceps  immediately  in  front 
of  the  glans.  The  skin  being  thus  put 
upon  the  stretch,  it  is  severed  with  one 
stroke  of  a  bistoury  immediately  in  front 
of  the  forceps.  The  mucous  lining,  which 
will  be  found  to  be  still  undivided  and 
covering  the  glans  penis,  is  then  to  be  cut 
upwards  from  the  orifice,  by  means  of  a 
pair  of   blunt-pointed   scissors,    or  by  a 

1  See  the  preceding  essay,  p.  957. 
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bistoury  on  a  director,  and  the  framuni  is 
to  be  snipped  through  if  necessary.  Any 
small  arteries  are  to  be  tied,  and  the 
raucous  and  tegumentary  surfaces  are  to 
be  connected  with  interrupted  sutures, 
five  or  six  of  which  will  be  necessary.  If 
any  adhesions  exist  between  the  mucous 
surfaces  of  the  glans  and  prepuce,  these 
are  to  be  divided  or  torn  through  by 
stripping  the  roll  of  membrane  of  the 
latter  off  the  former.  In  adults  circum- 
cision is  the  best  method  of  proceeding,  as 
it  leaves  little  or  none  of  that  disfiguration 
which  is  apt  to  follow  the  division  of  the 
prepuce  simply.  [The  sutures  should  be 
removed  in  from  twenty-four  to  thirty-six 
hours,  the  parts  should  be  dressed  with 
laudanum  and  water,  and  a  full  dose  of 
bromide  of  potassium  should  be  adminis- 
tered at  bed-time,  for  five  or  six  days,  as 
erections  are  apt  to  be  painful  and  often 
cause  the  stitches  to  tear  through.] 

When  the  prepuce  is  of  natural  length 
and  appearance,  except  that  the  orifice  is 
painfully  tight,  Sir  W.  Fergusson  recom- 
mends, that  "the  point  of  a  director  should 
be  pushed  in  front,  between  the  glans  and 
prepuce,  about  half  an  inch  up,  and  then 
a  narrow  sharp-pointed  bistoury  should  be 
thrust  from  within  outwards,  by  which 
means  a  wound  half  an  inch  in  length  will 
be  made  in  the  skin."  [It  will  be  found 
convenient  to  begin  a  formal  circumcision 
in  this  manner,  afterwards  removing  the 
prepuce  by  a  circular  cut  on  a  level  with 
the  upper  angle  of  the  first  incision.] 
"  The  incision  in  the  mucous  membrane 
will  then  scarcely  appear  so  long  as  that 
in  the  skin,  and  it  should  be  lengthened 
with  scissors,  and  then  two,  three,  or  four 
stitches  should  be  introduced  with  a  fine 
needle."    It  is  unnecessary,  as  well  as  a 

[Fig.  515. 


Operation  for  phimosis  (Bryant).] 

cause  of  deformity,  to  divide  the  parts  as 
high  as  the  corona,  as  some  do,  for  half  an 
inch   answers  all   purposes.     Instead   of 


the  above  plan  it  has  been  recommended 
to  make  two,  three,  or  four  small  cuts 
through  the  mucous  membrane  and  pre- 
puce at  different  parts  of  its  edge.  This 
is  at  least  quite  as  painful,  and  certainly 
a  less  satisfactory  method  then  that  de-  ■ 
scribed.  Sir  B.  Brodie  was  in  the  habit 
of  recommending  the  division  of  the  pre- 
puce near  the  fruenum  ;  this  operation  he 
thought  was  attended  with  less  deformity 
than  any  other. 

It  may  be  well  to  add  a  word  or  two  in 
the  way  of  caution  about  these  simple 
operations.  1.  Sutures  ought  always  to 
be  employed  to  bring  the  parts  together, 
with  the  view  of  expediting  the  process  of 
healing,  and  preventing  the  contraction 
which  is  apt  to  ensue  when  the  wound  is 
left  to  heal  by  granulation.  2.  When  cir- 
cumcision has  been  performed,  the  small 
arteries — particularly  any  in  the  neigh- 
borhood of  the  frsenum — should  be  liga- 
tured at  the  same  time,  because  these  are 
apt  to  bleed  profusely  afterwards,  Avhen 
the  patient  gets  warm  in  bed,  etc.,  and  so 
consequences  very  unpleasant  to  him  and 
the  surgeon  may  ensue.  [When  this  ac- 
cident occurs  the  blood  will  often  be  found 
to  have  infiltrated  the  subcutaneous  con- 
nective tissue  of  the  penis,  producing 
enormous  swelling  and  discoloration  of 
the  entire  organ.  These  rapidly  disap- 
pear, after  the  ligature  of  the  bleeding 
vessel,  under  the  use  of  anodynes  and  as- 
tringent lotions.]  3.  In  cases  where  the 
phimosis  has  resulted  from  disease,  and 
where  the  prepuce  is  inflamed,  cedema- 
tous,  or  where  we  have  reason  to  suspect 
concealed  chancres,  it  is  well  not  to  ope- 
rate, because  the  wound  will  very  likely 
be  inoculated,  and  take  on  an  unhealthy 
action.  The  phimosis  in  such  cases  is  to 
be  overcome  by  local  or  constitutional 
treatment.  Of  course,  in  some  cases  the 
division  of  the  prepuce  is  essential  not 
only  for  the  discovery  and  treatment  of 
the  diseases  which  it  conceals,  but  in  or- 
der to  prevent  or  limit  a  destruction 
which  may  be  threatening  from  the  pres- 
sure and  constriction  of  the  engorged 
prepuce  and  the  retention  of  foul  dis- 
charges beneath  it. 

The  condition  known  as  paraphimosis 
occurs  thus  :  a  narrowed  and  difficultly 
retracted  prepuce,  perhaps,  is  drawn  be- 
yond the  prominent  edge  of  the  corona 
gland  is ;  in  a  short  time  the  circulation 
becomes  so  impeded  by  the  pressure  of  the 
constricting  preputial  orifice,  that  tume- 
faction ensues,  with  the  effusion  of  serum 
and  lymph,  to  such  an  extent  as  to  bury 
the  seat  of  stricture  in  a  deep  furrow. 
The  consequences  will  then  depend  upon 
the  tightness  of  the  stricture,  its  dura- 
tion, and  the  amount  of  inflammatory 
swelling.  Ulceration,  or  extensive  slough- 
ing may  ensue,  by  which  the  stricture  is 


972 


GOiSTORRHCEA, 


relieved  at  the  expense  of  much  loss  of 
tissue  and  horrible  pain. 

If  we  look  at  the  penis  so  affected,  we 
notice  that  immediately  behind  the  glans 
there  is  a  prominent  roll  or  collar  of  mu- 
cous  membrane,    with    another,    though 


less  prominent,  swelling  of  the  integu- 
ment beyond  this,  separated,  the  one  irom 
the  other,  by  a  narrow  line  or  furrow.  It 
is  at  the  bottom  of  this  furrow  that  the 
constricting  cause  is  seated. 
This  affection  is  not  uncommon  in  boys. 


[Fig.  51fi. 
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Paraphimosis  (after  Jullien).] 


The  treatment  will  consist  in  reducing 
the  parts  to  their  normal  position  without 
delay.  We  may  apply  ice,  or  direct  a 
stream  of  cold  water  upon  these  so  as  to 
constringe  them  as  much  as  possible. 

As  the  proceeding  for  reduction  is,  in 
most  cases,  extremely  painful,  chloroform 
[or  ether]  may  be  used.  The  patient  is  to 
be  placed  upon  his  back  :  the  glans  penis  is 
to  be  well  oiled,  and  covered  with  a  piece  of 
thin  rag.  With  the  fingers  of  the  right 
hand  the  glans  is  to  be  gradually,  but 
firmly,  compressed  so  as  to  diminish  its 
size  :  at  the  same  time  with  the  left  hand 
encircling  the  body  of  the  penis,  the  in- 
tegument is  stretched  and  drawn  for- 
wards, while  the  compressed  glans  is 
pushed  backwards  through  the  narrow 
rim:.     [Fig.  517.] 

[The  ulceration  which  occurs  takes 
place  in  the  constricting  ring,  i.  e.,  in  the 
margin  of  the  preputial  orifice,  and  thus 
relieves  the  strangulation.  The  foreskin 
cannot  be  brought  forward,  however,  until 
absorption  of  some  of  the  inflammatory 
products  has  occurred. 

M.  Charles  Mauriac  calls  attention  to 
the  fact  that  the  large  supply  of  blood  sent 
to  the  glans,  and  the  anastomosis  between 
its  vessels  and  those  of  the  corpora  caver- 
nosa prevent  it  from  suffering  from  the 
effects  of  the  constriction. 

Mr.  Alfred  Eddowes  describes  as  fol- 
lows a  plan  of  treatment  which  I  have 


found  very  useful,  and  which  gives  rise  to 
much  less  pain  :  Take  a  strip  of  wet  lint 
about  an  inch  or  two  inches  wide,  and 
envelop  the  gland  and  cedematous  prepuce 


Reduction  of  paraphimosis  (Bumstead). 

in  it,  allowing  the  lint  to  reach  in  front  of 
the  glans.  Then  take  a  piece  of  elastic, 
the  best  being  the  ordinary  round  elastic 
ligature  ;  and  commence  winding  it  round 
the  glans  from  before  backwards.  Ad- 
justing the   elastic   evenly  and  firmly  is 
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easily  managed,  if  the  lint  be  allowed  to 
reach  beyond  the  glans  in  front,  so  as  to 
give  a  starting-point  for  the  elastic  to 
catch  hold  of.  If  the  swelling  be  very 
great,  it  is  better  to  apply  the  elastic 
lio-htly  at  first,  allow  it  to  do  its  work, 
then  pull  it  rapidly  off  and  reapply  it  more 
firmly.  By  this  precaution,  all  unneces- 
sary pain  is  avoided,  though  a  little  more 
time  is  required.  The  great  and  even 
pressure  of  the  turns  of  elastic  very  soon 
reduces  the  swelling.  If  the  elastic  and 
lint  be  quickly  removed,  the  glans  will  be 
found  shrivelled  up,  and  the  prepuce  read- 
ily passes  over  it.] 

Should  this  not  succeed — which  it  gen- 
erally will — the  seat  of  stricture  can  be 
divided  by  directing  a  narrow  bistoury 
flatwise  beneath  it,  and  then  turning  the 
edge  upwards  ;  or  by  cutting  through  the 
stricture  upon  the  dorsum  of  the  penis  at 
the  bottom  of  the  furrow.  It  may  be  ne- 
cessary to  do  this  in  more  than  one  place, 
and  at  the  same  time  to  evacuate  effused 
fluids  by  scarifications  and  punctures. 

[Even  when  this  operation  has  been 
performed  it  will  usually  be  found  impos- 
sible to  reduce  the  paraphimosis,  if  it  uas 
been  of  any  considerable  duration,  as  the 
inflammatory  lymph  retains  it  in  Us  ab- 
normal position.] 

7.  Chronic  inflammation  of  the  prostate  is 
an  occasional  result  of  gonorrhoeal  or 
gleety  inflammation. 

To  Mr.  Adams's  work'  the  reader  is  re- 
ferred for  a  very  full  and  admirable  de- 
scription of  it,  as  well  as  to  an  excellent 
article  by  Mr.  Ledwich.2  See  also  Dis- 
eases of  the  Urinary  Organs,  p.  771. 

[In  Prof.  Zeissl's  opinion  chronic  gon- 
orrhoea never  exists  without  a  moderate 
tumefaction  of  the  prostate.  Individuals 
who  have  very  frequently  had  gonorrhoea, 
or  in  whom  gonorrhoea  has  persisted  for 
a  long  period,  are  said  to  be  the  subjects 
of  a  considerable  enlargement  of  the  pros- 
tate in  their  thirty-fifth  year,  and  often 
even  younger;  the  growth  being  due  to 
the  persistent  hyperemia  of  the  parts  dur- 
ing the  prolonged  urethritis.] 

The  inflammation  is  blennorhoeal  in 
t}rpe,  leading  to  the  discharge  of  a  clear, 
transparent,  or  slightly  turbid  viscid 
mucus. 

This  discharge  may  be  sufficient  to  stain 
the  linen,  and  is  very  apt  to  escape  during 
the  act  of  defecation.  It  is  not  semen,  as 
it  contains  no  spermatozoa.  The  disease 
gives  rise  to  a  sense  of  weight  in  the  peri- 
neum, symptoms  of  irritability  about  the 
neck  of  the  bladder,  a  peculiarly  exalted 
sensibility  of  the  prostatic  portion  of  the 

1  Anatomy  and  Diseases  of  the  Prostate 
Gland,  1853. 

2  Dublin  Quarterly  Medical  Journal  for 
August,  1857. 


urethra  on  passing  instruments,  and  is 
almost  invariably  accompanied  by  physi- 
cal and  mental  languor  and  depression  of 
spirits,  sometimes  amounting  to  hypo- 
chondriasis. 

The  treatment  will  consist  mainly  in 
obtaining  the  patient's  confidence,  and 
disabusing  his  mind  of  morbid  fears  as  to 
impotence.  Attention  to  hygiene  is  im- 
portant ;  sea-air  and  bathing,  exercise, 
the  regulation  of  the  bowels  by  cold-water 
enemata  or  an  occasional  close  of  sulphate 
of  magnesia,  the  use  of  a  full-sized  bougie 
or  sound,  and  the  administration  of  the 
remedies  indicated  for  gleet— particularly 
turpentine,  the  muriated  tincture  of  iron, 
strychnia,  and  tinctura  lyttse.  If  these 
fail,  Lallemand's  porte-caustique  may  be 
used.  The  author  has  found  considerable 
benefit  in  these  cases  from  touching  the 
prostatic  portion  of  the  urethra  with  di- 
lute solution  of  the  perchloride  of  iron. 
This  does  not  give  the  pain,  and  is  free 
from  some  of  the  other  inconveniences,  at- 
tending the  use  of  caustic. 

[Ergot,  in  combination  with  iodide  of 
potassium,  has  been  strongly  recommend- 
ed in  these  cases  as  tending  to  restore  the 
contractility  of  the  prostate,  and,  at  the 
same  time,  to  favor  absorption  of  the  plas- 
tic material  deposited  in  it.  When  all 
these  remedies  have  failed,  the  applica- 
tion, once  a  week,  for  six  weeks  to  two 
months,  of  a  gentle  faradic  current  to  the 
prostatic  urethra,  by  means  of  a  urethral 
electrode,  is  often  sufficient  to  remove  all 
symptoms.] 

Gonorrhoea  is  not,  ordinarily,  attended 
or  followed,  by  any  cutaneous  diseases. 
The  writer  has,  however,  noticed  the  ap- 
pearance of  a  papular  erythema  in  many 
cases — not  depending  upon  the  adminis- 
tration of  balsam  of  copaiba.  The  sub- 
jects of  it  were  suffering  from  those 
dysjDeptic  symptoms  so  very  commonly 
present  in  diseases  of  the  genito-urinary 
organs,  and,  in  the  writer's  opinion,  the 
eruption  was  symptomatic  of  the  gastric 
disease.  It  is  characterized  by  dull  red 
or  pinkish-yellow  spots,  of  various  but 
medium  size,  and  sensibly  elevated  above 
the  surface.  The  color  disappears  under 
pressure  of  the  finger,  and  slowly  reap- 
pears upon  its  removal.  Sometimes  these 
spots  are  mingled  with  the  larger  wheals 
of  urticaria.  The  eruption  is  rather 
sudden  in  its  appearance  ;  ordinarily  does 
not  last  more  than  a  few  days,  and  leaves 
no  copper-staining. 

8.  Herpes  preputialis  is  not  an  uncommon 
affection,  and  requires  a  few  words  of 
comment  here,  on  account  of  the  similar- 
ity of  its  appearance  to  the  incipient  forms 
of  primary  chancre. 

It  is  known  by  the  appearance  of  small 
vesicles  upon  the  internal  or  external  sur- 
face of  the  prepuce. 
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The  disease  commences  in  the  form  of 
several  red  inflamed  spots,  upon  which 
minute  globose  vesicles  appear.  These 
vesicles  are  generally  arranged  in  groups 
or  clusters  of  two,  three,  or  four. 

The  affection  runs  the  ordinary  course 
of  herpes,  but  the  serous  fluid,  instead  of 
being  absorbed,  becomes  sero-purulent, 
and  (after  rupture  of  the  vesicle)  desic- 
cates into  a  thin  scaly  incrustation,  or 
leaves  an  extremely  superficial  erosion. 
A  circle  of  vesicles  sometimes  surrounds 
tiie  orifice  of  the  prepuce,  which  is  then 
apt  to  become  fissured  and  abraded.  This 
affection  is  accompanied  by  more  inflam- 
mation when  seated  upon  the  mucous 
membrane  than  upon  the  external  skin, 
but  rarely  lasts  longer  than  four  or  six 
days. 

According  to  Dr.  Burgess,  a  similar 
herpetic  affection  attacks  females  about 
the  pudendum,  appearing  upon  the  ex- 
ternal aspect  of  the  vulva  or  on  the  mucous 
membrane  internally.  This  may  be  mis- 
taken for  prurigo. 

Tiie  diagnosis  from  incipient  chancre — 
not  by  any  means  always  easy  when  the 
period  of  observation  is  very  limited— will 
be  determined  by  the  number  and  appear- 
ance of  the  vesicles,  their  arrangement  in 
groups,  the  non-inoculability  of  their 
fluids,  and  their  speedy  cure  by  simple 
remedies,  such  as  sulphate-of-zinc  lotion 
(gr.  iij  to  iv  to  the  ounce),  with  a  little  lint 
for  protection  against  friction.  [Lotions 
and  ointments  in  the  majority  of  cases  are 
not  nearby  so  useful  in  the  treatment  of 
this  affection  as  some  desiccant  powder, 
such  as  oxide  of  zinc  and  starch,  tannin 
and  starch,  or,  when  there  is  much  itch- 
ing, opium  and  lycopodium.] 

9.  Epididymitis,  or  swelled  testicle, 
gonorrhceal  rheumatism,  and  the  two 
forms  of  ophthalmia — one  an  acute  puru- 
lent conjunctivitis  ;  the  other  an  affection 
of  the  deeper  fibrous  textures  of  the  eye, 
rheumatoid  in  character,  and  allied  to 
gonorrhceal  rheumatism — are  treated  of  in 
other  essays. 

For  the  sequela?  of  gonorrhoea,  such  as 
stricture,  spermatorrhoea,  warts,  etc.,  the 
reader  is  referred  to  the  essays  on  Dis- 
eases or  the  Urinary  Organs,  of  the 
Male  Organs,  and  of  the  Skin.  [M. 
Desnos  has  reported  a  case  of  endocarditis 
following  gonorrhoea,  and  Dr.  Marty  has 
collected  ten  cases  in  which  disease,  of  the 
heart  or  pericardium  developed  within 
four  or  five  weeks  after  the  commence- 
ment of  a  gonorrhoea.] 

The  diagnosis  of  gonorrhoea  is  not  ordi- 
narily attended  with  any  difficulty.  "When 
there  is  phimosis,  the  discharge  may  be 
furnished  from  the  urethra,  or  from 
chancres  within  the  prepuce,  or  both. 
"We  must  feel  for  any  localized  sore  or 


hardness,  examine  into  the  state  of  the 
inguinal  glands,  or  wait  until,  by  rest  and 
soothing  injections,  the  prepuce  can  be 
retracted. 

The  diagnosis  between  gonorrhoea,  and 
a  primary  syphilitic  lesion  of  the  urethra 
so  deeply  seated  as  to  be  undiscoverable 
upon  forced  dilatation  of  the  meatus,  is 
difficult,  if  not  impossible.  But  it  has  not 
as  yet  been  proved  that  a  true  Hunterian 
or  infecting  chancre  ever  occurs  at  so 
great  a  depth  in  the  urethra ;  and  the 
diagnosis  between  a  non-infecting  sore 
and  gonorrhoea  would  not  be  important. 
[The  comparative  scantiness  of  the  dis- 
charge, which  is  streaked  with  blood,  the 
limitation  of  the  ardor  urinse  to  a  small 
area,  the  engorgement  of  one  or  more  in- 
guinal glands,  the  absence  of  chordee  and 
of  vesical  symptoms,  should  serve  to  dis- 
tinguish a  deep  urethral  ulcer,  if  it  be 
admitted  that  such  cases  occur.] 

Treatment  of  gonorrhoea.  First  stage. 
Abortive  treatment. — We  are  met  at  the 
outset  by  a  question  as  to  how  far  this  is 
justifiable.  By  one  party  the  practice  is 
as  loudby  vaunted,  as  by  another  it  is 
utterly  condemned.  If  truth  ever  rests  in 
extremes,  the  latter  contains  the  largest 
measure  of  it ;  but  the  question  really  lies 
between  the  indiscriminate  use  and  abuse 
of  remedies  to  this  end,  and  their  judicious 
application  in  carefully-selected  cases. 
This  much  may  be  safely  said,  that  in 
practice  it  is  rare  to  meet  with  cases  at  a 
sufficiently  early  stage  to  justify  the  use 
of  injections. 

"When,  however,  the  symptoms  are  such 
as  have  been  described  and  no  more,  the 
use  of  astringent  injections  will  no  doubt 
often  abort  the  progress  of  the  disease. 

[Every  surgeon  of  experience  has  seen 
a  number  of  cases  of  urethral  irritation 
in  which  all  the  early  symptoms  of  gon- 
orrhoea were  present,  reddened  and  pout- 
ing meatus,  muco  -  purulent  discharge, 
slight  tickling  or  scalding  on  urination, 
etc.,  but  in  which  no  general  urethritis 
developed.  They  are  not  by  any  means 
infrequent,  get  well  under  expectant 
treatment,  and  cannot  on  the  first  visit 
be  by  any  possibility  diagnosed  from  the 
commencement  of  an  attack  of  well- 
marked  gonorrhoea.  It  is  needless  to  say 
that  the  *'  abortive"  treatment  aggravates 
these  cases,  and  gives  the  patient  unneces- 
sary pain  and  trouble.  The  evidence  in 
its  favor  in  any  case  is  extremely  unsatis- 
factory, but  recognizing  the  impossibility 
of  eliminating  these  cases,  it  is  difficult  to 
imagine  a  conscientious  surgeon  employ- 
ing it.] 

Considering  the  severity  of  gonorrhoea 
as  a  disease,  its  duration,  the  complica- 
tions to  which  it  may  give  rise,  and  the 
loss  of  health  and  strength  which  it  en- 
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tails,  we  are  justified  in  making  an  at- 
tempt to  curtail  its  progress  at  the  com- 
mencement. 

Spite  of  the  sanction  of  such  men  as 
Carmichael,  of  Dublin,  and  M.  Diday, 
the  writer  objects  to  the  use  of  strong  so- 
lutions as  injections,  believing  them  to  be 
incomparably  more  dangerous  and  no 
mo're  efficacious  than  weaker  injections. 
He  is  in  the  habit  of  using  these  remedies 
of  a  strength  and  nature  as  recommended 
by  Mr.  Langston  Parker  (e.  g.,  solutions  of 
nitrate  of  silver  gr.  j-ij  to  oz.  vj;  solutions 
of  sulphate  of  zinc  gr.  iv-viij,  to  oz.  viij, 
ordiacetateof  lead  gr.  xxto  oz.  viij);  and, 
as  far  as  his  experience  extends,  he  has 
seen  no  cause  to  regret  their  application. 
Unless  the  injection  be  properly  applied 
to  the  diseased  surface  no  good  can  re- 
sult ;  and  the  surgeon  should  do  this  him- 
self at  first  and  see  that  the  patient  is 
properly  instructed  in  the  mode.  Glass 
syringes,  properly  selected,  or  hard  India- 
rubber  ones  may  be  used.  [Glass  syringes 
are  so  apt  to  be  poorly  made — unequal  in 
calibre  at  different  portions,  or  withtthe 
piston  irregularly  wadded,  that  they 
should  never  be  ordered.  Any  syringe 
with  a  nozzle  is  objectionable,  as  by  me- 
chanical irritation  the  inflammation,  which 
is  at  first  situated  in  the  fossa  navicularis, 
is  augmented. 

Fisr.  518. 


Sigmund's  urethral  syringe. 

A  syringe  made  of  hard  rubber,  con- 
taining about  three  drachms,  and  of  the 
shape  "figured  in  the  cut,  is  by  far  the  best, 
at  any  rate  for  acute  cases.  Even  more 
objectionable  in  the  early  stages  than  the 
glass  syringes  are  the  soft-rubber  tubes,  2|- 
to  3  inches  in  length,  which  are  exten- 
sively advertised,  and  which,  by  passing 
beyond  the  actual  seat  of  the  disease,  de- 
posit the  injection  at  an  unnecessary  and 
useless  depth  in  the  uterus.  ]  The  patient 
should  have  passed  his  water  a  short  time 
beforehand,  and  be  directed  to  avoid  doing 
so  directly  afterwards.  The  distance  to 
which  the  injection  is  to  penetrate  may 
easily  be  regulated  by  compressing  the 
canal  at  the  required  point.  The  injec- 
tion should  be  used  every  three  or  four 
hours,  and  the  patient  seen  at  least  once 
daily  by  the  surgeon.  Mr.  Durham  has 
lately  invented  a  syringe,  which  throws 
the  injection  outward  ;  a  continuous  stream 
may  thus  be  kept  up  without  any  danger 
of  the  injection  passing  too  far  along  the 
urethra.  Some  surgeons  have  reported 
excellent  results  from  these  continuous  in- 


jections, which  may  also  be  applied  with 
a  common  syringe  if  the  urethra  be  com- 
pressed in  front  of  the  scrotum.  Dining 
treatment  the  patient  should  be  directed 
to  remain  recumbent  as  long  as  possible, 
to  live  upon  a  farinaceous  diet,  and  to 
avoid  meat,  condiments,  coffee  and  all 
stimulants,  particularly  beer.  If  the 
bowels  have  not  been  already  acted  upon, 
it  is  right  to  begin  with  that,  and  to  pre- 
scribe an  antimonial  saline  mixture,  con- 
taining sulphate  of  magnesia,  potassio- 
tartrate  of  antimony,  and  acetate  of 
potash,  in  sufficient  doses,  to  nauseate 
slightly  and  relax  the  bowels  without  ac- 
tive purging.  The  patient  is  better  also 
for  drinking  plentifully  of  any  diluents  of 
a  mucilaginous  nature. 

The  discharge  is  augmented  after  the 
first  few  hours'  use  of  the  injection,  and 
the  urine  scalds.  By  about  the  second 
day  the  disharge  is  perhaps  slightly 
tinged  with  blood.  The  injections  should 
then  be  stopped ;  but  the  medicine  and 
precautions  as  to  rest  and  diet  require 
more  than  ever  to  be  attended  to. 

From  this  period,  if  the  practice  is  to 
prove  successful,  the  discharge  will  dimin- 
ish, and  in  about  three  or  four  days  cease. 
Should  it,  however,  be  diminished,  but 
nevertheless  continue,  and  either  no,  or 
very  trifling,  inflammatory  symptoms  be 
present  and  still  limited  to  the  neighbor- 
hood of  the  meatus,  the  patient  may  use 
a  weak  solution  of  sulphate  or  acetate 
of  zinc.  Merely  washing  out  the  urethra 
frequently  with  tepid  or  cold  water  is  very 
useful,  inasmuch  as  the  contact  of  the  se- 
cretion is  by  itself  a  cause  for  the  propa- 
gation of  the  diseased  action.  If  the 
smarting  be  such  as  to  render  the  further 
use  of  injections  doubtful,  these  ought  at 
once  to  be  relinquished  or  replaced  by  an 
injection  of  sub-nitrate  of  bismuth  with 
a  little  extract  of  opium  and  mucilage. 
[The  sub-nitrate  of  bismuth,  which  is  a 
crystalline  salt,  so  far  from  having  a  seda- 
tive effect,  is  often  very  irritating  to  an 
acutely  inflamed  urethra.  It  is,  however, 
one  of  the  most  useful  applications  to  cer- 
tain chronic  cases.]  These  ingredients 
act  as  a  locar  sedative  and  mild  astrin- 
gent, besides  forming  a  coating  to  the  sen- 
sitive mucous  membrane. 

It  is  to  be  distinctly  understood,  then, 
that  the  stage  to  which  these  agents  are 
applicable  is  always  a  very  limited  one, 
and  varies  somewhat  in  different  cases  ; 
that  their  use  presupposes  an  absence  of 
inflammatory  symptoms ;  an  absence  of 
pain  in  passing  water,  as  well  as  of  any 
such  swelling  of  the  lips  of  the  urethra 
as  to  cause  pain  or  difficulty  in  inserting 
the  nozzle  of  the  instrument. 

Some  persons  use  at  this  stage  large 
doses  of  such  anti-blennorrhagics  as  co- 
paiba or  cubebs.     This  is  a  practice  of 
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■which  the  -writer  has  failed  to  appreciate 
the  utility,  and  which  he  considers  dan- 
gerous, as  in  almost  every  case  a  good 
deal  of  derangement  of  the  digestive  sys- 
tem ensues  from  them,  and,  not  infre- 
quently, symptoms  indicative  of  conges- 
tion and  irritation  of  the  kidneys. 

If,  however,  any  one  thinks  that  he 
makes  "assurance  doubly  sure"  by  their 
administration,  let  him  use  a  preparation 
of  cubebs  which  is  comparatively  exempt 
from  these  liabilities  to  mischief. 

Second,  or  acute  stage.  — in  the  first  place, 
to  secure  perfect  rest  in  the  recumbent 
posture  is  most  important.  In  practice, 
unfortunately,  this  cannot  often  be  done. 
All  exercise  should  be  avoided  as  far  as 
possible.  The  genital  organs  should  be 
properly  supported  in  a  well-fitting  sus- 
pensory bandage. 

The  diet  should  be  scrupulously  low  and 
unstimulating,  as  a  rule  throughout,  to 
which  there  are  no  exceptions  at  the 
commencement  of  this  stage.  The  bowels 
should  be  well  opened,  and  during  the 
treatment  maintained  in  a  relaxed  state. 
Should  the  inflammatory  symptoms  be 
markedly  severe,  and  out  of  proportion  to 
the  amount  of  discharge,  and  at  the  same 
time  attended  with  much  spasm  of  the 
urethral  muscles,  and  scalding  in  voiding 
urine,  the  application  of  six  or  twelve 
leeches  to  the  perineum  affords  great  re- 
lief, although  their  use  is  not  necessary. 
[The  relief  of  pain  may  be  hastened  by 
tepid  sitz-baths,  and  the  patient  should 
be  instructed  to  empty  his  bladder  while 
in  the  bath,  as  in  many  cases  the  ardor 
urina?  under  these  circumstances  will  be 
absent  or  greatly  diminished.] 

The  patient  should  either  not  wear 
pieces  of  lint  over  the  meatus,  between 
the  glans  and  foreskin,  or  very  frequently 
indeed  change  these.  The  contact  of  lint 
soaked  with  pus  is  apt  to  induce  balanitis 
and  phimosis,  if  it  have  not  also  an  in- 
jurious effect  upon  the  urethral  mucous 
membrane,  by  impeding  the  exit  of  the 
discharge. 

[Absorbent  cotton  is  open  to  neither  of 
these  objections,  and,  when  there  is  a  long 
prepuce,  is  by  far  the  best  dressing,  a 
little  wad,  which  should  be  frequently 
changed,  being  laid  against  the  meatus. 
Warm  wrappings,  tightly -encircling 
bands,  and,  above  all,  rubber  or  oiled- 
silk  coverings  should  never  be  employed.] 
Of  the  local  applications,  none  is  better 
nor  more  soothing  than  that  recommended 
by  Mr.  Milton,  viz.,  the  application  of 
wrater,  as  hot  as  can  be  borne,  to  the 
genital  organs. 

The  patient  should  drink  frequently 
barley-water  or  linseed-tea,  to  which 
some  mucilage  has  been  added.  At  this 
period,  saline  diuretics,  alkaline  in  char- 
acter, are  almost  essential.     The  Avriter 


prefers  a  mixture  of  acetate  of  potash, 
tincture  of  hyoscyamus,  and  nitric  ether, 
to  which  a  small  amount  of  antimony 
may  be  added  or  not.  [Bicarbonate  of 
soda,  bromide  of  potassium,  tincture  of 
belladonna,  and  citrate  of  potash,  with  or 
without  a  little  aconite,  constitute  a  most 
admirable  mixture  for  this  stage.  It  should 
be  continued  well  into  the  second  stage  ; 
delay  in  the  use  of  cubebs  or  copaiba 
being  much  preferable  to  their  premature 
employment.]  As  soon  as  the  scalding  in 
micturition,  swelling  of  the  penis,  and 
urgent  symptoms  are  subsiding,  the 
anti-blennorrhagics  may  be  commenced. 
Their  administration,  upon  the  one  hand, 
before  the  decline  of  inflammatory  symp- 
toms would  be  most  injurious  and  injudi- 
cious ;  but,  upon  the  other  hand,  we  need 
not  wait  until  the  absence  of  them  in  the 
third  stage  is  pronounced.  If  the  balsam 
of  copaiba  be  used  we  need  not  exceed  one 
drachm  doses,  three  or  four  times  daily  ; 
and  half  that  quantity  may  be  used  at 
the  commencement. 

One  of  the  most  useful  forms  for  the 
administration  of  copaiba  is  that  in  which 
the  balsam  is  combined  with  sulphuric 
acid.  Fifteen  minims  of  dilute  sulphuric 
acid  may  be  added  to  half  a  drachm  of 
copaiba  with  some  infusion  of  roses  and 
mucilage.  The  medicine  will  act  with 
more  certainty  in  this  way,  wrill  be  better 
tolerated  by  the  stomach,  and  will  not  be 
so  disagreeable  to  the  taste. 

The  administration  of  copaiba  in  any 
form  will  occasionally  be  followed  by  a 
rash  upon  the  skin.  This  often  causes 
the  patient  great  uneasiness,  as  he  fancies 
that  he  is  affected  with  secondary  symp- 
toms. The  rash  appears  suddenly  in 
small  red  patches,  more  or  less  circular, 
and  somewhat  resembling  the  ordinary 
nettle-rash  in  character.  It  never  pro- 
duces any  serious  consequences,  and  gen- 
erally its  appearance  is  followed  by  dimi- 
nution of  the  discharge  and  other  local 
symptoms.  When  this  rash  makes  its 
appearance  the  use  of  the  copaiba  is  usu- 
ally discontinued,  and  a  saline  purgative 
ordered.  If  it  be  desirable  to  remove  the 
eruption  speedily,  a  warm  bath  will 
usually  accomplish  the  purpose. 

During  the  inflammatory  stage  injec- 
tions are  quite  out  of  the  question  ;  but  if 
the  scalding  be  not  very  great,  and  the 
lips  of  the  urethra  not  much  swollen,  there 
is  no  objection  to  injecting,  with  great 
gentleness,  a  tepid  solution  of  the  extract 
of  opium,  or,  as  directed  by  Bumstead, 
this  with  the  addition  of  glycerine. 

[The  treatment  of  this  "stage  of  gonor- 
rhoea, according  to  the  French  school  led 
by  Diday,  is  very  properly  almost  purely 
expectant,  but  the  time  which  they  as- 
sign to  it  seems  ridiculous,  the  mean 
duration  being  placed  by  them  at  about 
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six  weeks,  during  which  interval  it  is 
said  no  repressive  measures  either  by  the 
use  of  injections  or  the  administration  of 
blenorrhagics  are  allowable.  Certainly  the 
average  time  required  for  the  cure  of  cases 
of  all  degrees  of  intensity  should  hardly 
exceed  a  month  under  the  general  line  of 
treatment  here  advised.] 

The  most  efficacious  plan  of  treating 
chordee,  when  it  arises,  embraces  the 
following  points  :  to  see  that  the  patient 
has  a  well-ventilated  room,  and  is  as 
lightly  covered  with  clothes  as  is  consist- 
ent with  comfort ;  the  avoidance  of  any 
supper  or  drinks  for  some  hours  before 
bedtime,  and  the  use  of  a  hard  mattress ; 
to  direct  the  patient,  on  going  to  bed,  to 
bathe  the  parts  with  very  warm  water, 
and  to  continue  to  do  so  until  a  sensation 
of  faintness  is  induced,  if  possible.  [In 
addition,  the  patient  should  always  en- 
deavor to  secure  a  movement  of  the  bowels 
just  before  retiring,  the  most  effective  of 
all  preventive  measures.]  Of  the  medi- 
cines directed  to  the  prevention  of  this 
symptom,  the  best  is  camphor  in  a  liquid 
form,  as  directed  by  Mr.  Milton  (one 
drachm  of  the  tincture  in  water  before 
going  to  bed,  and  a  repetition  of  the  dose 
every  time  the  patient  wakes  with  chor- 
dee). Lupulin  may  also  be  given,  in  ten 
or  fifteen  grain  doses,  before  bedtime.  It 
is  less  likely  to  disagree  with  the  patient, 
but  is  inferior  as  a  remedy  to  camphor. 
Perhaps  the  most  efficacious  remedy  is, 
however,  a  suppository  containing  a  grain 
of  opium  and  three  grains  of  camphor. 
This  may  be  made  with  cocoa-nut  butter 
and  used  every  night. 

[The  monobromide  of  camphor  in  three 
to  five  grain  doses  is  a  most  useful 
remedy  in  these  cases — lupulin  in  fifteen 
to  twenty  grain  doses  is  also  a  valuable 
sedative  to  the  genital  organs,  and  gelse- 
mium  in  the  dose  of  ten  minims  of  the 
fluid  extract  repeated  every  time  the 
patient  wakes  with  chordee  has  in  my  ex- 
perience been  extremely  efficacious.  In  one 
of  these  remedies,  however,  are  so  certain 
in  their  effects  as  bromide  of  potassium, 
which  seems  to  have  fallen  into  disuse. 
Its  employment  as  an  alkali,  as  an  arte- 
rial sedative,  and  as  an  anaphrodisiac  is 
especially  indicated  in  the  early  stage  of 
gonorrhoea,  and  should  never  be  neglected 
even  when  the  symptom  of  chordee  is  ab- 
sent. "When  that  complication  exists,  the 
dose  of  bromide  should  be  increased  until 
decided  drowsiness  is  produced,  and  it 
should  be  given  during  the  day,  with  a 
double  dose  either  alone  or  combined  with 
belladonna  at  bed  time.  Under  this 
treatment  the  patient  will  rarely  have 
any  erections,  painful  or  otherwise.] 

Third  stage. — The  most  important  part 
of  the  treatment  of  this  stage  consists  in 
the  use  of  injections,  at  the  same  time 


that  copaiba,  cubebs,  or  other  remedies 
are  administered. 

Very  different  opinions  have  been  ex- 
pressed as  to  the  use  of  injections.  \>y 
some  it  is  thought  that  these  are  a  fruit- 
ful source  of  stricture.  A  certain  amount 
of  truth  appears  to  be  present  in  tins 
opinion  ;  for  of  the  soldiers  treated  in  Her 
Majesty's  army-hospitals,  but  few  suffer 
from  stricture  ;  while  among  officers,  who 
use  injections  to  a  far  greater  extent, 
stricture  is  not  infrequent.  This  is  only 
apparent,  however ;  for  a  structural 
change  in  the  urethral  tunics  is  the  result 
of  some  preceding  inflammatory  process  ; 
and  the  more  chronic  such  morbid  pro- 
cess has  been,  the  more  likely  it  is  that 
stricture  will  result.  So  far  as  injections 
are  curative  of  inflammation,  so  far  will 
they  tend  to  prevent  its  occurrence. 
When  by  injudicious  use  they  have  ag- 
gravated or  maintained  the  existing  dis- 
ease, or  when  they  have  produced  a  tem- 
porary freedom  from  discharge,  and  the 
patient  has  been  deceived,  on  this  very 
account,  into  believing  himself  cured  and 
has  acted  accordingly,  no  doubt  they 
may  so  far  tend  to  the  production  of  stric- 
ture. 

The  writer  firmly  believes  that,  when 
used  with  ordinary  care  and  judgment, 
injections  are  among  the  very  best  and 
most  reliable  agents  we  possess  for  the 
cure  of  gonorrhoea. 

It  is  to  the  third  stage  of  the  disease 
that  they  are  particularly  applicable  ;  and 
the  following  affords  a  sketch  of  the 
writer's  plan  of  treatment  of  that  stage. 

The  urgency  of  the  inflammatory  symp- 
toms passed,  but  the  entire  absence  of 
such  symptoms  not  pronounced,  the  pa- 
tient should  commence  with  an  injection 
of  bismuth  and  mucilage  (bismuth  subnitr. 
xx  gr.  to  j  oz. ),  to  which  a  little  mor- 
phia, extract  of  opium,  or  belladonna, 
has  been  added.  This  may  be  injected 
thrice  daily,  and  the  patient  be  directed 
to  cleanse  the  urethra  also  by  an  occa- 
sional injection  of  cold  water.  After  a 
few  days,  this  injection  is  to  be  exchanged 
for  one  of  sulphate  of  zinc  (j  gr.  to  j  oz.), 
and  the  strength  of  this  gradually  in- 
creased to  iv  grs.  to  j  oz.  If  the  patient 
has  progressed  to  a  certain  extent  with 
this,  but  then  remains  stationary,  a  va- 
riety of  injections  may  be  tried,  inasmuch 
us  change  in  itself  appears  useful.  The 
chloride  of  zinc  injection,  as  recom- 
mended by  the  late  Mr.  Lloyd,  is  an  ex- 
cellent one  (j-ij  grs.  to  iv  oz.).  The 
injection  so  long  in  use  at  the  old  Lock 
Hospital,  of  sulphate  of  zinc  and  acetate  of 
lead,  xxx  grs.  of  each  to  vj  oz.,  is  a  very 
good  one.  Alum  and  vegetable  astrin- 
gents are  of  inferior  efficacy.  The  writer 
does  not  commonly  use  nitrate  of  silver  as 
an  injection ;    but   if  others  have   been 
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tried,  a  weak  solution  (j-ij  grs.  to  j  oz.) 
may  be  employed. 

Recently  the  sulpho-carbolate  of  zinc, 
in  the  proportion  of  two  or  three  grains 
to  an  ounce  of  distilled  water,  has  been 
used,  and  has  proved  very  efficacious. 

[As  a  general  formula  for  the  emplo}-- 
ment  and  selection  of  injections  in  uncom- 
plicated cases,  it  may  be  said :  Begin 
the  use  of  injections  when  the  ardor 
urinae  commences  to  subside  ;  use  at  first 
hot  water  or  hot  flaxseed  tea,  thrown  in 
with  a  syringe  without  a  nozzle — the 
American  Rubber  Comb  Co.  's  penis  syr- 
inge, 'No.  0,  or  one  resembling  it,  being 
the  best ;  follow  this  with  a  mixture  of 
extract  of  opium  and  diluted  lead  water  ; 
when  the  ardor  urinae  has  entirely  dis- 
appeared, use  an  injection  with  an  insolu- 
ble sediment,  sub-nitrate  of  bismuth,  oxide 
of  zinc,  or,  best  of  all,  Ricord's  old  for- 
mula of  sulphate  of  zinc  and  acetate  of 
lead  ;  and,  if  any  discharge  remains  after 
one  or  two  four  ounce  bottles  have  been 
used,  conclude  with  a  solution  of  acetate 
or  sulphate  of  zinc  in  rose  water,  gradu- 
ally increasing  the  strength.  Never  use 
an  injection  which  gives  much  pain.  Be 
sure  by  personal  observation  that  the 
patient  is  competent  to  employ  it.  If  his 
urethra  will  tolerate  it,  direct  that  he 
inject  after  each  urination.  Depend  more 
upon  persistence  and  attention  to  details 
as  regards  diet,  habits,  manner  of  giving 
injections,  etc.,  than  upon  variation  in 
prescriptions. 

It  may  not  be  useless  to  give  a  few 
formulae  which  are  adapted  to  the  plan 
of  treatment  above  recommended  : — 

R:.  Ext.  opii  aq.  3b 

Liq.  plumbi  subacetat.  dil.  f^iv. 

R:.  Bismuth,  subnitrat.  JJj. 
Glycerinae,  f^ij. 
Aquae  ros.  ad  f§iv. 
(In  this  formula  subcarbonate  of  bismuth, 
which  is  an  amorphous  and  not  a  crystalline 
powder,  may  be  advantageously  substituted 
when  the  subnitrate  gives  rise  to  pain.) 

R.  Zinci  sulphat.  £)ss. 
Plumbi  acetat.  Qj. 
Tinct.  opii, 

Tinct.  catechu,  aa  f^iij. 
Aquae,  ad  f'^iv. 

R.  Pulv.  zinci  oxidi,  Jj. 
Acid  tannic,  J-)j. 
Muc.  acacias,  f§ss. 
Aquae  ros.  f^iiiss. 

R:.  Zinci  sulphat.  grs.  viij . 

Acid,  hydrocyanic,  dil.  gtt.  xvj. 
Aquae  ros.  t'^iv. 

R;.  Zinci  acetat.  grs.  xij. 
Morphiae  acetat.  gr.  j. 
Aquse  ros.  13 iv. 

A  few  formulae  for  internal  administra- 


tion during  the  successive  stages  are  sub- 
joined : — 

R..  Tinct.  aconiti  rad.  gtt.  xvj. 
Tinct.  belladonnae,  f3ss. 
Potas.  bromidi,  9viij. 
Sodii  bicarbonat.  9iv. 
Liq.  potas.  citrat.  f§viij. 
M.    S. — Tablespoonful  every  two   or   three 
hours. 

R.  Potass,  bromid.  5iv- 
Potass,  acetat.  §ss. 
Infus.  pareirae  brav,  f§viij. 
M  S. — Two  tablespoonfuls  every  three  hours. 

R:.  Potass,  bromidi,  §ss. 
Oleores.  cubebae,  fjss. 
01.  sassafrag.  gtt.  xij. 
Syr.  acaciae,  f^ij. 
Aquae,  ad.  f§yj. 
M.  S. — Dessertspoonful  every  four  hours. 
(In  this  mixture,  copaiba  may  be  substi- 
tuted for  the  cubebs,  or  two  drachms  of  each 
may  be  used.     The  result  is  unpalatable,  but 
efficacious.) 

Various  pastes,  pills,  and  powders,  con- 
taining cubebs  and  copaiba,  are  in  common 
use,  and  offer  excellent  methods  of  vary- 
ing the  form  of  these  unpleasant  drugs. 
They  are  usually  known  by  proprietary 
names.] 

The  next  most  important  local  measure 
is  the  occasional  use  of  bougies.  The 
bougies  may,  before  being  introduced,  be 
covered  by  different  kinds  of  ointment  or 
by  the  balsam  of  copaiba.  The  writer 
much  prefers  the  wax  or  the  metallic  plia- 
ble instruments  for  this  purpose.  An 
instrument  should  be  selected  of  sufficient 
size  to  adapt  itself  to  the  urethra  without 
distending  it  ;  and  such  a  one  should  be 
passed  (with  the  utmost  gentleness)  twice 
or  thrice  weekly.  The  writer  has  ob- 
tained excellent  results  from  this  com- 
bined plan  of  treatment. 

[The  use  of  soluble  bougies,  even  in  the 
earliest  stages,  is  strongly  advocated  by 
some  writers  on  this  subject ;  iodoform, 
tannin,  acetate  of  lead,  carbolic  acid,  oil 
of  eucalyptus,  and  various  other  astrin- 
gents or  disinfectants  being  mixed  with 
cacao-butter  in  the  requisite  proportions. 
In  my  hands  they  have  been  so  inferior 
to  injections  in  their  ability  to  control  the 
discharge,  and  have  so  often,  even  when 
carefully  adapted  to  the  acuteness  of  the 
symptoms,  given  rise  to  severe  pain  and 
troublesome  chordee,  that  I  have  entirely 
discarded  them.  Their  cost  too  is  another 
serious  objection  to  their  general  em- 
ployment.] 

If  scalding  be  present,  the  bougies 
should  not  be  used  at  all ;  if  their  intro- 
duction induces  spasms,  the  attempt  must 
be  made  at  a  later  date,  or  the  instru- 
ment may  be  left,  as  far  as  it  has  passed, 
in  the  hands  of  the  patient  for  a  few  min- 
utes, when  it  can  be  probably  carried  on, 
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without  pain,  by  the  most  trifling  pres- 
sure. 

As  regards  medicines,  the  administra- 
tion of  copaiba  or  cubebs  in  some  form 
appears  well  adapted  to  this  stage. 

As  stated  by  Ilicord,  both  copaiba  and 
cubebs  seem  to  undergo  some  changes  in 
the  digestive  process  which  are  essential 
to  the  development  of  their  curative  prop- 
erties, for  injections  of  these  agents  are 
comparatively  useless. 

It  is  in  the  elimination  of  these  agents 
by  the  renal  organs  that  they  are  brought 
in  contact  with  the  urethra  and  effect  a 


This  was  proved  by  a  case  in  Ricord's  prac- 
tice. A  man,  the  subject  of  gonorrhoea,  had 
a  fistulous  opening  in  front  of  the  scrotum, 
communicating  with  the  urethra,  through 
which  his  urine  passed.  He  could,  however, 
close  this  opening  and  direct  the  stream  over 
it  through  the  usual  outlet.  Copaiba  was 
administered  to  this  patient,  and  he  was 
directed  to  pass  his  urine  through  the  fistula. 
In. the  course  of  a  few  days  the  "running" 
from  this  part  was  cured,  that  from  the  ante- 
rior portion  of  the  urethra  remaining.  By 
passing  his  urine  through  the  whole  canal, 
the  anterior  portion  was  also  cured. 

The  writer  has  frequently  appealed  to 
the  experience  of  the  patients  themselves 
as  to  the  effect  of  different  remedies  ;  and 
the  result  of  his  inquiries  and  personal 
experience  has  led  him  to  think  that, 
upon  the  whole,  a  treatment  embracing 
the  use  of  anti-blennorrhagic  remedies — 
such  as  copaiba  and  cubebs,  singly  or 
combined — will  be  found  to  yield  the  best 
results. 

The  beneficial  effects  of  these  remedies 
may  have  been  overrated,  but  experience 
confirms  their  influence  upon  the  disease. 

The  mistakes  that  arc  made  with  refer- 
ence to  the  administration  of  copaiba  are 
chiefly  two,  viz.,  the  use  of  the  remedy 
when  it  manifestly  disagrees  with,  and  is 
not  tolerated  by,  the  system  ;  and  its  con- 
tinuance beyond  a  certain  time  where  no 
benefit  has  accrued  from  its  use.  If  the 
patient's  digestion  be  much  deranged  by 
the  balsam,  then  copaiba  may  be  pre- 
scribed in  some  other  form — in  the  shape 
of  pills  mixed  with  magnesia,  or  envel- 
oped with  a  coating  of  gelatine  (capsules 
as  they  are  termed).  A  few  days  will 
generally  suffice  to  indicate  whether  the 
patient  can  take  the  remedy.  If  his  sys- 
tem revolts  against  it,  only  disgust  and 
injury  to  health  can  ensue  from  its  contin- 
uance. Cubebs  will  generally  be  found  to 
agree  and  answer  well  in  such  cases.  The 
dose  of  the  powder  is  a  drachm  thrice 
daily.  Another  error  consists  in  the  con- 
tinuance of  copaiba  or  cubebs,  without 
benefit,  after  about  a  fortnight.  Nothing 
is  more  certain  than  that  none  will  result 


from  their  further  use  under  such  circum- 
stances. 

Sometimes  a  combination  of  cubebs  and 
copaiba  will  be  found  to  agree  with,  and 
benefit  the  patient.  [This  combination 
is,  in  my  experience,  the  most  active  anti- 
blennorrhagic  which  can  be  employed. 
Capsules  containing  full  doses  of  both 
drugs  can  be  administered  in  almost  every 
case  with  benefit,  and  without  disagreeing 
with  the  stomach.  The  time  for  begin- 
ning wiih  these  remedies  is  upon  the  sub- 
sidence of  the  ardor  urinse.]  The  diet 
during  this  stage  may  be  of  a  good  plain 
description,  without  stimulants,  unless 
specially  indicated.  The  more  the  pa- 
tient continues  in  the  open  air — provided 
this  be  without  much  walking— the  better  ; 
and  the  daily  use  of  a  tepid  or  cold  sponge- 
bath,  and  friction  with  hair-gloves  after- 
wards, are  useful. 

As  the  health  will  almost  surely  have 
been  impaired  by  the  amount  of  discharge, 
loss  of  exercise,  etc.,  it  is  almost  essential 
that  some  preparations  of  steel  be  admin- 
istered towards  the  close  of  the  case. 
Such  can  be  combined  with  cubebs,  or 
given  separately.  The  writer  finds  a 
combination  of  strychnia  and  iron  to  be 
an  admirable  one.  It  creates  appetite, 
improves  the  digestion,  and  tends  to  keep 
the  bowels  regular,  rather  than  confined. 

Certain  obstacles  to  success  will  be  met 
with  in  different  cases.  These  may  be 
classed  under  two  heads  :  1st,  local  causes. 
Sometimes  the  use  of  injections  appears 
injurious.  The  patient  sutlers  from  pain 
along  the  urethra,  irritability  of  the  blad- 
der, and  sense  of  weight  in  the  perineum. 
Injections  must  then  be  discontinued ;  an 
alkaline  diuretic,  with  lryoscyamus,  and 
an  occasional  warm  bath  being  substi- 
tuted for  them.  After  waiting  for  a  short 
time,  other  attempts  may  be  made  with 
injections  of  a  weaker  kind  ;  and  here  the 
use  of  bismuth  is  indicated.  Sometimes 
the  use  of  injections  in  any  form  is  inju- 
rious. The  irritation  caused  by  frequently 
inserting  an  instrument  within  the 
meatus ;  the  contact  of  an  astringent 
with  the  mucous  membrane  ;  and  the  di- 
rection of  the  patient's  attention  to  his 
disease,  may  all  tend  to  protract  the  dis- 
order or  exaggerate  the  importance  of 
otherwise  trivial  symptoms.  The  pre- 
sence of  stricture,  or  obstruction  of  any 
kind,  may  have  to  be  determined  and 
overcome  by  appropriate  treatment. 
Sometimes  the  discharge  is  kept  up  by  a 
congested  state  of  the  prostatic  part  of 
the  urethra,  and  a  Menorrhagia  of  that 
and  neighboring  glands.  [If  the  prostatic 
urethra  be  clearly  the  portion  involved 
in  this  catarrhal  condition,  and  if  there  be 
no  anterior  coarctation,  the  use  of  sounds 
will  often  aggravate  the  trouble.  Per- 
sistent  instrumentation  under  these  cir- 


980 


GONORRHOEA. 


cumstances  has,  in  my  observation,  so  fre- 
quently resulted  in  a  chronic  prostato- 
cystitis,  that  sounds  should  not  be  em- 
ployed ;  the  most  efficient  treatment  con- 
sisting in  the  administration  of  alkalies 
and  sedative  diuretics  in  combination  with 
copaiba -cubebs  in  sandalwood  oil.  Of 
course,  if  the  prostatic  catarrh  is  kept  up 
by  a  stricture  in  the  membranous  or  pe- 
nile portion  of  the  urethra,  that  condition 
must  be  remedied.]  The  treatment  will 
best  consist  of  Canadian  turpentine  in 
ten-grain  doses  two  or  three  times  daily; 
the  passage  of  a  metallic  sound  greased 
with  a  little  oxide-of-zinc  ointment  (one 
dr.  to  one  oz.  of  lard) ;  and  the  use  of 
strychnia  and  iron.  In  some  cases,  where 
the  antiphlogistic  treatment  and  regimen 
have  been  carefully  attended  to,  the  in- 
flammatory symptoms  are  of  unusual  du- 
ration, and  appear  to  be  unaffected  by 
remedies.  This  is  particularly  observed 
in  clear-complexioned  persons,  or  those  of 
sanguine  or  lymphatic  temperaments.  In 
such  cases  we  must  adopt  an  expectant 
plan  of  treatment.  We  may  give  pil. 
saponis  c.  opio  night  and  morning  ;  iodide 
of  iron  with  sarsaparilla  ;  endeavor  to  es- 
tablish a  copious  diuresis  by  making  the 
patient  drink  a  tumbler  of  cold  water 
three  to  five  times  daily  ;  use  injections  of 
opium  or  belladonna  in  glycerine  ;  and  let 
the  patient  enjoy  as  much  sunshine  and 
fresh  air  as  practicable. 

The  obstacles  to  success  arising  from 
constitutional  causes,  are  debilitated  states 
of  system,  engendered  by  the  disease  it- 
self, too  much  meditation,  low  living,  and 
absence  of  air  and  exercise ;  as  well  as 
those  congenital  or  acquired  states  of  sys- 
tem which  place  the  patient  in  the  same 
category. 

Too  much  importance  cannot  well  be 
given  to  our  efforts  for  raising  the  stand- 
ard of  health  by  every  means  in  our  power. 
How  often  it  happens  that  a  patient's  re- 
covery is  protracted  from  over-medication 
in  every  way  !  Change  of  air  and  scene  ; 
sea-bathing  ;  a  tonic  regimen  (including  a 
glass  or  two  of  good  port,  Madeira,  or 
claret) ;  tonic  medicines,  particularly  prep- 
arations of  iron,  alike  establish  the  general 
health  and  cure  the  local  disease. 

Blisters  have  been  highly  recommended 
by  many,  particularly  by  Mr.  Milton  ;  but 
the  writer's  experience  has  not  led  him  to 
form  a  high  opinion  of  their  efficacy. 
One  caution  is  worthy  of  remark,  on 
account  of  the  frequency  with  which  the 
inquiry  is  made— smoking  is  injurious. 
The  writer  instituted  a  few  comparative 
observations  upon  this  subject,  and  he 
found,  and  the  patients  themselves  found, 
that  smoking  affected  the  disease  inju- 
riously. 

Fourth  stage.  Gleet. — "We  must  remem- 
ber that  this  condition  is  very  apt  to  be 


due  to  errors  of  constitution,  such  as  the 
strumous,  rheumatic,  or  gouty  diathesis, 
and  modify  our  treatment  accordingly. 
The  remarks  made  in  regard  to  the  consti- 
tutional remedies  in  the  third  stage  will 
apply  with  more  force  perhaps  to  this. 
The  further  use  of  anti-'olenorrhagics  is 
needless  and  hurtful ;  while  the  adminis- 
tration of  salts  of  iron  is  generally  indi- 
cated. A  combination  of  the  tinct.  ferri 
muriatis  with  tinct.  lyttos  is  very  good. 
A  return  to  accustomed  exercise  in  the 
open  air  is  to  be  made.  So  that  the  pa- 
tient avoids  fatigue  and  riding,  he  cannot 
be  too  much  out  of  doors.  Sea-bathing 
is  generally  beneficial.  We  must  en- 
deavor to  discover  what  requires  amend- 
ment or  improvement  in  the  system,  and 
act  accordingly.  Each  case  will  present 
a  physiognomy  of  its  own.  It  is  neces- 
sary to  bear  in  mind  the  tendency  which 
exists  to  a  return  of  inflammation,  or  an 
implication  of  other  organs,  as  the  blad- 
der, upon  the  recurrence  of  exciting 
causes. 

Among  the  local  agents  which  may  be 
employed  with  benefit,  two  are  of  espe- 
cial value — viz.,  the  occasional  introduc- 
tion of  a  bougie,  and  injections,  of  which 
the  sulphate,  acetate,  or  chloride  of  zinc 
are  the  best.  The  writer  thinks  also  that 
the  application  of  a  small  blister  to  the 
perineum  is  a  useful  measure,  particularly 
if  the  blistered  surface  be  kept  open  by 
the  use  of  an  irritating  ointment. 

|  The  author  does  not  give  sufficient 
prominence  to  the  fact  that  the  vast 
majority  of  gleety  discharges  depend  upon 
the  presence  of  stricture.  Time  spent  in 
general  treatment,  as  recommended, would 
often  be  wasted  unless  the  urethra  had 
been  carefully  examined,  and  every 
coarctation,  however  slight,  thoroughly 
dilated.  As  adjuvants,  tonics,  exercise, 
change  of  air,  etc.,  are  very  valuable.] 


GONORRHCEA  IN  THE  FEMALE. 

Gonorrhoea  is  a  much  less  common 
affection  in  women  than  in  men.  [Chiefly 
for  two  reasons  :  The  mucous  membrane 
of  the  vagina  is  not  so  sensitive  as  that 
lining  the  male  urethra,  and  in  addition 
one  of  the  chief  causes  of  gonorrhoea  in 
the  male,  the  irritation  of  uterine  and 
vaginal  discharges  of  simple  origin,  has 
no  analogue  among  the  causes  capable 
of  producing  gonorrhoea  in  the  female.] 
And  when  it  does  occur,  the  disease  is 
ordinarily  much  less  severe,  and  hence 
more  rarely  comes  under  treatment. 

A  consideration  of  the  very  different 
parts  and  structures  and  the  different 
physiological  functions  of  the  female 
generative  organs  compared  with  those  of 
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the  male,  will  at  once  suggest  differences 
in  the  course  and  symptoms  of  this  dis- 
ease in  the  female.  While  the  urethral 
mucous  membrane  is  the  ordinary  seat  of 
gonorrhoea  in  the  male  sex,  the  vagina 
and  vulva  are  commonly  aftected  in  the 
female.  In  the  male  again,  gonorrhoea  is 
the  result  generally  of  contagion  ;  in  the 
female,  vaginal  and  uterine  inflammation 
and  discharges  are  very  common  from 
other  causes,  and  it  is  impossible  to  say 
how  many  cases  in  them  are  the  result  of 
contagion,  or  to  diagnose  between  a  dis- 
charge the  product  of  gonorrhoeal  inflam- 
mation, or  one  from  other  causes. 

[It  is  undoubtedly  true  that  taking  a 
definite  number  of  cases  of  so-called 
gonorrhoea  in  both  sexes,  more  of  them 
are  due  to  infection  in  the  women  than  in 
the  men.  The  occurrence  of  an  acute 
vulvitis  or  vaginitis  in  a  female  renders  it 
highly  probable  that  she  has  had  connec- 
tion with  a  man  affected  with  gonorrhoea. 
The  same  rule  does  not  apply  to  the 
male.] 

Dr.  West  saj^s,  "The  microscope  fails 
to  furnish  us  with  a  means  of  distinguish- 
ing between  gonorrhoeal  and  simple  vagi- 
nitis, and  no  symptom  or  combination  of 
symptoms  is  absolutely  conclusive  on  this 
point."  It  is  imperative  upon  us  tore- 
member  that  vaginitis  with  purulent  dis- 
charges is  common  enough  in  children 
and  young  females,  from  various  constitu- 
tional and  local  causes,  because  such 
symptoms  often  give  rise  to  perfectly 
unfounded  charges. 

Gonorrhoea  in  the  female  comprehends 
varieties,  as  it  is  seated  in  the  vagina, 
vulva,  urethra,  or  uterus. 

In  the  vagina  it  commences  as  an  in- 
flammation of  the  mucous  membrane, 
with  heat,  redness,  swelling,  and  tender- 
ness ;  and  is  attended  with  a  secretion  at 
first  of  muco-pus,  afterwards  of  true  pus. 
Any  part  of  the  canal  may  be  affected, 
particularly  the  anterior  wall  beneath  the 
pubal  arch  ;  or  the  whole  lining  mem- 
brane may  be  involved. 

In  the  vulva  the  earliest  symptoms  are, 
sensation  of  heat  and  pruritus  ;  to  this  a 
dry  and  swollen  state  of  the  mucous 
membrane  of  the  vulva  and  nymphse  suc- 
ceeds. This  stage  is  very  short,  and  a 
copious  purulent  offensive  secretion  ap- 
pears. The  tumefied  state  of  the  parts 
renders  their  separation  very  painful. 
The  various  muciparous  and  sebaceous 
follicles  of  the  vulva  become  involved  and 
pour  out  a  copious  secretion. 

[The  sebaceous  follicles  are  frequently 
seen  enlarged  and  projecting  from  the 
mucous  surface  in  little  irregular  promi- 
nences. On  passing  the  finger  over  the 
labia  they  can  often  be  plainly  felt  when 
they  are  hardly  visible.  If  their  enlarge- 
ment is  marked  they  constitute  the  promi- 


nent element  of  some  cases  of  gonorrhoea] 

vulvitis.     (Fig.  519. j] 

The  vulvo-vaginal  glands,  known  as 
Duverney's  or  ('owner's  glands,  situated 
upon  either  side  of  the  entrance  to  the 

[Fig.  519. 


Sebaceous  vulvitis  (Burnstead).] 

vagina,  become  engaged,  and  besides  the 
copious  secretion  these  may  yield,  they 
may  become  the  seat  of  abscess. 

[Inflammation  of  these  glands  followed 
by  abscess  causes  the  affected  labium  to 
assume  a  pear-shaped  appearance,  and  to 
project  considerably  beyond  its  fellow. 
Pudendal  hernia?  and  cystic  tumors  may 
be  distinguished  in  the  one  case  by  the 
impulse  on  coughing,  in  the  other  by  the 
slow  growth  of  the  swelling,  in  both  by  the 
absence  of  inflammatory  signs.  The  ab- 
scess should  be  freely  opened  on  the  proxi- 
mal surface  near  the  glandular  orifice,  at 
which  point  spontaneous  evacuation, 
when  it  occurs,  usually  takes  place.] 

Mr.  Salmon  has  called  attention  to 
cases  in  which  these  glands  are  alone 
affected.  The  swollen  nymphse  often  pro- 
trude beyond  the  labia.     [Fig.  520.] 

The  uterine  form  is  commonly  the  re- 
sult of  the  spreading  of  the  inflammation 
from  the  vagina.  The  canal  of  the  cer- 
vix is  the  part  usually  engaged.  The  os 
uteri  is  red  and  patulous,  hot  and  tender. 
By  pressure  a  very  tenacious  muco-puru- 
lent  discharge  exudes.  Erosions  and 
patches  of  excoriation  are  commonly  pre- 
sent about  the  os  and  outer  aspect  of  the 
cervix. 

Gonorrhoea  of  the  urethra  very  rarely 
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exists  alone,  but  is  found  in  common  with 
one  or  other  of  the  foregoing  affections. 
The  meatus  is  congested,  and  the  canal 
swollen  and  tender  ;  some  discharge  may 

[Fig.  520. 


Inflammation  of  the  vulvo-vagiual  gland  (Bumstead).] 

be  made  to  exude  by  pressure  applied  to 
the  under  surface  of  the  urethra  against 
the  os  pubis,  provided  the  patient  has  not 
passed  urine  shortly  beforehand.  Scald- 
ing is  commonly  present.  The  symptoms 
are  less  acute  than  in  the  male,  owing  to 
the  shortness  and  want  of  complexity  of 
the  female  urethra  ;  the  disease  also  is 
less  protracted,  and  does  not  ordinarily 
pass  into  gleet. 

[Women  will  often  complain  of  scalding 
during  micturition,  when  the  urethra  is 
entirely  unaffected,  and  such  cases  must 
not  be  mistaken  for,  or  treated  as  urethri- 
tis. The  pain  is  due  to  contact  of  the 
urine  with  the  inflamed  mucous  mem- 
brane of  the  vulva  and  lower  portion  of 
the  vagina.  Involvement  of  the  urethra 
indicates  a  more  than  ordinary  degree  of 
contagiousness  of  the  discharge,  as  the 
muco-purulent  secretion  of  leucorrhuea 
rarely  sets  up  a  urethritis.  It  constitutes 
presumptive  but  not  conclusive  proof  that 
the  disease  has  resulted  from  contact  with 
a  purulent  discharge  from  the  male  ure- 
thra.] 

Complications. — Inflammation  of  the  in- 
guinal glands  from  gonorrhoea  in  the 
female  is  rare,  and  almost  limited  to  cases 
in  which  the  urethra  is  affected. 

Vegetations  and  mucous  patches  are 
not  at  all  uncommon. 

Sometimes  it  has  happened  that  a  vagi- 
nitis has  induced  inflammation    in  the 


Fallopian  tubes  as  well  as  in  the  cavity  of 
the  uterus.  "West  mentions  two  succes- 
sive attacks  of  vaginitis  at  an  interval  of 
eighteen  months  in  the  same  patient, 
which  were  followed  by  such  severe  peri- 
tonitis as  to  call  on  each  occasion  for  the 
abstraction  of  blood. 

Ovarian  inflammation,  corresponding 
to  the  epididymitis  of  the  male,  occasion- 
ally occurs.  It  has  been  described  by 
II unter,  Dr.  Tilt,  and  others.  It  is  marke'd 
by  pain,  swelling,  heat  and  tenderness  on 
pressure  in  one  or  other  of  the  iliac  fossae. 
There  is  generally  pyrexia ;  sometimes 
much  nausea ;  and  movements  of  the  ab- 
dominal muscles  are  painful.  The  treat- 
ment of  this  complication  will  consist  in 
rest  in  the  horizontal  posture  ;  the  appli- 
cation of  leeches  to  the  tender  part,  fol- 
lowed by  fomentations,  and  the  exhibition 
of  saline  medicines  with  opiates  to  relieve 
the  pain. 

Gonorrhoea!  rheumatism  is  rarely,  if 
ever,  met  with  in  females  ;  and  gonor- 
rheal ophthalmia  appears  to  be  uncom- 
mon also. 

The  treatment  will  vary  to  a  certain  ex- 
tent, according  to  the  age  and  character 
of  the  patient,  the  sthenic  or  other  type 
of  the  symptoms,  and  the  stage. 

In  the  acute  stage  perfect  rest,  salines, 
low  diet,  emollient  sedative  solutions,  and 
strict  attention  to  eleanliness,  are  re- 
quired. Leeches  are  not  advisable,  as 
the  bites  are  apt  to  be  inoculated  Ity  con- 
tact with  the  discharges  —  inflammation 
and  troublesome  sores  sometimes  ensuing. 
As  the  disease  begins  to  subside,  astrin- 
gent injections  may  be  used  ;  a  weak  so- 
lution of  acetate  of  lead,  or  the  liquor 
aluminis  compositus  largely  diluted  with 
water.  Sometimes  a  weak  solution  of 
nitrate  of  silver  is  very  beneficial.  These 
injections  should  be  used  four  or  five 
times  daily,  in  large  quantities,  and  pro- 
perly applied  by  means  of  one  of  Ken- 
nedy's elastic  bottles.  Pieces  of  lint 
steeped  in  the  lotion  may  also  be  inserted 
so  as  to  prevent  contact  and  friction  of  the 
opposed  surfaces.  The  exhibition  of  spe- 
cifics (copaiba  and  cubebs)  in  the  gonor- 
rhoea of  women  is  perfectly  futile,  unless 
the  urethra  be  affected,  and  even  then 
they  seem  to  be  productive  of  little,  if 
any,  benefit. 

As  soon  as  the  inflammatory  symptoms 
have  subsided,  the  same  injections  may 
be  used  as  have  been  recommended  in 
cases  of  gonorrhoea  occurring  in  men, 
and  they  may  often  be  used  four  or  five 
times  the  strength. 

[When  the  vulva  is  involved,  sedative 
lotions  applied  on  lint,  great  attention  to 
cleanliness,  and  the  absolute  interdiction 
of  exercise  are  the  main  points  in  treat- 
ment. The  insertion  of  syringes  is  ob- 
jectionable in  the  acute  stages,  but  may 
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be  rendered  necessary  by  a  vaginitis  ac- 
companied with  a  profuse  discharge.  In 
such  a  case,  or  alter  the  vulvitis  has 
measurably  subsided,  the  patient  should 
be  instructed  to  take  her  injections  of 
lead,  zinc,  alum,  tannin,  etc.,  in  the  re- 
cumbent position,  with  the  heels  drawn 
up  to  the  buttocks.  A  tiexible  rubber 
syringe,  with  a  bulb  and  metallic  valves, 
should  be  used,  so  that  only  one  introduc- 
tion of  the  tube  is  necessary.  The  vagina 
should  first  be  washed  out  with  tepid 
water.  The  injections  should,  for  conve- 
nience and  economy,  be  prescribed  in  the 
form  of  powders,  the  solutions  of  which 


should  vary  in  strength  from  one  to  two 
drachms  to  the  pint  of  water.  They 
should  not  give  rise  to  pain.  After  all 
the  acute  symptoms  have  subsided,  by 
far  the  best  way  of  speedily  causing  the 
cessation  of  the  discharge  is  to  pack  or 
tampon  the  vagina  thoroughly  with  strips 
of  lint,  into  the  meshes  of  which  pow- 
dered tannin  has  been  rubbed.  These 
tampons  should  be  removed  once  in  twenty- 
four  hours,  or  oftener  if  they  become  of- 
fensive. When  it  is  impossible  to  visit 
the  case  so  frequently,  astringent  sup- 
positories form  an  excellent  substitute  for 
this  treatment.'] 
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Revised  by  Alex.  J.  C.  Skene,  M.D. 


If,  perhaps,  we  except  diseases  of  the 
eye,  no  department  of  surgery  has  made 
greater  advances  within  the  last  fifteen 
years  than  that  which  concerns  the  sur- 
gical diseases  of  women.  In  the  success- 
ful treatment  of  vesico-vaginal  fistula, 
and  the  radical  cure  of  ovarian  dropsy, 
we  enumerate  some  of  the  most  creditable 
achievements  of  modern  surgery. 

The  space  allowed  by  the  present  work 
will  not  permit  of  anything  approaching 
to  a  full  dissertation  on  the  various  affec- 
tions peculiar  to  women,  which  require 
surgical  treatment.  I  shall,  therefore, 
endeavor  to  keep  closely  to  the  more  im- 
portant parts  of  my  subject,  having  re- 
gard especially  to  those  diseases  which 
permit  of  relief  by  operation.  The  fol- 
lowing will  be  the  arrangement  of  sub- 
jects treated  of: — ■ 

I.  Urethral  hemorrhoids. 

[Prolapsus  of  the  urethral  mu- 
cous membrane.] 
[II.  Surgical  treatment  of  stone  in  the 

bladder.] 
III-.  Malformations   of  the  vagina   or 

uterus. 
IV.  Uterine  polypus. 

[Uterine  fungosities.] 
V.  Uterine   fibroid  tumors   (in   refer- 
ence to  surgical  treatment). 
YI.  Malignant  disease   of   the   cervix 
uteri. 
VII.  Malignant  disease  of  the  external 
genitals. 


VIII.  Non-malignant  disease  of  the  ex- 
ternal genitals. 
[Pudendal  hematocele.] 
IX.  Surgical  measures  in  cases  of  extra- 
uterine pregnancy. 
X.  Ruptured  perineum,  and  its  conse- 
quences. 
XI.   [Lacerations  of  the  cervix  uteri. 
Pelvic  hematocele. 
Pelvic  abscess.] 

[In  ordering  vaginal  injections,  it  is  best 
for  economy  and  convenience  to  order  the 
substance  to  be  used  in  powder,  directing  the 
patient  to  dissolve  from  half  a  drachm  to  a 
drachm  in  a  pint  of  water  just  before  iising 
it.  As  it  is  not  necessary  to  be  very  accurate 
in  the  matter  of  proportion,  the  following  ap- 
proximative ratio  between  weight  and  bulk 
will  serve  as  a  guide:  A  teaspoonful  of  tan- 
nin weighs  ^j ;  of  acetate  of  zinc,  3igs  !  °f 
alum,  3ij  ;  of  sulphate  of  zinc,  3ij ;  of  ace- 
tate of  lead,  3i'j- 

Excellent  formulae  for  suppositories  are  as 
follows  : — 

R.  Pulv.  opii,  grs.  vj. 

Acid,  tannic.  5j- 

01.  theobrom?e,  q.  s. 

M.  et  ft.  suppositoria,  No.  xii. 
Sig. — Use  one  every  four  hours. 

R.  Morphiae  sulphat.  gr.  iv. 
Liq.  ferri  subsulphat.  f^ij. 
Cerat.  plumbi  subacet.  3U* 
01.  theobromse,  q.  s. 
M.  et  ft.  supposit.  No.  xii. I 
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XII.  Organic  diseases  of  the  ovary,  and 
their  surgical  treatment. 

XIII.  Vaginal  fistula. 

XIV.  The  Caesarian  section. 

[Coccyodynia.] 


I.    Vascular  Tumors  or  the 
Urethra. 

Urethral  hemorrhoids,  or  vascular  tu- 
mors of  the  meatus  urinarius,  are  not  un- 
common in  women  of  any  age,  though 
more  frequent  in  young  adults.  They  are 
sometimes  single,  but  often  multiple. 
They  may  be  pedunculated  or  on  broad 
base's.  Their  most  frequent  site  is  on  the 
floor  of  the  meatus,  but  they  may  occur 
at  any  part.  They  rarely  extend  far  in- 
wards, but  sometimes  sufficiently  so  to 
make  their  complete  exposure  difficult. 
Those  with  broad  bases  resemble  very 
closely  in  all  particulars  the  more  vascular 
kind  of  piles ;  but  those  which  have  be- 
come pedunculated  are  of  more  fragile 
texture,  and  look  more  like  small  nrevi. 
They  are,  however,  never  congenital,  and 
in  their  mode  of  origin  and  real  nature 
are  probably  analogous  to  anal  piles. 
Their  symptoms,  also,  making  allowance 
for  difference  in  site,  are  very  similar  to 
those  of  piles.  Proneness  to  bleed,  great 
sensitiveness,  liability  to  become  extruded 
and  inflamed,  pain  during  the  escape  of 
the  visceral  contents,  are  some  symptoms 
which  both  diseases  have  in  common. 

The  amount  of  suffering  caused  by 
these  little  growths  is  often  exceedingly 
great.  In  some  cases  the  pain  is  almost 
constant ;  in  others  it  is  only  excited  by 
irritation,  as  for  instance  the  passage  of 
urine  over  the  growth.  The  quantity  of 
blood  lost  may  vary  greatly,  and  in  some 
cases,  which  are  attended  by  great  irri- 
tation, it  may  be  very  trivial.  If  a  woman 
complains  of  pain  in  passing  urine,  with 
occasional  bleeding,  an  examination 
should  always  be  made,  and  in  most  such 
cases  a  urethral  hemorrhoid  will  be  found. 

Very  often  the  irritation  produced  by 
these  little  growths  suffices  to  cause  se- 
rious constitutional  disturbance.  In  one 
instance  I  have  known  urethral  or  uri- 
nary paraplegia  to  result ;  but  this  event 
is  probably  extremely  rare. 

Those  who  have  had  much  experience 
in  the  treatment  of  these  cases  will  ac- 
knowledge that  their  complete  cure  is  of- 
ten not  easy.  Although  the  little  tumors 
seem  to  be  vexy  superficial,  they  are  not 
really  so  ;  and  unless  the  submucous  base 
is  destroyed,  they  quickly  and  pertina- 
ciously grow  again.  The  ligature,  exci- 
sion, and  the  cautery,  either  singly  or 
combined,  are  our  chief  means  of  combat- 
ing them.  Whatever  method  is  adopted 
should  be  boldly  used.     The  application 


of  any  so-called  mild  caustic,  as  the  nit- 
rate of  silver  or  sulphate  of  copper,  can 
be  productive  only  of  mischievous  irrita- 
tion. The  best  caustics  are  the  actual 
cautery  or  the  acid  nitrate  of  mercury  ; 
and  of  these  the  first  is  the  most  manage- 
able, especially  if  a  galvanic  apparatus 
be  employed.  On  the  whole,  perhaps  the 
ligature  is  the  most  trustworthy  plan.  It 
must  be  applied  by  means  of  a  fine  ten- 
aculum, by  which  the  base  of  the  tumor 
from  behind  forwards  has  been  deeply 
transfixed,  and  over  which  the  silk  is  ap- 
plied. If  only  the  crest  of  the  growth  Le 
tied,  the  plan  is  worse  than  useless.  By 
whatever  plan  we  propose  to  operate,  it  is 
desirable  that  the  patient  should  be  under 
chloroform  [or  ether],  and  in  the  lithotomy 
position,  and  that  the  meatus  should  be 
well  opened  by  means  of  bent  probes. 


[Prolapsus  of  the  Urethral  Mu- 
cous Membrane. 

This  is  generally  a  secondary  affection. 
The  membrane  must  be  increased  in  ex- 
tent, either  from  relaxation  of  its  fibres  or 
hyperplasia,  and  its  basic  attachments 
must  be  relaxed  before  it  can  become 
pi'olapsed. 

The  size  and  extent  of  the  protrusion 
vary  considerably.  If  the  meatus  is  of 
full  size,  the  prolapsed  portion  will  usually 
preserve  its  natural  color  for  a  time,  but 
after  a  little,  it  will  become  red  and  cede- 
matous.  "When  the  meatus  is  small,  these 
changes  occur  sooner  and  in  a  more 
marked  degree,  because  the  prolapsed 
portion  is  partially  strangulated. 

The  symptoms  of  this  affection  closely 
resemble  those  of  irritable  growths  at  the 
meatus  urinarius,  but  it  is  easily  dis- 
tinguished from  such  growths  by  the  fact 
that  they  are  limited  to  one  side,  while  the 
prolapsed  membrane  extends  all  around 
the  canal. 

Treatment. — There  are  several  opera- 
tions advised  for  the  relief  of  this  affection. 
Either  of  the  following  will  answer  : — 

1st.  Draw  down  the  prolapsed  tissue, 
pass  a  double  silk  ligature  through  its  base 
and  tie  the  two  halves. 

2d.  Pass  a  sound  of  wood  or  hard  rub- 
ber into  the  urethra,  and  then  encircle 
the  prolapsed  tissue  with  the  galvano- 
eaustic  wire  ;  remove  the  mass  slowly, 
keeping  the  wire  at  a  dull  red  heat. 


II.  Surgical  Treatment  of  Stone  in 
the  Bladder. 

The  surgical  treatment  of  this  affection, 
as  it  exists  in  women,  is  all  that  need  be 
considered  here. 

There  are  two  methods  of  operating : 
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rapid  lithotrity— too  well  known  in  this 
country  as  Bigelow's  method  to  require 
description  here — and  vaginal  cystotomy. 
In  making  a  choice  hetween  the  two 
operations,  the  surgeon  should  be  guided 
by  the  extent  of  cystitis  present.  When 
there  is  but  little  irritation  or  inflamma- 
tion of  the  bladder,  Bigelow's  operation 
is  to  be  preferred ;  on  the  other  hand, 
where  there  is  cystitis  with  marked  des- 
truction of  the  mucous  membrane,  cysto- 
tomy has  manifest  advantages.  In  such 
cases  the  object  of  the  operation  is  two- 
fold, the  removal  of  the  stone  and  the 
cure  of  the  cystitis,  by  maintaining  drain- 
age through  the  opening,  which  should  be 
preserved  until  the  inflammation  subsides. 
When  the  operation  is  performed  for  the 
removal  of  stone,  the  wound  in  the  vesico- 
vaginal septum  is  closed  with  silver  sutures. 

Whatever  the  object  may  oe,  the  opera- 
tion is  the  same,  except  in  the  time  of 
closing  the  wound  ;  hence  one  description 
will  suffice. 

Dr.  T.  A.  Emmet  operates  as  fol- 
lows : — ' 

"The  operation  is  to  be  performed  under 
the  influence  of  an  anaesthetic  when  possible, 
with  the  patient  on  the  left  side,  and  the 
anterior  wall  of  the  vagina  fully  exposed 
by  means  of  a  large-sized  Sims's  speculum. 
A  sound  somewhat  abruptly  curved  an  inch 
and  a  hall  from  its  extremity,  must  be 
introduced  into  the  bladder  and  held  by  an 
assistant.  While  the  point  of  this  instru- 
ment is  firmly  pressed  in  the  median  line 
against  the  base  of  the  bladder  a  little  be- 
hind the  neck,  the  projecting  tissue  on  the 
vaginal  surface  must  be  seized  with  a  tenacu- 
lum, and  divided  by  a  pair  of  scissors  directly 
on  the  point  of  the  sound  until  it  can  be 
passed  through  into  the  vagina.  With  the 
sound  remaining  in  the  opening  as  a  guide, 
one  blade  of  a  pair  of  scissors  should  be 
passed  into  the  bladder,  and  the  vesicovagi- 
nal septum  be  divided  backward  in  the  median 
line.  By  this  mode,  especially  where  the 
vagina  is  of  natural  size,  the  operation  is  ex- 
tremely simple,  and  is  completed  in  a  few 
moments.  The  object  in  cutting  on  the  point 
of  the  sound  is  to  be  sure  that  the  bladder 
and  vaginal  surface  are  divided  in  correspond- 
ing incisions,  for  there  is  so  much  mobility  of 
one  surface  over  the  other,  that  it  is  exceed- 
ingly difficult  to  enter  the  bladder  unless  the 
parts  are  transfixed. 

"  Various  means  have  been  resorted  to  for 
keeping  the  artificial  opening  patulous.  I 
have  used  in  some  cases,  with  advantage,  a 
stud  or  eyelet  made  from  glass  tubing  half  an 
inch  in  diameter,  and  not  unlike  a  spool  in 
shape,  which  is  buttoned  into  the  slit.  The 
portion  of  the  flange  to  remain  within  the 
bladder  requires  to  be  but  little  more  than  a 
slight  flare  with  the  edge  turned  over  to  keep 

[l  Principles  and  Practice  of  Gynecology, 
pp.  731-3.] 
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the  instrument  in  pine,',  while  the  , 
rim  may  be  larger,  to  prevent  its  slipping 
into  the  bladder.  Jt  will  remain  loose,  and 
with  sufficient  play  to  prevent  the  parts  from 
healing  up  too  tightly  around  it.  For  its  re- 
moval only  a  pair  of  forceps  is  necessary,  by 
which  one  side  may  be  turned  up  for  the 
other  to  escape.  If  used,  it  should  be  made 
light,  and  only  from  the  finest  quality  of  Bo- 
hemian glass.  It  is  really  a  most  useful  in- 
strument, but  I  have  been  obliged  to  abandon 
it  on  account  of  the  difficulty  of  having  I  hem 
made  from  a  proper  quality  of  glass.  If  the 
least  amount  of  lead  or  other  impurity  exists 
in  the  glass,  it  will,  in  a  few  hours  become 
encrusted  with  a  sabulous  deposit  from  the 
urine,  and  will  increase  greatly  the  irritation. 
As  a  rule,  therefore,  I  think  it  advisable  at 
first  to  rely  upon  the  careful  introduction  of 
the  finger  night  and  morning,  but  after  a  few 
days,  when  the  irritation  of  the  parts  has 
somewhat  subsided,  the  urine  is  in  better 
condition,  and  the  incision  beginning  to  close, 
the  glass  stud  may  be  used  with  greater  ad- 
vantage." 

Prof.  Pallen1  recommends  operating 
with  the  Pacmelin  thermo-cautere,  as 
follows : — 

"  The  main  difficulty  hitherto  has  been  to 
keep  the  incision  open  after  the  use  of  the 
scissors  or  knife.  Artificial  means  must  be 
resorted  to,  such  as  an  India-rubber  tube 
passed  from  the  urethra  through  the  opening, 
which  is  annoying  and  painful,  or  a  glass 
button  introduced,  which  is  difficult  to  retain, 
and  when  retained,  is  apt  to  beget  vesical 
tenesmus.  I  believe  the  use  of  the  actual 
cautery  at  a  red  heat  will  be  found  to  answer 
all  purposes.  If  the  platinum  tip  of  the 
cautery  be  heated  to  a  white  heat,  it  cuts 
through  as  rapidly  as  the  knife,  and  therefore 
hemorrhage  is  to  be  expected.  Besides,  the  thin 
slough  produced  by  white  heat  might  peel  off 
and  union  ensue.  To  avoid  both  bleeding 
and  contraction,  the  tip  should  be  raised  to  a 
red  heat  only,  and  passed  slowly  along  the 
side  of  the  proposed  opening,  dividing  first 
the  mucous  membrane  of  the  vagina,  and  then 
held  still  for  a  moment  or  so  to  allow  the 
adjacent  vessels  to  contract  and  become  oc- 
cluded. The  submucous  connective  tissue  is 
then  burned,  and  afterwards  the  bladder  wall 
itself.  Extreme  delicacy  of  manipulation  is 
required  upon  the  part  of  the  surgeon,  lest 
he  burn  directly  intothe  cavity  of  the  bladder, 
which  should  be  avoided  in  order  to  prevent 
hemorrhage,  contraction  and  subsequent 
union."] 

III.  Malformations  of  the  Vagina 
or  Uterus. 

Cases  of  closure  of  the  outlet  of  the 
vagina  by  adhesion  of  the  labia  in  the 

['  Kolpo-cystotomy,  or  Artificial  Vesicova- 
ginal Fistula,  Am.  Journ.  Obstetrics,  vol.  ix., 
April,  1878.] 


986 


SURGICAL    DISEASES    OF    WOMEN 


middle  line  are  not  unfrequently  brought 
under  the  notice  of  the  surgeon.  In  these 
the  anterior  part  is  almost  always  open, 
so  that  there  is  room  for  the  escape  of  the 
urine.  The  defect  is  usually  discovered 
by  the  mother  or  nurse  early,  and  the 
patient  comes  under  care  either  in  infancy 
or  early  childhood.  At  this  age  the  ad- 
hesions are  rarely  strong,  and  may  com- 
monly be  broken  down  by  a  director.  The 
insertion  of  a  strip  of  oiled  lint  prevents 
reuniting  of  the  edges,  and  the  cure  is 
complete. 

Ruysch  and  Delpech  have  each  recorded  a 
case  in  which  adhesion  of  the  labia  was  the 
cause  of  retained  menses.  In  Ruysch's  case, 
if  not  in  both,  there  is,  however,  reason  to 
doubt  whether  the  occluding  membrane  was 
not  an  unusually  thin  and  distended  hymen. 
I  have  seen  the  hymen  in  cases  of  great  dis- 
tension pushed  down  external  to  the  vulva. 

In  those  cases,  however,  in  which  the 
vagina  is  closed  higher  up  than  the  ex- 
ternal outlet,  the  defect  is  but  seldom  dis- 
covered until  menstruation  is  established. 
Very  frequently  the  case  is  allowed  to 
pass  on  until  a  large  accumulation  of  re- 
tained menstrual  fluid  has  taken  place. 
Amongst  the  causes  which  may  give  rise 
to  the  closure  of  the  vagina  we  may  class 
congenital  malformations,  imperforate 
hymen,  and  adhesion  of  the  walls  of  the 
tube  consequent  on  ulceration  in  early  life. 
The  first  and  the  last  are  much  less  fre- 
quent than  the  second.  It  is  scarcely 
necessary  to  point  out  that  if  by  chance 
the  fact  of  the  existence  of  vaginal  occlu- 
sion should  come  to  the  surgeon's  knowl- 
edge prior  to  the  establishment  of  men- 
struation, an  early  operation  is  very 
desirable.  "We  shall  have  to  show  very 
shortly  that  even  the  simplest  operations, 
when  performed  after  menstrual  accumu- 
lations have  taken  place,  are  attended 
with  peculiar  danger. 

In  any  case  of  vaginal  obstruction  it  is 
desirable,  first,  to  ascertain  the  character, 
thickness,  etc.,  of  the  occluding  medium  ; 
and  secondly,  to  determine,  if  possible, 
whether  the  uterus  be  present.  In  a  large 
majority  of  cases  the  existence  of  an  ab- 
dominal tumor,  believed  to  be  an  intra- 
uterine collection  of  menstrual  fluid,  at 
once  sets  the  latter  question  at  rest. 

The  determination  of  the  -presence  or 
absence  of  the  uterus  is  in  certain  cases 
exceedingly  difficult.  If,  however,  the 
patient  have  attained  adult  age,  and 
there  have  been  no  menstrual  effort,  and 
if  on  careful  examination  by  the  vagina 
and  rectum  the  organ  cannot  be  felt,  a 
strong  suspicion  must  be  entertained  that 
it  does  not  exist.  This  suspicion  will  be 
strengthened  if  the  vagina  below  the  oc- 
clusion be  much  contracted,  and  if  the 
walls  of  the  bladder  and   rectum  above 


it  can  be  ascertained  to  be  in  near  contact. 
The  development  or  otherwise  of  sexual 
characteristics  is  of  little  value  as  a  symp- 
tom, since  it  depends  more  upon  the  state 
of  the  ovaries  than  upon  that  of  the 
uterus.  Should  there  appear  good  reason 
to  fear  that  the  uterus  is  absent,  and  that 
the  case  is  one  of  non-development  of  that 
organ  and  of  the  upper  part  of  the  vagina, 
no  operation  should  be  attempted,  since 
any  incisions  of  sufficient  extent  to  clear 
up  the  doubt  would  be  attended  with 
much  danger. 

When  there  is  evidence  of  the  retention 
of  menstrual  fluid,  and  therefore  of  the 
presence  of  an  uterus,  and  probably  of  a 
vaginal  cavity  above  the  occlusion,  the 
case  will  come  fairly  under  surgical  treat- 
ment. In  the  first  place,  the  character  of 
the  obstructing  medium  must  be  deter- 
mined. If  the  obstruction  be  found  within 
an  inch  or  two  inches  of  the  vulva,  and  if 
it  be  constituted  by  a  membrane,  more  or 
less  thick  and  unyielding,  stretched  across 
an  otherwise  well-formed  vagina,  the  case 
is  probably  one  of  imperforate  hymen.  In 
some  of  these,  during  coughing,  the  pro- 
pulsion of  the  fluid  downwards  may  easily 
be  felt,  or  the  distended  membrane  may 
even  be  forced  as  low  as  the  vulva  itself. 
In  these  cases  the  operation  is  in  itself 
easy  and  simple,  though,  as  we  shall  see 
shortly,  by  no  means  devoid  of  risk. 

The  method  of  operating  in  a  case  of 
imperforate  hymen  has  usually  been  to 
make  an  incision  of  a  crucial  form  in  the 
centre  of  the  membrane.  The  patient 
having  been  placed  in  the  lithotomy  posi- 
tion, is  desired  to  force  downwards,  so  as 
to  distend  the  occluding  structures,  and  a 
bistoury  is  then  plunged  into  the  centre. 
The  opening  thus  made  is  subsequently 
widened,  the  finger  being  introduced  and 
used  as  a  director.  If  there  be  considera- 
ble redundancy  of  thin  membrane,  it  may 
be  feasible  to  dissect  part  of  it  away  ;  but 
if  otherwise,  the  free  crucial  incision  will 
be  amply  sufficient,  and  will  not  be  at- 
tended by  any  subsequent  inconvenience, 
due  care  being  taken  to  prevent  contrac- 
tion during  the  first  week  or  two.  Mr. 
Baker  Brown  has  advised  strongly  that 
the  hymen  should  in  all  cases  be  dissected 
away  ;  but  it  is  impossible  to  believe  with 
him  that,  when  this  is  not  done,  "  vagi- 
nitis is  very  apt  to  be  set  up  by  the  fric- 
tion of  the  surfaces  upon  each  other,"  and 
that  "this  inflammation  may  extend  to 
the  uterus,  Fallopian  tubes,  and  perito- 
neum." Most  surgeons  will  probably 
incline  to  the  opinion  that  a  free  crucial 
opening  is  likely  to  incur  less  risk  of  in- 
flammation than  an  operation  in  which 
"the  hymen  is  removed  entire  by  a  cir- 
cular incisiou  ;"  nor  is  it  needful  to  point 
out  which  of  the  two  methods  most  closely 
imitates  nature's  procedure. 
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That  a  free  crucial  incision  is  amply 
sufficient  as  regards  providing  free  space 
for  all  functions  of  the  tube,  there  can  be 
no  practical  doubt.  Indeed,  since  no  mu- 
cous membrane  is  removed,  it  is  probably 
less  likely  to  be  followed  by  any  thing  like 
cicatricial  stricture  than  would  the  plan 
proposed  by  Mr.  Brown.  In  one  case  in 
which  I  adopted  the  crucial  incision,  and 
in  which  the  diaphragm  was  very  thick,  the 
patient  subsequently  married,  and  has 
since  borne  several  children.  At  the  pre- 
sent-time there  is  not  the  slightest  percep- 
tible narrowing  of  the  vagina  at  the  part. 

Although,  however,  the  operation  in 
cases  of  retained  menses  from  imperforate 
hymen  is  easy  enough,  yet  clinical  expe- 
rience has  shown  that  it  is  attended  by 
much  danger  to  life.  In  a  very  consider- 
able proportion  of  such  cases,  within  a 
few  days  of  the  operation,  peritonitis 
comes  on,  and  death  ensues.  Whence 
this  risk  ?  That  it  is  not  connected  with 
the  extent  of  the  incisions  or  the  nature 
of  the  parts  incised,  is  quite  evident ;  for 
it  has  occurred  in  some  in  which  nothing 
was  done  beyond  a  mere  puncture  in  a 
thin  membrane.  Nor  can  it  be  attributed, 
as  Dr.  Blundell  suggested,  to  a  disease 
derived  by  a  contagion  analogous  to  puer- 
peral peritonitis,  since  it  has  happened  in 
private  practice  and  in  districts  in  which 
no  puerperal  disease  was  prevalent. 

Let  me  cite  the  following  example,  which 
came  under  my  own  notice.  A  very  healthy 
girl,  aged  sixteen,  residing  at  a  village  near 
York,  came  under  treatment  in  May,  1851, 
on  account  of  retained  menses.  On  exami- 
nation a  round  elastic  tense  body,  the  size  of 
an  orange,  was  found  protruding  between  the 
labia.  A  common  lancet  was  plunged  into 
the  centre  of  this  swelling,  and  a  stream  of 
dark  treacledike  fluid  without  smell  followed. 
About  two  quarts  were  discharged.  On  tbe 
second  day  after  the  incision  slight  chilliness 
occurred  ;  on  the  third  she  was  feverish,  and 
the  vaginal  fluid  had  an  offensive  smell.  On 
the  fifth  day  the  existence  of  peritonitis  was 
very  evident ;  and  she  had  a  rapid  pulse  and 
foul  tongue.  From  this  date  she  passed  into 
a  condition  of  low  irritative  fever,  attended 
with  much  sickness,  etc.  ;  and  death  took 
place  on  the  twenty-fourth  day.  No  post- 
mortem examination  was  obtained.  It  was 
impossible  that  less  could  have  been  done,  or 
under  more  favorable  circumstances,  than  in 
this  case.  Yet  it  is  a  good  example  of  what 
often  follows  the  puncture  of  an  imperfect 
hymen.  In  some,  death  takes  place  even 
within  a  few  days  of  the  operation  (if  such  it 
can  be  called)  ;  whilst  in  a  few  the  patients, 
after  severe  peritonitis,  ultimately  recover. 
If  ill  symptoms  have,  however,  once  set  in, 
the  chance  of  recovery  is  small ;  the  cases 
which  do  well  (happily  a  large  majority  of 
the  whole)  usually  progress  from  first  to  last 
without  any  drawback,  and  without  the 
slightest  indication  of  peritoneal  irritation. 


Two  suggestions  occur  by  which  to 
explain  tin;  danger  attending  this  opera- 
tion. First,  it  may  easily  be  supposed 
that  the  retained  menstrual  fluid  is  in  a, 
condition  peculiarly  apt  to  undergo  de- 
composition as  soon  as  air  is  admitted, 
and  not  unlikely  when  decomposed  to  in- 
duce a  form  of  endometritis,  which  might 
pass  on  to  a  condition  closely  analogous 
to  that  of  peurperal  fever.  The  second 
explanation  is  one  that  would  not  have 
occurred  to  the  mind  had  it  not  been  de- 
monstrated by  post-mortem  observation. 
It  is,  that  some  of  the  retained  fluid  finds 
its  way  upwards,  through  the  free  ex- 
tremity of  the  Fallopian  tube,  into  the. 
sac  of  the  peritoneum.  That  in  cases  of 
retained  menses  the  Fallopian  tubes,  as 
well  as  the  uterine  cavity,  are  often  very 
greatly  dilated,  has  been  repeatedly  wit- 
nessed. But  why  should  a  dilated  tube 
which  never  permitted  the  escape  of  its 
contents  before  the  operation  do  so  after- 
wards ?  It  might  have  been  supposed 
that,  prior  to  the  incision  of  the  occluding 
membrane,  and  that  especially  during  the 
state  of  tension  produced  by  a  menstrual 
nisus,  the  risk  of  extravasation  upwards 
would  be  considerable,  and  that  it  would 
cease  at  once  when  an  outlet  downwards 
was  provided.  The  clinical  fact  is,  how- 
ever, the  reverse ;  and  whilst  it  is  very 
rare  for  such  escape  to  take  place  prior 
to  the  incision  of  the  hymen,  it  is  by  no 
means  infrequent  within  a  few  clays  after- 
wards. 

To  MM.  Bernutz  and  Goupil '  we  are 
indebted  for  the  best  collection  of  facts 
and  arguments  bearing  upon  this  part  of 
our  subject.  In  some  instances  there  has 
been  found  evidence  of  ulceration  at  or 
near  the  free  extremity  of  the  Fallopian 
tube,  but  in  others  the  fluid  could  only 
have  escaped  from  the  free  extremity 
itself. 

Sir  Benjamin  Broclie2  has  mentioned  two 
cases  in  which  peritonitis  followed  this  opera- 
tion. In  one,  the  patient  with  difficulty  re- 
covered ;  in  the  other,  death  took  place.  At 
the  autopsy  in  the  latter  a  large  quantity  of 
menstrual  fluid  was  found  in  the  abdomen, 
but  there  was  no  rupture  either  of  the  uterus 
or  of  any  part  of  either  Fallopian  tube.  In  a 
case  recorded  by  M.  Locatelli,  and  quoted  by 
MM.  Bernutz  and  Goupil,  full  details  of  the 
autopsy  are  given.  In  this  case  death  fol- 
lowed on  the  third  day.  One  Fallopian  tube 
was  found  dilated  to  the  size  of  a  nut,  the 
other  to  that  of  a  turkey's  egg.  The  latter 
had  ruptured  behind,  and  in  the  peritoneal 
cavity  was  a  small  quantity  of  black  half- 

1  See  their  excellent  Clinique  medicaie  sur 
les  Maladies  des  Femmes  ;  article,  Retention 
du  flux  menstruel;  or,  New  Sydenham  So- 
ciety's translation,  vol.  i.,  p.  1  et  seq. 

2  Lond.  Med.  Gaz.,  vol.  xxvii.,  p.  810. 
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putrefied  blood,  exactly  similar  to  that  con- 
tained in  the  tube.  The  dilated  tubes  were 
adherent  to  their  respective  ovaries,  and 
communicated  with  the  uterus  by  extremely 
narrow  canals.  Mr.  Paget,  of  Leicester,  has 
also  published  a  case  in  which  a  young  lady 
of  eighteen  died  on  the  fifth  day  after  an  in- 
cision through  an  imperforate  hymen.  At 
the  autopsy  the  Fallopian  tubes  and  ovaries 
were  found  dilated,  until  each  would  have 
held  a  piut  of  fluid.  Both  these  tubal-sacs 
had  ulcerated  and  given  way,  the  edges  of 
the  openings  looking  as  if  recently  torn.  In 
the  peritoneal  cavity  was  a  pint  and  a  half  of 
black  fluid,  exactly  similar  to  that  removed 
from  the  vagina.1 

In  proof  that  rupture  of  the  distended 
Fallopian  tube  may  occasionally  happen  with- 
out any  operation  having  been  performed,  is 
a  case  given  by  Dr.  Munk,2  in  which  a  girl 
of  eighteen,  who  had  never  menstruated,  died 
after  a  three-days'  illness,  with  symptoms  of 
acute  peritonitis.  There  was  found  after 
death  an  imperforate  vagina,  consequent  ap- 
parently on  cicatricial  adhesions.  In  the 
peritoneal  sac  was  a  large  quantity  of  thick 
blood,  of  similar  character  to  that  which,  to 
the  quantity  of  about  five  ounces,  occupied 
the  uterine  cavity.  Both  Fallopian  tubes 
were  dilated  sufficiently  to  admit  a  finger, 
and  near  the  extremity  of  the  left  was  a  small 
laceration,  from  which  the  fluid  had  escaped. 

These  cases  illustrate  clearly  the  chief 
danger  to  which  patients  after  this  opera- 
tion are  exposed.  The  only  explanation 
which  can  be  given  as  to  why  these  Fallo- 
pian lacerations  should  be  so  prone  to  occur 
immediately  after  operations  is,  that  the 
uterus,  b}r  its  contractions  after  evacua- 
tion, may  possibly  drive  a  certain  portion 
of  fluid  backwards.  It  may  easily  be 
supposed  that  the  tubes  already  distend- 
ed and  thinned  are  unable  to  empty  them- 
selves quickly,  whilst  a  powerful  organ 
like  the  uterus,  excited  to  contraction  by 
the  escape  of  its  contents,  would  rapidly 
do  so,  and  thus  close  the  apertures  of  com- 
munication. 

As  I  am  not  aware  of  any  published 
cases  of  death  after  incision  of  imperfo- 
rate hymen  in  which  there  wTas  post-mor- 
tem proof  that  no  escape  of  fluid  into  the 
abdomen  had  taken  place,  it  seems  proba- 
ble that  this  occurrence  is  the  main  risk 
which  we  have  to  encounter.  The  prob- 
lem, how  to  obviate  it,  is  one  of  great 
difficulty.  It  is  not  practicable  to  avoid 
such  operations  altogether ;  and  were  it 
so,  as  Dr.  flunk's  case  proves,  no  immu- 
nity could  be  obtained.  Sooner  or  later 
the  dreaded  event  would  probably  take 
place.  To  make  a  very  small  incision, 
and  thus  allow  the  fluid  to  drain  slowly 
off,  instead  of  at  once  permitting  the  ute- 
rus to  empty  itself,  has  been  proposed, 

1  British  Medical  Journal,  July  23,  1859. 

2  Lond.  Med.  Gaz.,  vol.  xxvii.,  p.  S67. 


and  with  much  plausibility.  To  accom- 
plish this,  the  introduction  of  a  small 
drainage-tube  by  means  of  a  trocar 
and  canula  would  perhaps  be  the  best 
method.  Still  it  is  probable  that,  how- 
ever slow  the  escape  might  be,  the  uterus 
would  claim  preference  "for  itself,,  and  act 
euergeticall}-  throughout  the  whole  time, 
thus  preventing  the  evacuation  of  the  thin 
and  feebly  muscular  tubes.  With  the 
view  of  retarding  this  action,  it  might 
possibly  be  well  to  put  the  patient  before 
the  puncture  under  the  full  influence  of 
tartar  emetic,  and  to  keep  her  nauseated 
for  twenty-four  hours  afterwards.  Under 
such  circumstances  the  freer  the  opening 
the  better.  With  the  hope  of  anticipating 
the  dilatation  of  the  tubes,  early  operations 
should  always  be  performed  in  cases  of  oc- 
cluded vagina. 

[In  the  hope  of  preventing  regurgita- 
tion of  the  menstrual  fluid  through  the 
Fallopian  tubes  into  the  peritoneal  cavity, 
and  also  of  avoiding  the  dangers  of  in- 
flammation of  the  uterus  and  the  vagina 
and  of  the  septicaemia  likely  to  arise  from 
decomposition  of  the  retained  material, 
the  following  method  of  treatment  has 
been  adopted  :— 

A  free  incision  of  the  hymen  is  made, 
the  fluid  is  rapidly  evacuated  and  the 
uterus  and  vagina  are  washed  out  with 
carbolized  water. 

Dr.  T.  A.  Emmet  has  reported  four 
cases  successfully  treated  in  this  way.1] 

The  above  statements  apply  to  all  ope- 
rations in  which  there  has  been  retention 
of  menses,  whatever  may  have  been  the 
cause.  Probably  they  include  the  only 
source  of  danger  to  which,  in  simple 
cases  of  imperforate  hymen,  the  patient 
is  exposed.  In  cases  of  obliteration  of 
the  vagina,  however,  other  risks  attend 
any  attempt  at  operative  relief.  In  these 
cases  the  operation  is  in  itself  a  more  or 
less  difficult  process  of  dissection,  and 
there  is  danger  that  either  the  bladder, 
the  rectum,  or  even  the  peritoneum  itself, 
may  be  wounded.  Xo  two  cases  are  alike, 
and  it  is  impossible  to  lay  down  rules  for 
the  surgeon's  guidance,  beyond  insisting 
upon  the  necessity  of  ascertaining  as  ex- 
actly as  possible  the  thickness  of  the 
occluding  tissues,  and  the  relative  position 
of  the  bladder  and  rectum.  It  is  surely, 
when  doubt  is  present,  better  to  dissect 
cautiously  than  to  employ  a  trocar. 

In  1859  I  had  the  pleasure  of  performing, 
in  consultation  with  Dr.  West,  a  successful 
operation  in  a  case  of  this  kind  which  had 
given  lis  much  anxiety.  The  young  lady  was 
the  daughter  of  a  surgeon,  himself  only  too 
well  aware  of  the  peculiar  risks  which   at- 

[■  Principles  and  Practice  of  Gynaecology, 
p.  211.] 
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tacked  to  the  procedure.  The  vagina  was 
about  an  inch  and  a  half  in  depth,  ending  in 
a  cul-de-sac.  By  the  rectum  a  fluctuating 
and  very  tense  tumor  could  be  felt ;  but  be- 
low this  the  bowel  and  the  bladder  were  in 
almost  close  apposition,  and  the  uniting 
structures  very  firm.  The  operation  con- 
sisted in  dissecting  through  the  septum  very 
cautiously,  all  the  incisions  being  made  from 
side  to  side,  and  the  forefinger  being  kept  in 
the  wound  to  press  back  the  bowel.  At 
length  the  upper  cavity  of  tbe  vagina  was 
reached,  and  a  gush  of  thick  tar-like  fluid  es- 
caped. The  os  uteri  was  found  closely  united 
to  the  septum  just  above  the  opening.  The 
incision  was  enlarged  sufficiently  to  allow  of 
the  free  escape  of  the  fluid  ;  but  in  the  subse- 
quent management  of  the  case  it  was  needful 
to  employ  sponge  tents  to  keep  it  open.  The 
patient  recovered  without  ill  symptoms,  and 
afterwards  menstruated  regularly  and  with- 
out pain.  Her  death  occurred,  however, 
about  six  years  afterwards,  in  connection 
with  ovarian  abscess.  The  canal  had  un- 
fortunately been  allowed  to  contract  and  was 
much  narrowed. 

The  importance  of  attending  to  the 
opening  for  some  weeks  or  even  months 
after  the  operation  is  proved  by  the  fact, 
that  occasionally  second  operations  have 
been  requisite  ;  and  in  one  case,  a  patient 
who  had  survived  the  first  died  after  the 
second. 

In  rare  instances,  if  it  be  not  thought 
practicable  to  reach  the  uterus  from  the 
vagina,  puncture  of  the  tumor  per  rectum 
and  the  establishment  of  a  recto-uterine 
fistula  may  be  desirable. 

Cases  in  which  the  cervix  uteri  itself  is 
the  part  which  is  obliterated  occur  every 
now  and  then,  and  require  surgical  relief 
on  account  of  retained  menses.  Their  j 
management  must  be  conducted  on  the 
same  general  principles  as  in  obliteration 
of  the  upper  part  of  the  vagina,  from 
which,  indeed,  it  is  often  difficult  to  dis- 
tinguish them.' 


III.  Uterine  Polypus. 

Uterine  polypus. — Hemorrhage  is  by  far 
the  most  important  sign  of  polypus  uteri. 
Whenever  the  symptom  of  frequent  and 
irregular  discharges  of  blood  from  the 
vagina  is  present,  and  has  lasted  for  some 
time  and  resisted  ordinary  treatment,  the 
surgeon  should  on  no  account  defer  an 
examination.  The  speculum  as  well  as 
the  finger  should  be  used.  In  such  cases, 
if  the  conjecture  has  been  correct,  one  of 
the  following  conditions  may  be  found  : 
(a)  a  sessile  soft  growth  of  small  size,  con- 
taining one  or  more  mucous  cysts,1  con- 

1  Now  and  then  pedunculated  cysts  attached 
to  the  cervix  uteri  constitute  polypi.  Dr. 
Robert  Lee  has  stated  that  one  of  the  glandulae 


listing  of  enlarged   uterine  follicle 
hypertrophied   cellular  tissue;   (6)  a  pe- 
dunculated growth  of  small  size  (a   ; 

to  a  nut),  soil,  vascular,  and  often  mul- 
tiple, consisting  of  pendulous  mucous 
membrane,  and  analogous  to  I  in:  mucous 
polypus  of  tbe  nares  ;  (c)  a  growth  of  finer 
texture  and  larger  size  than  the  latter  (a 
nut  to  an  egg),  more  or  less  pedunculated, 
and  made  up  of  mucous  membrane,  with 
a  large  excess  of  cellular  tissue  ;  (d)  a 
much  firmer  growth  than  any  of  tbe  pre- 
ceding, and  usually  a  much  larger  one, 
either  pedunculated  or  sessile,  its  attach- 
ment usually' passing  up  into  the  interior 
of  the  womb— the  common  fibrous  poly- 
pus (fig.  521).     We  will  omit  for  tbe  pre- 


Fig.  521 


Diagram  showing  two  uterine  fibroid  tumors,  one  i<f 
which  had  passed  downwards  and  become  a  polypus, 
the  other  being  still  encapsuled  in  the  parietes. 

sent  all  varieties  of  malignant  disease, 
any  of  which  may  occasion  hemorrhage, 
and  in  rare  instances  may  even  form 
growths  of  somewhat  polypoid  shape ; 
and  also  those  cases  of  fibrous  tumors  in 
which  the  growth  is  as  yet  embedded  in 
the  exterior  walls,  in  which  latter  hemor- 
rhage is  also  a  most  important  sign. 

Women  of  all  ages  are  liable  to  the  de- 
velopment of  uterine  polypi,  but  these 
growths  are  much  more  common  during 
the  period  of  menstrual  activity  than 
either  in  very  early  or  in  later  life.  In 
addition  to  the  bleeding  usually  caused, 
we  have  in  most  cases  leucorrhceal  dis- 
charge, and  more  or  less  of  bearing-down 
pain.  The  amount  and  frequenc}^  of  the 
hemorrhage  is  often  diminished  when  the 
polypus  escapes  from  the  grasp  of  the  cer- 
vix ;  and  it  also,  as  a  rule,  lessens  in  pro- 
portion as  the  pedicle  becomes  longer  and 
thinner. 

In  addition  to  the  four  varieties  of  sim- 


Nabothi  may  be  "  converted  into  a  cyst  as 
large  as  a  walnut,  or  even  a  hen's  egg,''  and 
hanging  by  a  slender  peduncle.  Medico- 
Chirurgical  Trans.,  vol.  xix.,  p.  127. 
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pie  polypus  above  mentioned,  we  have  in 
rare  instances  a  form  of  tumor  developed 
within  the  cavity  of  the  uterus  which  is 
closely  analogous  to  the  recurrent  fibroid 
in  other  parts.  This  tumor  grows  rapidly, 
assumes  a  polypoid  form,  attains  a  large 
size,  and  causes  much  bleeding.  It  can 
scarcely  rank  with  true  cancers,  because 
it  does  not  induce  enlargements  of  the 
lymphatics  or  secondary  deposits ;  but  it 
differs  from  all  the  forms  of  simple  poly- 
pus, in  that  it  persistently  grows  again 
after  removal.  It,  like  the  fibrous  poly- 
pus, may  have  its  attachment  high  up  in 
the  interior  of  the  uterus.  [The  form  of 
tumor  here  referred  to  is  evidently  that 
which  is  known  at  the  present  time  as 
sarcoma  of  the  uterus,  first  accurately  de- 
scribed by  Yirchow.] 

The  surgical  treatment  of  small  polypi 
is  usually  sufficiently  easy.  They  may 
be  removed  by  scissors,  by  torsion,  by  lig- 
ature, or  by  the  ecraseur.  In  all  cases  in 
which  the  pedicle  is  long  and  thin,  either 
to  snip  it  through  with  scissors,  or  to 
twist  it  by  means  of  forceps  until  it  gives 
way,  is  the  best  plan.  There  is  little  or 
no  danger  of  serious  hemorrhage.  The 
operation  should  always  be  performed 
with  the  part  well  exposed  by  means  of 
the  bivalve  speculum.  [The  method  of 
operating  now  generally  preferred  is  to 
place  the  patient  upon  the  left  side  and 
expose  the  parts  by  means  of  Sims's  spec- 
ulum.] In  the  case  of  the  softer  and 
more  sessile  forms  it  will  be  well  to  follow 
a  practice  strongly  recommended  by  Dr. 
West,  and  touch  the  cut  surface  with  the 
solid  nitrate  of  silver.  Unless  the  fear  of 
bleeding  renders  the  ligature  the  onhr  safe 
plan,  it  is  better  to  avoid  it,  as  we  escape  by 
doing  so  the  disagreeable  consequence  of  a 
fetid  mass  remaining  for  some  clays  in  the 
vagina.  [The  ligature  has  given  place  to 
ecrasement  by  the  ordinary  instrument  or 
to  the  galvano-cautery.  The  use  of  either 
prevents  hemorrhage  and  avoids  decom- 
position and  its  consequences.  J 

The  position  of  the  attachment  of  the 
polypus  is  of  great  importance  in  deciding 
what  method  of  treatment  should  be 
adopted.  As  a  rule,  it  may  be  stated, 
however,  that  all  the  forms  excepting  the 
fibrous  and  recurrent  fibroid  are  attached 
low  down,  either  to  one  lip  or  just  within 
the  cervix.  If  the  attachment  is  high  iu 
the  cervix,  it  may  become  desirable  to 
dilate  the  latter  by  the  use  of  sponge 
tents. 

[Polypi  which  have  their  attachments 
anywhere  within  the  canal  of  the  cervix, 
can  be  removed  with  safety  ;  but  clinical 
experience  has  shown  that  when  they  are 
situated  above  the  os  internum,  their  re-  ) 
moval  is  attended  with  danger.  Espe-  I 
"cialiy  is  this  the  case  when  it  is  neces- 
sary to  dilate  the  cervix  preliminary  to 


the  operation.  On  this  account  it  is  wise 
to  defer  the  removal  of  iiitra-corporeal 
polypi  until  the  tumor  has  dilated  the 
cervix,  if  the  condition  of  the  patient 
will  permit  the  delay.  In  the  majority 
of  cases  dilatation  of  the  cervix  takes 
place  without  surgical  interference,  and 
the  tumor  is  partially  or  wholly  expelled 
from  the  uterus.  If  this  does  not  occur 
after  reasonable  waiting,  ergot  should  be 
used,  in  the  hope  of  facilitating  the  ex- 
pulsion.] 

The  fibrous  (or,  more  correctly,  mus- 
culo-fibroid) .polypus  is  the  most  common, 
and  as  it  is  the  only  one  (the  very  rare  re- 
current form  excepted)  which  attains  to  a 
large  size,  it  is  the  only  one  which  for  its 
safe  removal  requires  any  large  amount 
of  surgical  ingenuity.  The  pathology  of 
this  form  is  now  well  understood,  and  it 
is  generally  recognized  as  consisting  of 
an  ordinary  uterine  fibroid  growth,  which 
has  passed  downwards,  receiving  an  in- 
vestment of  mucous  membrane.  Dr. 
West  has,  however,  directed  attention  to 
the  fact  that  in  some  cases  the  fibrous  tu- 
mor which  has  become  polypoid  is  not 
separable  from  its  investment,  but  is  con- 
tinuous with  the  uterine  tissue.  This 
is  very  exceptional.  Although  prone  to 
cause  profuse  bleedings  whilst  in  situ, 
neither  the  substance  of  a  fibrous  pohpus 
nor  its  investing  membrane  contain  any 
large  vessels.  Xo  fact  is  more  clearly 
proven  by  clinical  experience  than  that 
these  tumors,  when  cut  into,  or  when  de- 
tached bjr  section  of  their  pedicle,  do  not 
cause  any  dangerous  amount  of  hemor- 
rhage. 

If  a  fibrous  uterine  tumor  has  become 
pedunculated  and  is  the  source  of  bleed- 
ing, it  is  the  surgeon's  duty  to  remove  it. 
The  procedures  by  which  its  removal  may 
be  effected  are  three  :  by  ligature,  hj  ex- 
cision, or  by  the  ecraseur.  A  large  ma- 
jority of  surgeons  of  the  present  day  who 
have  had  much  to  do  with  these  cases 
have  i*ecorded  opinions  adverse  to  the  use 
of  the  ligature.  If  the  pedicle  be  large, 
the  liirature  requires  some  days  to  cut  its 
way  through,  and  during  that  time  the 
patient  is  exposed  to  the  inconvenience 
and  clanger  of  a  decomposing  mass  lodged 
in  the  vagina.  This  source  of  risk  is  not 
chimerical.  A  large  fatalitj-  has  attended 
the  use  of  the  ligature  in  the  hands  of  all 
who  have  employed  it  much.  Of  twenty 
cases  recorded  by  Dr.  Kobert  Lee,  nine 
ended  fatally.  This  proportion  is  prob- 
ably too  high  ;  but  almost  all  surgeons 
will  be  able  from  individual  experience  to 
attest  the  fact  that  deaths  do  not  unfre- 
quently  follow  its  use.  Sir  J,  Y.  Simpson, 
and  Dr.  M'Clintock,  of  Dublin,  have  both 
recorded  facts  and  opinions  adverse  to 
the  ligature.  On  the  other  hand,  Dr. 
West  states,  that  of  twelve  cases  in  which 
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he  practised  excision,  all  recovered  with- 
out either  hemorrhage  or  any  untoward 
symptom  ;  and  Dupuytren,  Velpeau,  and 
Lisfranc  have  given  similar  testimony 
hased  on  large  collections  of  facts.  I  am 
not  aware  that  any  cases  of  fatal  hemor- 
rhage have  heen  recorded.  If,  however, 
any  fear  should  still  be  felt  on  this  score, 
we  have  the  ecraseur,  by  which  the  gains 
of  both  methods  may  be  combined,  and 
the  tumor  may  be  taken  away  at  the  time 
without  any  risk  of  hemorrhage.  It  is, 
however,  often  difficult  to  apply.  [The 
Hicks  wire-rope  ecraseur  or  the  galvano- 
eautery  wire  loop  are  much  more  easily 
applied,  and  are  therefore  preferable.] 

The  operation  of  excision  may  be  thus 
performed  :  The  patient  should  be  in  the 
lithotomy  position,  and  the  tumor  should 
be  carefully  drawn  down  by  forceps  or 
hooks  into  the  external  parts.  Not  un- 
frequently  its  pedicle  may  be  brought  al- 
most to  a  level  with  the  vulva,  and  then 
it  is  easily  cut  through  with  scissors.1  If, 
however,  it  cannot  be  got  so  low,  the  scis- 
sors may  still  be  quite  safely  used,  the  va- 
gina being  opened  by  a  duck-billed  spat- 
ula, and  the  forefinger  of  the  left  hand 
employed  as  a  guide.  Various  forms  of 
knives,  mostly  bent  at  the  end,  have  been 
'contrived  for  the  special  purpose  of  sever- 
ing the  pedicle  in  cases  in  which  it  is  un- 
usually high  up.  Sometimes,  even  after 
the  tumor  has  been  detached,  much  diffi- 
culty is  encountered  in  removing  it  from 
the  vagina.  Dr.  West  mentions  that  he 
has  been  compelled  to  resort  to  midwifery- 
forceps  for  that  purpose  ;  and  the  same 
necessity  has  occurred  to  myself. 

After  the  removal  of  a  fibrous  polypus 
the  stump  of  its  peduncle  will  wither,  and 
there  is  no  risk  whatever  of  recurrence. 
As,  however,  fibrous  tumors  of  the  uterus 
are  often  multiple,  it  is  very  possible  that 
a  second  may  descend  and  become  poly- 
poid. The  recurrent  fibroid  polypus  is, 
like  its  allied  growths  in  other  parts  of 
the  body,  very  prompt  and  pertinacious 
in  its  return.  It  is,  indeed,  difficult,  if 
not  impossible,  to  effect  its  complete  re- 
moval. 

[The  removal  of  a  large  polypus  having 
a  broad  pedicle  is  most  easily  effected  by 
ecrasement  and  enucleation.  As  much 
of  the  tumor  as  can  be  easily  reached  is 
first  removed  by  the  ecraseur  ;  this  gives 

1  Whenever  it  is  needful  to  use  scissors  or 
forceps  high  up  in  the  vagina,  it  is  a  conve- 
nient plan  to  protect  their  hinges,  etc.,  by 
drawing  over  them  a  piece  of  sheet  India- 
rubber,  sown  so  as  to  form  a  tube  of  requisite 
tightness.  In  this  way  only  the  end  of  the 
blades  need  be  left  exposed,  and  there  is  no 
risk  of  folds  of  mucous  membrane  getting 
crushed  in  the  joints  or  between  the  upper 
parts  of  the  handles. 


room  (br  further  manipulation.  The  re- 
maining portion  is  then  seized  with  a 
vulsellum,  and  while,  traction  is  being 
made  the  fibrous  mass  is  separated  from 
its  surroundings  with  a  pair  of  blunt 
scissors  or  a  small  scoop.  A.mong  thi 
cases  which  I  have  operated  upon  in  this 
way,  there  were  two  in  which  tin;  tumors 
extended  through  the  uterine  wall  to  the 
peritoneum,  from  which  their  bases  were 
easily  separated.  Both  recovered  with- 
out an  unfavorable  symptom.] 

But  few  examples  of  this  form  of  growth 
are  on  record.  -In  one  treated  by  Dr.  Atlee, 
of  Philadelphia,  between  1846  and  1851,  four 
operations  were  performed,  and  with  the  re- 
sult probably  of  greatly  protracting  the  pa- 
tient's life.  In  my  own  case  two  incomplete 
operations  were  performed  within  six  months, 

Fig.  522. 


Diagram  of  a  large  soft-structured  fibroid  tumor 
developed  in  the  uterine  wall,  and  filling  its  cavity. 
(Compare  with  case  referred  to  in  the  text,  and  figured 
in  Path.  Trans.,  vol.  viii.) 

and  after  each  the  patient  was  temporarily 
much  benefited  ;  she  died,  however,  within 
three  years  of  the  first  appearance  of  the 
growth.1  A  third  case  is  recorded  by  Dr. 
West.2  In  it  nine  incomplete  attempts  at 
removal  were  made  within  about  fifteen 
months  ;  but  although  the  tumor  was  greatly 
diminished,  it  was  never  wholly  got  away. 
Death  took  place  nearly  four  years  after 
the  last,  and  more  than  six  from  the  first 
appearance  of  the  disease.3  Dr.  West,  who 
gives  an  excellent  resume  of  our  present 
knowledge  of  these  cases,  concludes  respect- 
ing the  treatment :  "It  may,  however,  be 
doubted  whether  our  wiser  course  is  not  to 
let  the  disease  alone  ;  for  while  its  complete 
removal  seems  impossible,  its  partial  extirpa- 

1  Pathological  Society's  Transactions,  vol. 
viii.,  p.  287,  with  plates  showing  the  connec- 
tions of  the  base  of  tumor  to  the  uterine 
walls,  and  also  its  microscopic  elements. 

2  See  On  Diseases  of  Women,  p.  331  et  seq. 

3  For  account  of  the  autopsy  (by  Mr.  Cal- 
lender)  see  Path.  Trans.,  vol.  ix.,  p.  327. 
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tion  seems  to  be  followed  by  an  increased 
rapidity  in  its  production."  It  may  be  added, 
that  treatment  by  caustic  injections  into  the 
substance  of  the  tumor  was  tried,  both  in 
Dr.  West's  case  and  my  own,  but  without 
good  results. 

[Uterine  Fungosities. 

Fungous  growths  developed  on  the  en- 
dometrium have  a  general  appearance  not 
unlike  that  of  nasal  polypus,  but  they  are 
usually  more  dense  in  structure.  Their 
minute  composition  consists  of  hypertro- 
phied  elements  of  the  mucous  membrane, 
of  dilated  follicles,  and  enlarged  blood- 
vessels, and  of  small  portions  of  retained 
placenta  which  have  maintained  their 
vitality  through  attachment  to  the  mu- 
cous membrane.  These  appear  very  much 
like  ordinary  fungosities,  and  they  are 
usually  treated  of  as  such  in  text-books. 
They  are  frequently  met  with,  at  all  ages 
from  puberty  up  to  the  menopause.  They 
are  usually  caused  by  long-continued  hy- 
peremia of  the  uterus  either  from  endo- 
metritis, subinvolution,  or  displacement. 
They  are  frequently  associated  with  la- 
ceration of  the  cervix  uteri  and  with 
submucous  or  interstitial  fibroids. 


They  occur  after  labor  or  abortion.  Ac- 
cording to  my  observations,  they  are 
especially  liable  to  appear  after  frequent 
abortions  caused  by  syphilis.  The  symp- 
toms that  characterize  uterine  fungosi- 
ties, are  menorrhagia  and  metrorrhagia. 
When  either  or  both  of  these  are  persist- 
ent, and  no  other  cause  for  them  can  be 
found,  the  presence  of  these  growths 
should  be  suspected.  In  order  to  make  a 
positive  diagnosis,  the  patient  should  be 
examined  with  a  Sims'  speculum.  The 
uterus  being  exposed  and  the  cervix  being 
fixed  with  a  tenaculum,  a  small-sized  scoop 
curette  (to  be  described  hereafter)  should 
be  introduced,  and  a  portion  of  the  growth 
should  he  removed  for  inspection.  The 
appearance  of  the  portion  removed  usually 
suggests  malignant  formations,  but  a  mi- 
croscopical examination  of  the  specimen 
will  settle  the  diagnosis. 

Recamier  first  described  this  affection, 
and  devised  a  method  of  treatment  which 
is  adopted  without  improvement  by  the 
highest  authorities  of  the  present  time. 
The  operation  consists  in  scraping  off  the 
growths  by  means  of  Eecamier's  scoop 
curette  (fig.  523).  I  have  modified  this 
instrument  by  having  it  made  of  flexible 
copper,  with  a  handle,  and  small  enough 


Fig.  523. 


Eecamier's  curette. 


FiS.  524. 


Skene's  modification  of  Eecamier's  curette. 


near  the  distal  end  to  bend  easily  to  any 
required  curve  (fig.  524).  This  instru- 
ment, while  it  is  the  same  in  principle  as 
the  original,  is  more  easily  adapted  to  the 
position  of  the  uterus  in  relation  to  the 
vagina,  and  is  a  safer  one  in  the  hands  of 
an  inexperienced  surgeon. 

The  operation  is  performed  by  placing 
the  patient  upon  the  left  side,  and  ex- 
posing the  uterus  with  Sims'  speculum. 
The  cervix  is  fixed  by  a  tenaculum,  and 
if  the  canal  of  the  cervix  is  not  already 
large  enough  to  admit  the  curette,  it 
should  be  enlarged  by  the  uterine  dilator. 
The  instrument,  curved  to  suit  the  posi- 
tion of  the  anterior  wall  of  the  uterus,  is 
carried  up  to  the  fundus,  and  the  whole 
anterior  surface  is  carefully  scraped.  The 
two  horns  of  the  uterus  arc  treated  in  the 
same  manner.  The  curette  is  then  curved 
'towards  its  convex  side  to  adapt  it  to  the 
posterior  wall  of  the  uterus.    This  can  be 


done  without  removing  the  instrument 
from  the  uterus,  by  withdrawing  it  until 
the  scoop  end  is  grasped  in  the'os  inter- 
num, and  then  depressing  the  handle  so 
as  to  give  the  required  bend.  The  growths 
are  then  shaved  off  from  the  posterior  wall 
by  passing  the  scoop  from  below  up- 
wards. 

The  operation  is  not  painful,  and  hence 
the  patient  does  not  require  an  anaesthetic. 
As  a  rule  no  bad  results  follow,  but  in 
view  of  the  possibilit}7  of  inflammation 
ensuing,  the  patient  should  be  kept  quiet 
for  a  day  or  two.  In  some  cases  the  men- 
ses are  irregular  for  several  months  after 
the  operation.  There  is  also  a  tendency 
to  recurrence  of  these  growths,  which 
necessitates,  in  some  obstinate  cases,  fre- 
quent repetitions  of  the  treatment ;  but 
as  a  rule  the  great  majority  of  cases  so 
treated  end  in  recovery. 

When  these  fungosities  occur  in  subjects 
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having  syphilis,  and  show  a  disposition  to 
return,  I  have  employed  general  mercu- 
rial treatment  with  apparent  benefit.] 

V.  Fibrous  Tumors  of  the  Uterus, 
in  Reference  to  Surgical  Treat- 
ment. 

It  is  chiefly  in  reference  to  the  feasi- 
bility  of   attempting    their   removal   by 
enucleation   that   fibrous  tumors   of  the 
uterus  become  of  interest  to  the  surgeon. 
Although  in  many  cases  these  tumors  oc- 
casion but  little  inconvenience,  and  it  is 
not  at  all  uncommon  to  find  them  em- 
bedded in  the  uterine  wall  or  peduncu- 
lated in  the  abdomen  in  cases  in  which 
their  presence  had  never  been  suspected 
during  life,  yet  in  other  instances  they 
cause  constant  'suffering,  and  imperil  life. 
When  we  remember  that  they  possess,  in 
the  majority  of  cases,  but  very  slight  con- 
nection either  vascular  or  fibrous  with  the 
uterine  structures,   it  is  not  to  be  won- 
dered at,  that  attempts  to  enucleate  and 
remove  them  should  have  been  made.    It 
is,  however,  chiefly  within  the  last  twenty 
years  that  this  mode  of  dealing  with  them 
has  been  resorted  to  ;  and  hitherto,  with 
the  exception  of  Sir  J.  Y.  Simpson,  Mr. 
Teale,  and   Mr.  Baker   Brown,  but   few 
British  surgeons  have  been  bold  enough 
to  attempt  it.     In  France,  Lisfranc,  Jar- 
javay,  Amussat,  and  Maisonneuve,  and 
in  America,   Dr.  Atlee,  have  advocated 
and   practised  it,  the   experience  of  the 
latter  surgeon  being  indeed  almost  equal 
to  that  of  all  the  others  together.     It  is 
clear  that  attempts  of  this  kind  will  vary 
much  in  their  difficulty,  and  in  the  danger 
attaching  to  them,  in  proportion  as  the 
tumor  may  protrude  into  the  uterine  or 
vaginal  cavity.     The  distinction  between 
a  u  fibrous  tumor"  and  a  "  fibrous  poly- 
pus" depends  solely  upon  the  position  of 
the  growth  in  regard  to  the  uterine  walls  ; 
and  in  proportion  as  the  tumor  approaches 
the  pedunculated  or  polypoid  form,  does 
its  removal  become  easy.    I  shall  enter  at 
some  length  into  the  details  of  the  enu- 
cleation process,   not  from  any  wish   to 
advocate   its    claims    to    more   frequent 
adoption,  but  because,  since  in  some  rare 
cases  it  is  certainly  advisable,  it  becomes 
desirable  that  all  the  light  which  can  be 
derived  from  past  experience  should  be 
made  available.     In  the  Medical  Times 
and  Gazette  for  August,  1857, 1  published, 
in  a  tabular  form,  all  the  cases  of  enuclea- 
tion operations  which  I  could  then  collect. 
They  amounted  to  thirty-nine,  the  greater 
portion  being  either  Continental  or  Ameri- 
can.    Upon   the   careful  examination   of 
these   cases   the   following    remarks    are 
based. 
First,  let  me  remark  that  enucleation 


operations  may  be  conveniently  divided 
into  two  groups,  since  in  some  the  inten- 
tion has  been  to  remove  the  tumor  at  the 
time,  in  others  only  to  disturb  its  relations 
and  inflict  such  injury  upon  its  vitality  as 
to  induce  its  sloughing.  By  the  latter 
method  several  operations,  after  intervals 
of  time,  are  usually  requisite.  The  for- 
mer, of  course,  give  us  far  more  serious 
operations  ;  but  in  the  latter  the  process 
is  a  gradual  one,  and  therefore  the  risk  at- 
tending it  is  protracted  over  a  much 
longer  space  of  time.  If  the  indications 
of  the  following  table  might  be  relied  on, 
it  would  appeai-that  the  gross  risk  of  the 
two  modes  is  almost  equal,  and  that,  under 
either,  about  two-thirds  of  the  cases  end 
in  recovery.  We  must  examine  the  com- 
parative merits  of  the  two  in  a  little  more 
detail.  Of  the  thirty-nine  cases  above  al- 
luded to  as  recorded  in  the  Medical  Times 
and  Gazette,  the  following  is  a  statistical 
summary  :— 

Meihud  pursued.        Number.     Recovered.     Died. 

Primary  enucleations 

(completed)  ...     18  12  6 

Ditto    (attempted  but 

not  completed)  .     .       6  4  2 

Enucleation  by  induc- 
ing gangrene      .     .     15  9  6 

Primary    enucleation.  —  Were    certain 
cases  in  which  enucleation  by  gangrene 
has  been  practised  in  Edinburgh  added 
to  the  above  table,  that  method  would,  it 
is  believed,  compare  with  still  less  advan- 
tage with  the  primary  mode  than  it  now 
does.     But  the  truth  is,  that  the  cases  in 
which  it  was  pursued  have  been,  as  a  rule, 
much  more  serious  ones  than  those  in  the 
first  list.    In  most  the  tumor  was  of  a  very 
large  size,  and  either  actually  embedded. 
in  uterine  tissue,  or  at  any  rate  wholly 
enclosed  within  the  cavity  of  the  womb. 
Under  the  head  of  "Primary  Enuclea- 
tions," on  the  other  hand,  are  included 
several  cases  in  which  the  tumor  was  of 
small  size  (less  than  a  pear),  and  several 
others  in  which  it  was  already  somewhat 
polypoid  in  shape,  having  been  partially 
extruded  by  the  spontaneous  contractions 
of  the  organ.    Ir?  these,  of  course,  the  dan- 
ger to  life  would  be  comparatively  but  lit- 
tle.    Of  cases  in  which  the  tumor  was  of 
considerable  size,  intra-parietal,  and  not 
protruding  either  into  the  uterine  cavity 
or  the  vagina,  and  in  which,  consequently, 
primary  enucleation  was  undertaken  un- 
der the  most  dangerous  circumstances,  we 
have  thirteen  ;  and  of  these  seven  ended 
in  recovery,  and  six   in  death.     In  the 
less  serious  class,  those,  namely,  in  which 
either  the  tumor  was  small  in  size  or  al- 
ready projected  considerably,  we  have  ten, 
out  of  which  only  two  ended  fatally  ;  and 
of  these  two,  in  one  the  tumor,  although 
projecting  into  the  uterine  cavity,  was  so 
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large  that  its  removal  had  been  found  im- 
practicable. It  is  evident,  therefore,  that 
in  cases  in  which  the  two  conditions  of 
moderate  size  and  of  somewhat  dependiug 
position  are  combined,  the  operation  of 
primary  removal  by  incisions  and  the  use 
of  the  linger  is  attended  by  very  little  dan- 
ger. In  those  in  which  the  growth  is  of 
large  size  and  completely  imbedded,  the 
chance  of  recovery  after  its  removal  is 
about  equal  to  the  risk  of  death.  In  the 
largest  of  all,  those,  for  instance,  in  which 
the  tumor  approaches  the  size  of  an  adult 
head,  no  surgeon  would  ever  dream  of  pri- 
mary enucleation.  Among  the  causes  of 
death,  we  find  peritonitis  and  inflamma- 
tion of  the  pelvic  cellular  tissue  to  be  by 
far  the  most  frequent.  The  hemorrhage, 
with  one  or  two  exceptions,  is  stated  to 
have  been  insignificant ;  and  very  few  ap- 
pear to  have  died  directly  from  the  shock 
of  the  operation.  Although  in  several  the 
operators  state  that  they  felt  themselves 
at  the  time  in  great  risk  of  lacerating  the 
peritoneal  investment  of  the  uterus,  where 
spread  over  the  surface  of  the  tumor,  yet 
that  accident  does  not  seem  to  have  ever 
actually  occurred.  In  only  one  case  is  it 
stated  that  any  serious  hemorrhage  con- 
tinued after  the  operation  was  concluded. 
Among  the  cases  which  recovered,  in  not 
a  few  the  patients  were  very  ill  indeed, 
and  had  narrow  escapes  of  death,  either 
from  peritonitis  or  exhaustion. 

Mode  of  performing  the  operation.- — Who- 
soever has  either  witnessed  its  perform- 
ance, or  read  the  detailed  accounts  given 
in  some  of  the  French  narratives,  will 
have  no  difficulty  in  admitting  that  the 
enucleation  of  a  large  embedded  uterine 
tumor  is  an  operation  which  will  tax  both 
the  patience  and  skill  of  the  operator.  In 
not  a  few  on  record  it  occupied  between 
two  or  three  hours  in  its  performance,  and 
presented  such  obstacles  that  the  opera- 
tors were  repeatedly  on  the  point  of  relin- 
quishing their  task.  The  circumstance 
that  these  tumors  not  unfrequently  occur 
in  single  women,  in  whom  the  vagina  is 
narrow,  often  adds  to  the  difficulties  of  the 
case.  It  is  of  course  impossible  to  give 
rules  which  should  be  applicable  to  all  ; 
but  the  following  memoranda  are  the  re- 
sult of  much  investigation,  and  a  careful 
perusal  of  all  that  has  been  recorded,  and 
will  probably  be  useful  to  any  one  who 
may  contemplate  the  performance  of  this 
operation  for  the  first  time. 

1st.  To  have  the  tumor  well  depressed 
into  the  pelvis  by  an  assistant.  2d.  To 
let  the  first  incisions  be  very  free,  and 
pass  deeply  into  the  tumor,  thus  not  only 
completely  dividing  its  capsule,  but 
facilitating  its  bisection,  should  that 
afterwards  be  found  requisite.  This  first 
•  incision  should  be  made  with  a  scalpel. 
In  most  cases  it  will  be  found  convenient 


to  pass  the  knife  into  the  uterine  cavity, 
and  then,  turning  its  edge  on  to  the 
tumor,  to  cut  downwards,  and  either  for- 
wards or  backwards,  according  as  the 
mass  may  occupy  either  the  anterior  or 
posterior  wall.  All  experience  goes  to 
show  that  no  important  hemorrhage  is  to 
be  feared  from  this  incision,  and  if  di- 
rected in  the  manner  indicated,  the  whole 
substance  of  the  tumor  will  intervene 
between  the  knife  and  the  peritoneum. 
[When  there  is  increasing  danger  from 
persistent  hemorrhage,  and  it  becomes 
necessary  to  operate  before  the  cervix  is 
dilated,  bilateral  incision  of  the  cervix  is 
advised.  To  effect  this  without  hemor- 
rhage, the  therm o-cautery  knife  should  be 
used.  This  method  of  operating  has  the 
advantage  of  saving  the  patient  from  loss 
of  blood,  and  also  of  facilitating  the  first 
steps  in  the  process  of  enucleation.  The 
same  means  may  be  used  to  incise  the 
capsule  when  the  tumor  is  accessible, 
and  when  marked  anaemia  of  the  patient 
necessitates  the  avoidance  of  hemor- 
rhage.] 3d.  The  capsule  of  the  tumor 
having  been  opened,  its  separation  should 
next  be  effected  by  means  of  the  finger, 
or,  if  needful,  by  blunt-pointed  curved 
scissors,  the  finger  being  used  as  a  direc- 
tor. 4th.  The  surgeon  should  be  provided 
for  this  part  of  the  operation  with  a  set 
of  curved  scissors  of  various  sizes  and 
shapes  ;  one  pair  at  least  should  be  very 
long  indeed.  He  should  also  have  several 
pairs  of  strong  and  large  vulsella,  a  spa- 
tula, a  blunt  hook,  a  scoop,  and  a  pair  of 
small  midwifery  forceps.  In  some  cases 
the  operator  appears  to  have  been  baffled 
for  want  of  vulsella  of  proper  size  and 
strength  for  securely  holding  the  tumor. 
A  strong  whipcord  ligature,  and  the 
various  appliances  for  its  use,  should  be 
in  readiness  in  case  of  need.  5th.  The 
grand  object  of  the  operator,  after  having 
separated  the  tumor  from  its  cyst-wall 
sufficiently  to  allow  of  its  lower  part  being 
seized,  is  to  invert  the  uterus,  and  drag 
that  viscus,  together  with  the  tumor,  to 
the  external  parts.  If  this  be  accom- 
plished, the  main  difficulty  of  the  opera- 
tion— that,  namely,  of  working  in  a  con- 
fined space — is  overcome,  and  a  speedy 
conclusion  may  be  effected.  To  do  this, 
a  large  vulsellum  should  be  carefully 
planted  in  the  mass,  and  traction,  at  first 
gentle,  afterwards  vigorous,  must  be  ex- 
erted. The  axes  of  the  pelvis  must  of 
course  be  carefully  observed,  and  the  trac- 
tion must  be  steady  and  not  by  jerks.  As 
soon  as  practicable,  a  second  vulsellum 
must  be  placed  above  the  first,  or  if  more 
convenient  the  midwifery  forceps  may  be 
employed.  6th.  After  eversion  has  been 
accomplished,  an  examination  with  the 
finger  in  the  rectum  should  be  made,  and 
the  relative  position  of  parts  having  been 
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duly  ascertained,  the  remaining  attach- 
ments of  the  tumor  must  be  cautiously 
separated.  The  utmost  care  must  be  ex- 
ercised not  to  cut  into  an  inverted  pouch 
of  peritoneum.  7th.  It  is  very  possible, 
if  the  tumor  be  a  large  one,  that  it  will  be 
found  convenient,  before  drawing  it  down, 
to  cut  away  a  portion  or  portions,  and 
thus  diminish  its  bulk.  8th.  It  is  need- 
less to  remark,  that  throughout  the  utmost 
patience  must  be  exercised,  and  as  much 
gentleness  as  is  consistent  with  the  requi- 
site degree  of  force.  9th.  The  operation 
complete,  the  everted  uterus  must  be  re- 
turned; if  needful,  a  sponge  plug  should 
be  introduced,  and  a  full  dose  of  opium 
should  be  given.  10th.  The  use  of  ice,  of 
the  ergot,  and  of  diffusible  stimuli,  must 
be  resorted  to,  or  not,  according  as  cir- 
cumstances may  require. 

[After  the  removal  of  the  tumor,  the 
cavity  of  the  uterus  should  be  thoroughly 
washed  with  carbolized  water,  or  such 
other  disenfectant  as  the  surgeon  may 
choose,  and  injections  of  the  same  should 
be  employed  daily  until  all  discharge  has 
ceased. 


Dr.  T.  G.Thomas  has  devised  an  opera- 
tion which  1  prefer  to  all  other  methods  of 
enucleation.  His  description  of  theopera- 
tion  and  its  advantages  arc  as  follows  :' 

"  This  method  consists  in  seizing  the  tumor 
at  its  most  dependent  and  accessible  point 
with  strong  vulsellum  forceps,  passing  np 
along  its  sides  the  spoon-saw  or  serrated 
scoop  (fig.  525),  and,  by  a  gentle  pendulum 
motion  from  side  to  side,  sawing  through  the 
attachments  of  the  tumor  and  freeing  it  en- 
tirely from  its  connection  with  the  uterus. 

"  This  instrument  consists  of  a  steel  spoon 
with  a  strong  handle,  twelve  or  thirteen 
inches  long.  The  spoon  itself  is  slightly 
convex  upon  its  outer  and  concave  upon  its 
inner  surface,  while  its  borders  are  serrated. 
The  saw  teeth  are  blunt,  and  not  slanted  in 
either  direction,  but  perpendicular.  The 
outer  convex  surface  protects  the  uterine 
wall  entirely,  while  the  inner  and  concave 
causes  the  instrument  to  hug  the  tumor  and 
run  along  its  surface,  as  it  cuts  its  way  later- 
ally and  upwards. 

"The  advantages,  which  experience  teaches 
me  attach  to  this  instrument,  are  the  follow- 
ing :    1st,  the  attachments  of  the  tumor  are 


Fie.  525. 


Thomas's  spoon  saw. 


separated  by  a  saw,  which  greatly  limits 
hemorrhage ;  2d,  the  shape  of  the  spoon, 
convex  without  and  concave  within,  causes 
it  to  follow  of  itself  the  contour  of  the  tumor, 
unless  this  be  very  lobulated,  and  protect 
the  enveloping  uterine  tissues  from  injury ; 
3d,  the  highest  points  of  attachment  of  the 
tumor  are  as  readily  reached  as  the  lowest, 
the  freed  growth  descending  under  traction 
as  the  saw  severs  its  adhesions  in  successive 
sweeps  around  it ;  4th,  the  saw  action  gives 
to  the  process  of  separation,  whether  the 
growth  be  interstitial  or  submucous,  sessile 
or  pedunculated,  rapidity  and  certainty  ;  and 
5th,  and  last,  though  by  no  means  least,  the 
nature  of  the  spoon-saw  secures  separation 
of  a  growth  at  the  highest  point  of  its  attach- 
ment, leaving  no  peduncle  to  decompose."] 

Enucleation  by  inducing  gangrene. — This 
method,  if  we  count  those  in  which  pri- 
mary enucleation  was  attempted,  but 
could  not  be  effected,  and  include  also  a 
few  others  not  yet  on  record,  has  been 
performed  in  about  27  cases  ;  out  of  these 
there  have  been  about  13  deaths,  10  re- 
coveries, and  4  incomplete  cases  in  which 
either  it  was  known  that  the  whole  of  the 
tumor  had  not  come  away,  or  there  was  a 


return  so  soon  as  to  render  it  highly  prob- 
able that  some  part  had  been  left  behind. 
Almost  all  these  were  cases  in  which  the 
tumor  was  of  very  large  size,  and  in  sev- 
eral the  operation  was  undertaken  on 
account  of  immediate  urgency,  and  after 
the  patient  had  been  reduced  ito  the  very 
lowest  stage  by  hemorrhage.  Thus  it 
appears  probable  that  of  cases  of  this  class 
somewhat  more  than  one-half  may  be  ex- 
pected to  come  safely  through  the  risks 
incident  to  the  procedure,  and  rather 
less  than  half  to  result  in  complete  cures. 
It  must  be  borne  in  mind  that  a  large 
majority — indeed,  almost  the  whole — were 
out  of  all  possibility  of  treatment  by  the 
primary  method.  This  plan  has  the  rec- 
ommendation of  being  an  attempt  to 
imitate  nature.  Although  confessedly 
very  infrequent,  yet  cases  have  occurred 
in  which  fibrous  tumors  of  the  womb  have 
sloughed,  and  been  extruded  from  their 
bed  without  the  assistance  of  the  surgeon.2 

[l  Thomas  on  the  Diseases  of  Women,  p. 
539.] 

2  For  an  interesting  example  of  this,  see 
Mr.  Grimsdale's  paper  in  the  Liverpool  Me- 
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A  far  more  common  event  than  this  is  for 
them  to  become  pedunculated,  and  as- 
sume the  polypoid  form,  without  wholly 
losing  their  connections  to  the  uterus. 
Although  but  few  facts  exist  on  which  to 
ground"  a  positive  opinion,  yet  judging 
from  those  which  have  fallen  under  my 
notice,  I  suspect  that  the  fatality  of  the 
cases  in  which  spontaneous  extrusion  has 
occurred  has  been  little  less  than  that  of 
those  in  which  it  has  been  induced  artifi- 
cially. The  process  is  one  always  at- 
tended with  much  constitutional  irrita- 
tion. Although  no  single  operation  is 
required  in  itself  involving  much  risk,  yet 
with  a  large  sloughing  mass  in  such  an 
important  position,  with  fetid  discharges 
continuing  for  several  weeks,  the  patient 
is  kept  for  a  considerable  time  in  constant 
danger  of  the  development  of  some  fatal 
complication  in  the  form  of  pysemia,  per- 
itonitis, or  a  low  type  of  inflammation 
of  some  of  the  internal  viscera.  Re- 
peated, if  not  almost  daily,  manipulations 
are  needed,  and  the  increased  risk  of  some 
contagion,  either  of  erysipelas  or  pypemia, 
being  thus  conveyed  by  the  surgeon,  must 
not  be  lost  sight  of,  especially  if  the  pa- 
tient be  an  inmate  of  a  hospital. 

Then,  again,  it  must  be  borne  in  mind 
that  the  patient  has  been  reduced  by  long 
continued  hemorrhage,  and  that  in  ail 
probability  her  vital  organs  are  already,  to 
some  extent,  in  a  state  of  fatty  degenera- 
tion ;  a  condition  which,  under  the  evil  in- 
fluence of  profuse  suppuration,  is  not 
itnlikely  to  become  rapidly  advanced  to  a 
degree  incompatible  with  continuance  of 
function.  These  kinds  of  risks  render  the 
operation  one  which  will  always  be  at- 
tended with  much  danger,  and  it  must  be 
admitted  that  it  is  one  which  ought  never 
to  be  performed  in  a  hospital  ward.  A 
healthy  locality,  and  privacy  in  a  lnrge, 
well-ventilated  room,  with  the  undivided 
attentions  of  a  nurse,  should  be  regarded 
as  essential  conditions.  With  these,' and 
with  most  persevering  attention  to  all 
minutiae  of  the  medical  and  dietetic  man- 
agement of  the  patient,  it  may,  perhaps, 
be  reasonably  expected  that  the  mor- 
tality, even  in  severe  cases,  might  not 
exceed  a  third;  but  there  are  certainly, 

dico-Chirurgical  Journal,  No.  I.  I  do  not 
know  wliere  to  turn  for  the  record  of  an  in- 
stance of  spontaneous  piecemeal  disintegration, 
such  as  occurs  in  the  cases  surgically  treated. 
One  such,  however,  happened  in  St.  Barthol- 
omew's about  ten  years  ago,  the  patient  being 
one  of  the  ward  nurses,  and  its  particulars 
were  mentioned  to  me,  in  conversation,  by 
Sir  J.  Paget.  The  woman  recovered ;  but 
Dr.  West  has  informed  me  that  subsequently 
another  tumor  protruded,  as  a  polypus,  was 
removed  by  ligature,  and  that  death  from 
pyaemia  followed. 


thus  far,  no  grounds  for  expecting  better 
success  than  this. 

With  regard  to  the  plan  of  operating, 
it  would  appear  that  the  knife  possesses 
great  advantages  over  escharotics.  The 
object  is  as  much  as  possible  to  separate 
the  adhesions  of  the  tumor  from  its  cyst, 
and  to  thus  cut  off  its  vascular  supply. 
Now  the  effect  of  the  application  of 
escharotics  is  well  known  to  be  to  induce 
the  union  of  subjacent  parts,  and  of  this 
the  surgeon  not  unfrequently  avails  him- 
self ;  as  in  the  instance  of  abscess  in  the 
liver,  requiring  to  be  opened  externally. 
The  dread  of  hemorrhage  from  the  inci- 
sions has  been  proved  to  be  for  the  most 
part  n  chimera,  and  the  prevention  of 
this  is,  as  far  as  we  can  see,  the  only 
shadow  of  an  advantage  which  can  be 
claimed  for  the  escharotic  plan.  By 
means  of  a  free  incision,  the  surgeon  may 
not  only  divide  the  capsule  thoroughly, 
but  damage  the  tumor  itself,  and  facilitate 
the  employment  of  the  ringer  in  accom- 
plishing the  separation  of  the  cyst-wall  to 
as  great  an  extent  as  practicable.  The 
usefulness  of  ergot,  after  a  free  opening 
has  been  made,  and  the  certainty  of  its 
action  in  promoting  the  expulsion  of  the 
tumor,  is  a  point  on  which  all  observers 
agree.  Whether  or  not  an  attempt  should 
be  made  to  accomplish  the  enucleation  of 
the  sloughing  mass,  by  the  hand,  within 
a  week  or  two  of  the  commencement  of 
the  treatment,  or  whether  it  should  rather 
be  left  to  disintegrate  and  come  away  in 
fragments,  is  a  point  which  the  circum- 
stances of  the  particular  case  must  decide. 
Dr.  Atlee's  experience  seems  to  be,  that 
the  tumor  may  be  left  to  disintegrate, 
with  very  good  confidence  (provided  it 
has  been  well  exposed  and  freely  cut  into) 
that  such  results  will  ensue  ;  and  some 
facts  which  have  fallen  under  the  writer's 
observation  lead  him  to  give  full  credence 
to  this  d  priori  improbable  statement. 
The  vitality  of  many  uterine  fibroids  ap- 
pears to  be  very  small  indeed,  and  com- 
paratively little  interference  will  often 
suffice  to  insure  their  death ;  whilst  the 
manner  in  which  large  tumors,  when  they 
have  once  become  sloughy,  will,  as  it 
were,  melt  away,  is  quite  astonishing. 
[This  method  of  treating  fibroids  has  been 
falling  into  disuse  of  late  years,  while 
primary  enucleation  has  been  gaining 
favor  with  surgeons.] 

What  events  may  be  expected  ichen  fibrous 
tumors  are  not  interfered  with?  The  determina- 
tion of  the  feasibility  of  the  enucleation 
treatment  does  not  rest  solely  on  an  accurate 
estimate  of  the  amount  of  risk  which  inevit- 
ably attends  it.  We  must  consider  the  other 
alternatives  which  are  offered  us.  And  here, 
in  truth,  is  by  far  the  greatest  difficulty  of 
the  question.  If  these  tumors  were  always 
fatal  within  a  short  space  of  time,  no  one 
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would  hesitate  to  recommend  a  procedure 
that  offers  a  fair  chance  of  a  complete  cure  in 
a  proportion  of  about  two-thirds.  But  we 
know,  on  the  other  hand,  that  they  are  by 
no  means  of  infrequent  occurrence,  and  often 
cause  their  possessors  exceedingly  little  in- 
convenience. h\  cases,  too,  in  which  during 
one  stage,  and  that  often  a  protracted  one, 
repeated  and  exhausting  hemorrhages  have 
occurred,  we  know  that  not  infrequently  the 
tumor  will  either  alter  its  position,  diminish 
in  size,  or  undergo  such  modification  in  its 
relations  that  the  troublesome  symptoms  may 
cease  to  occur,  and  the  patient  be  restored  to 
health.  On  this  point  we  will  quote  only  the 
confirmatory  testimony  of  Lisfranc,  which  is 
the  more  valuable  because  it  comes  from  an 
ultra-partisan  of  the  operation.  After  speak- 
ing of  temporary  abatement  of  symptoms, 
that  surgeon  writes  :  "II  est  des  personnes 
plus  heureuses  ;  apres  avoir  eprouve  pendant 
quelques  annees  des  douleurs  violentes,  des 
pesanteurs  fort  incommodes,  des  pertes  tres- 
abondantes,  beaucoup  de  troubles  dans  les 
fonctions  digestives,  etc.,  elles  voient  ces 
phenomenes  morbides  se  dissiper ;  l'embon- 
point  renait  et  m3me  quelquefois  la  frai- 
cheur :  il  existe  seulement  un  peu  de  flueurs 
blanches,  une  legere  pesanteur  et  quelques 
petites  douleurs  dans  les  reins  ;  j'en  soigne 
plusieurs  qui,  portant  des  matrices  enormes 
et  fortement  bosselees,  fouraissent  depuis 
dix  ou  douze  ans  leur  carriere  avec  les  faibles 
inconvenients  que  j'ai  indiques  ;  elles  sem- 
blent  promettre  de  la  poursuivre  longtemps 
et  peut-etre  meme,  a  l'aide  des  moyens  hy- 
gieniques  et  de  quelques  soins  therapeutiques, 
comme  si  l'uterus  etait  a  l'etat  sain."  Clin. 
Chir.  de  la  Pitie,  vol.  iii.,  p.  16.     Researches 

Fig.  526. 


Diagram  showing  a  uterine  fibroid  encapsuled  in 
the  fundus  of  the  organ,  and  likely  to  grow  upwards 
iato  the  abdomen. 

in  the  pathological  theatres  show  us  what 
these  changes  are,  the  effects  of  which  we 
have  noticed  in  our  patients.  Uterine  tumors 
are  often  found  contracted  and  to  a  large  ex- 
tent calcified ;  or  they  may  be  lodged  in  the 


outer  part  of  the  uterus,  or  even  peduncu- 
lated into  the  peritoneal  cavity.  We  might 
also  mention,  under  the  possible  events  which 
may  obviate  the  necessity  of  an  operation, 
that  spontaneous  enucleation  may  occur ; 
but,  as  we  have  seen  above  that  the  risks 
attending  this  process  are  probably  as  great 
as  when  the  surgeon  interferes,  it  need  not 
claim  much  attention.  Thus,  then,  there  are 
probably  but  very  few  cases  in  which  the 
conscientious  surgeon  could  say  to  his  patient 
that  there  was  no  chance  of  recovery  without 
an  operation.  Still,  however,  that  numerous 
deaths  from  these  tumors  do  occur  is  un- 
doubted j1  and  in  certain  cases  the  amount  of 
reasonable  hope  is,  it  will  generally  be  ad- 
mitted', very  small  indeed.  While,  there- 
fore, the  indiscriminate  performance  of  these 
operations  would  be  exceedingly  unwise  and 
wrong,  yet  we  cannot  but  think  that  the  re- 
verse is  the  case  under  conditions  of  urgency. 
It  happens  very  fortunately  that  tumors 
which  cause  serious  symptoms  are  usually 
those  most  easily  accessible.  The  proximity 
of  the  tumor  to  the  mucous  membrane  of  the 
uterus  or  vagina,  but  especially  to  that  of  the 
uterus,  appears  to  be  the  main  determining 
cause  of  hemorrhage,  and  just  in  proportion 
as  the  mass  bulges  inwards  is  of  course  its 
suitability  for  enucleation.  Tumors  of  very 
large  size  have,  on  the  contrary,  usually  risen 
well  out  of  the  pelvis,  and  the  symptoms 
attending  them  are  often  comparatively  in- 
significant. 

Conclusions. — I  state  the  following  as  con- 
clusions, not  in  any  dogmatic  or  positive  sense 
of  the  term  ;  they  are  the  impressions  arrived 
at  after  much  careful  study  of  the  subject, 
but  further  experience  may  very  likely  mod- 
ify some  of  them  : — 

1.  That  surgical  interference  with  inter- 
stitial fibrous  tumors  of  the  uterus  is  always 
attended  with  very  considerable  risk,  and 
ought  not  to  be  practised  except  under  cir- 
cumstances of  urgency,  or  when  the  position 
of  the  growth  is  peculiarly  tempting. 

2.  That  when  the  tumor  is  not  of  very  large 
size,  and  is  already  partially  extruded,  the 
operation  is  rendered  comparatively  devoid 
of  danger,  and  ought  to  be  performed  at 
once. 

3.  That  when  the  tumor  is  as  yet  wholly 
embedded,  and  even  when  of  large  size,  the 
enucleation  treatment  is  yet  warrantable,  if 
the  patient's  life  be  threatened  by  hemor- 
rhage. 

1  An  instructive  and  warning  case  of  death 
from  a  fibrous  tumor,  which  was  in  slow  pro- 
cess of  spontaneous  extrusion,  is  given  by 
Mr.  Grimsdale  in  the  paper  already  referred 
to.  The  tumor  was  found  after  death  to  have 
been  well  suited  for  removal  by  operation. 
Many  such  cases  might  doubtless  be  collected. 
I  refer  to  Mr.  Grimsdale's  paper  with  much 
pleasure,  on  account  of  the  ability  and  can- 
dor which  characterize  it.  Those  who  con- 
template the  performance  of  operations  of 
this  kind  will  do  well  to  refer  to  it,  as  also  to 
the  detailed  descriptions  which  have  been 
given  by  French  surgeon3. 
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4.  That  primary  enucleation,  where  at  all 
easily  practicable,  is  much  preferable  to  the 
secondary  method. 

5.  That  where  the  tumor  is  very  large,  or 
where  found  after  the  incisions  to  be  firmly 
united  to  its  capsule,  the  secondary  plan 
should  be  preferred. 

6.  That  whichever  plan  it  is  intended  to 
adopt,  the  first  incision  should,  excepting 
under  unusual  circumstances,  be  made  from 
within  the  cavity  of  the  cervix,  and  should 
be  as  free  as  possible. 

7.  That  the  danger  of  hemorrhage  from 
this  incision  is  very  slight  indeed. 

8.  That  as  much  should  be  done  as  practi- 
cable at  the  first  operation  in  freeing  the 
tumor  from  its  cyst.  Thus,  if  the  adhesions 
be  found  more  loose  than  had  been  expected, 
a  primary  enucleation  may  be  completed  where 
the  slower  plan  had  been  proposed. 

9.  That  the  after-treatment,  in  cases  of 
primary  enucleation,  should  consist  in  ward- 
ing off  the  shock  by  opiates,  in  sustaining 
the  strength,  and  in  the  free  use  of  stimuli 
and  nutritious  diet. 

10.  That  in  cases  of  secondary  enucleation 
the  ergot  of  rye  should  be  administered,  so 
as  to  keep  up  vigorous  uterine  action  ;  and 
that  the  greatest  attention  should  be  paid  to 
sustaining  the  patient's  strength,  and  to  the 
removal  of  discharge  and  shreds  of  slough, 
as  fast  as  formed. 

11.  That  in  cases  of  great  exhaustion  and 
threatened  pelvic  inflammation,  the  internal 
use  of  turpentine  is  of  great  value. 

12.  That  in  cases  of  secondary  enucleation 
the  surgeon  need  not  be  anxious  about  the 
removal  of  the  tumor  en  masse,  but  may  con- 
fidently expect  that,  if  it  have  taken  on  a 
sloughy  state  in  its  lower  part,  the  death  and 
piecemeal  disintegration  of  the  whole  will 
follow. 

13.  That  the  "recurrent  fibroid"  tumors 
slough  away  yet  more  readily  after  interfer- 
ence than  the  true  fibrous  ones,  although 
liable  to  return  after  a  short  interval. 

14.  That  after  a  successful  enucleation- 
procedure,  complete,  though  gradual,  restora- 
tion to  good  health  may  be  expected. 

[The  treatment  of  fibroids  described 
above,  applies  only  to  such  tumors  as  can 
be  reached  through  the  cavity  of  the  ute- 
rus,—the  submucous  and  the  interstitial. 
The  sub-peritoneal  fibroids  are  less  amena- 
ble to  surgical  treatment,  and  it  is  only 
when  such  tumors  positively  endanger 
life  that  surgical  interference  is  justifiable. 
The  method  of  treating  these  are  as  fol- 
lows :  Excision  by  laparotomy,  adapted 
to  pedunculated  tumors  ;  ablation  of  the 
uterus,  indicated  when  the  attachment  of 
the  tumor  to  the  uterus  is  such  as  to  ren- 
der the  separation  of  the  two  impossible  ■ 
and  removal  of  the  ovaries,  oophorec- 
tomy Battey's  operation,  far  the  purpose 
ol  inducing  the  menopause  and  thereby 
preventing  the  further  growth  of  the 
tumor,  a  result  which  is  sometimes 
attained. 


I  _  Excision  by  laparotomy  is  performed 
I  in  the  same  way  as  ovariotomy,  and  hence 
|  need  not  be  described  here. 

Several  methods  of  performing  abla- 
I  tion  of  the  uterus  have  been  described. 

Dr.  Thomas's  operation  appears  to  me  to 
|  be  preferable.     The  following  is  his  own 

description  of  the  procedure.1 

"The  abdominal  walls  are  incised  as  for 
ovariotomy,  and  all  cystic  formations  emp- 
tied by  the  trocar  and  canula.  The  lowest 
portion  of  the  tumor  is  then  manipulated 
so  that  a  strong  cord,  a  piece  of  cod-line  for 
example,  is  passed  under  it.  By  this  the 
pelvic  extremity  of  the  tumor  is  lifted,  so  that 
one  limb  of  the  clamp  (figs.  527  and  528,  p. 
999),  which  measures  nine  and  a  half  inches 
in  length,  can  be  passed  under  it.  The 
second  limb  of  the  clamp  is  then  screwed  to 
the  first,  the  tumor  cut  through,  the  severed 
end  of  it  drawn  down  by  the  vulsella,  and 
the  entrance  of  blood  to  the  peritoneal  cavity 
being  prevented  by  stuffing  napkins  under 
and  around  the  bleeding  surface,  the  mass  is 
diminished  in  size  by  the  knife,  and  removed 
as  rapidly  as  possible.  The  pedicle  is  then 
examined,  and  if  it  be  found  practicable  a 
second  clamp  is  placed  lower  down,  the  first 
removed,  and  additional  tissue  cut  away  above 
the  lower  one.  The  clamp  is  kept  in  place 
during  the  progress  of  the  case  as  after  ovari- 
otomy. 

"  Should  this  manoeuvre  be  found  to  be  im- 
possible from  the  great  bulk  of  the  lower 
segment  of  the  tumor,  the  incision  is  pro- 
longed to  such  an  extent  that  the  tumor  can 
be  delivered  with  a  certain  degree  of  force. 
Two  assistants  then  lift  it  as  high  in  the  air 
as  possible,  and  the  attachment  of  the  blad- 
der to  the  tumor  being  examined  by  the  ca- 
theter, the  former  is  detached  from  the  latter, 
if  this  be  found  necessary.  As  near  to  the 
vaginal  junction  as  it  can  be  placed,  the  large 
clamp  is  then  applied  and  screwed  so  firmly 
as  to  control  hemorrhage. 

"  By  this  means  the  portion  of  the  tumor 
which  is  to  be  used  as  a  pedicle  is  compressed, 
and,  as  far  as  possible,  diminished  in  bulk. 
The  tumor,  and  as  much  of  the  uterus  as  is 
above  the  clamp,  is  now  cut  off.  The  clamp 
is  thus  far  used  as  the  main  hemostatic  agent, 
but  it  is  not  to  be  thus  employed  perma- 
nently. Three  or  four  steel  knitting  needles 
are  now  passed  through  the  tissue  just  above 
the  clamp,  at  right  angles,  so  as  to  support 
the  part  after  the  clamp  is  loosened.  Then 
by  large  cautery  irons  the  tissue  above  clamp 
and  needles  is  thoroughly  charred.  This  is 
the  permanent  hemostatic  power  upon  which 
dependence  is  placed,  and  to  render  it  reliable 
the  whole  inch  of  pedicle  above  the  clamp 
should  be  completely  charred.  The  clamp  is 
now  loosened,  the  ordinary  antiseptic  dress- 
ing applied,  and  the  patient  put  to  bed  and 
closely  watched  for  evidences  of  hemorrhage 
or  shock.     The  first  should  be  met  by  tight- 


['  See  Thomas  on  the  Diseases  of  Women, 
p.  549.]  ' 
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Thomas's  clamp  open. 

ening  the  screws  of  the  clamp,  the  second  by 
hypodermic  injections  of  morphia,  brandy, 
and  ether,  and  by  warmth  to  the  entire  body, 
especially  the  soles  of  the  feet  and  palms  qf 
the  hands." 

The  third  method  of  treatment,  removal 
of  the  ovaries  is  given  under  oophorec- 
tomy, p.  1024.] 


VI.  Cancer  of  the  Uterus  tnt  re- 
ference to  Surgical  Treatment. 

Malignant  disease  of  the  uterus  rarely 
presents  itself  to  our  notice  in  a  stage 
permitting  of  surgical  cure.  Including  in 
that  term  the  so-called  cauliflower  ex- 
crescence, the  epithelial  cancer,  and  the 
medullary  cancer,  the  remark  still  ap- 
plies to  all,  that  they  have  usually  ad- 
vanced too  widely  when  the  surgeon  is 
first  consulted,  to  allow  of  the  satisfactory 
employment  either  of  the  knife  or  caus- 
tics.1 In  a  vast  majority  of  cases,  all 
these  forms  of  morbid  growth  begin  at  or 
very  near  to  the  os  uteri ;  and  if  dis- 
covered early,  would  probably  admit  of 
removal,  in  many  instances,  with  benefit 
more  or  less  lasting.  In  all,  however, 
the  ulceration  extends  rapidly,  and  the 
patient  does  not  submit  to  an  examina- 
tion until  already  the  vaginal  tissues  have 
become  involved,  or  the  cervix  has  been 


1  "Though  for  the  past  twelve  years  I  have 
been  constantly  looking  out  for  cases  suitable 
for  it,  but  one  instance  has  come  under  my 
observation,  in  which  my  surgical  colleagues 
have  considered  it  justifiable,  and  two  or 
three  more  in  which,  in  my  own  opinion,  it 
might  have  been  attempted."  Dr.  West's 
Lectures,  p.  413. 


Thomas's  clamp  closed. 


deeply  attacked.  If  the  disease  have 
thus  widely  extended,  if  it  have  left  the 
lips  of  the  uterus  laterally,  or  if  it  have 
passed  upwards  and  induced  thickening 
of  adjacent  structures,  then  the  operation 
of  excision  is  attended  by  great  danger, 
and  affords  but  little  chance  of  benefit. 
Hence  it  follows  that  suitable  cases  for 
operation  are  very  rare. 

It  is  not  by  any  means  an  easy  matter 
in  many  cases  to  make  a  confident  differen- 
tial diagnosis  between  a  simple  or  vene- 
real ulceration  of  the  os  uteri  and  one  of 
a  malignant  nature  in  an  early  stage. 
The  tendency  of  the  latter  to  bleed,  its 
warty  and  thickened  edges,  and  fetid  dis- 
charge, are  the  chief  symptoms  on  which 
to  rely.  The  surgeon  must  notice  espe- 
cially whether  there  be  any  tendency  to 
new  growth,  and,  if  practicable,  a  small 
portion  of  the  edge  should  be  removed  for 
microscopic  examination.  Pain,  if  severe, 
is  a  very  suspicious  sign.  That  old  syphi- 
litic ulcers  may  occasionally  assume  a 
cancerous  action,  there  is  good  reason  for 
believing.  If  doubt  be  felt,  it  should,  if 
possible  be  removed  at  once,  either  by 
consultation  with  others,  or  by  resort  to 
the  microscope  ;  for  if  the  disease  be  in  a 
stage  permitting  of  removal,  it  should  on 
no  account  be  allowed  further  time  for 
extension. 

With  regard  to  the  diagnosis  from  each 
other  of  the  different  varieties  of  malig- 
nant disease  met  with  in  this  locality,  no 
practical  benefit  can  be  got  from  its  de- 
tailed consideration  here.  With  respect 
to  them  all,  the  question  of  surgical  im- 
portance is  more  as  to  extent  than  kind. 
All,  if  limited  to  the  lips  of  the  uterus, 
and  if  the  latter  or^an  be  unenlarged  and 
quite  movable,  should  be  either  removed 
by  operation  or  destroyed  by  caustics.     If 
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neither  of  these  procedures  are  appro- 
priate, the  only  resource  left  is  palliative 
treatment— the  mitigation  of  pain  ;  the 
restraining  of  hemorrhages,  and  the  les- 
sening of  discharge  and  fetor.  Opium, 
rest  in  the  recumbent  posture,  and  the 
Use  of  detergent  injections  (arsenic, 
Condy's  fluid,  chloride  of  zinc,  and  the 
like)  are  the  means  by  which  these  indi- 
cations are  to  be  attained.  The  prognosis 
of  malignant  disease  of  the  uterus,  de- 
spite all  that  can  be  done  by  art  to  di- 
minish the  sufferings  which  lead  on  to  the 
inevitable  result,  is  most  gloomy.  The 
fact  that  a  most  painful  and  protracted 
death  is  the  other  alternative  ought  cer- 
tainly to  be  allowed  its  due  weight  in 
inciting  us  to  energy  in  the  treatment  of 
any  cases  which  come  under  observation 
in  an  early  stage,  and  may  even  justify 
resort  to  measures  not  by  any  meaus  free 
from  immediate  risk. 

I  shall  probably  be  excused  for  not 
entering  here  into  any  examination  of  the 
operation  for  extirpation  of  the  whole 
uterus  when  affected  by  cancer.  That, 
excepting  in  very  rare  instances  of  com- 
plete procidentia,  it  is  not  justifiable,  is 
admitted  by  all.  Dr.  West,  who  has  care- 
fully collected  the  statistics  concerning  it, 
informs  us  that  of  a  total  "  of  25  cases, 
22  terminated  fatally  in  consequence  of 
the  operation,"  and  but  3  recovered.  Of 
the  three  latter,  "  two  months,  four 
months,  and  one  year  were  the  periods 
during  which  the  patients  respectively 
survived." 

Excision  of  cancerous  ulcers  affecting 
the  lips  of  the  uterus  (or  amputation 
through  its  cervix)  is  an  operation  of  a 
very  different  character,  and  in  well- 
selected  cases  not  attended  by  any  large 
amount  of  risk.  Its  introduction  dates 
from  the  earliest  years  of  the  present  cen- 
tury, when  it  was  largely  employed  by 
Osiander,  of  Gottingen,  and  subsequently 
byLisfranc,  of  Paris.  Unfortunately,  for 
reasons  which  we  need  not  state,  the 
large  statistics  brought  forward  by  the 
latter  surgeon  are  utterly  without  value. 
In  this  country  it  has  not  been  very 
largely  adopted,  although  many  surgeons 
have  performed  it  in  isolated  cases.  Sir 
James  X.  Simpson  has  probably  had  the 
largest  experience  of  any  British  surgeon 
respecting  it. 

Mode  of  'performance.  —  The  patient 
should  be  placed  in  the  lithotomy  posi- 
tion, and  the  thighs  well  separated.  The 
vagina  being  opened  by  the  duck-billed 
spatula — or,  if  requisite,  by  a  bivalve 
speculum — the  cervix  should  be  securely 
seized  by  long  toothed-forceps  or  Museux 
hooks,  and  steadily  but  gently  dragged 
downwards.  At  this  stage  it  is  a  good 
precaution  to  transfix  it  latterly,  above 
where  it  is  intended  to  cut,  by  a  needle 


armed  with  a  wire  ligature,  the  latter  to 
be  retained.  The  uterus  having  been 
brought  as  low  as  possible,  the  incisions 
are  to  be  commenced  below,  at  a  suitable 
distance  from  the  diseased  structures,  and 
carried  from  behind  inwards  and  up- 
wards ;  then  a  similar  incision  is  made  in 
front,  and  carried  inwards  and  backwards 
so  as  to  cut  out  a  conical  portion.  In  this 
incision  either  scissors  or  knife  may  be 
employed  ;  if  the  latter,  it  should  have  a 
rounded  point.  After  the  section,  by 
means  of  the  wire  previously  inserted, 
the  stump  may  be  still  held  in  view,  both 
to  permit  of  examination  as  to  whether 
the  disease  has  been  completely  removed, 
and  of  the  application  of  escharotics, 
should  the  hemorrhage  make  them  desira- 
ble. The  advantage  of  beginning  at  the 
lowest  part,  is,  that  the  blood  does  not 
conceal  the  surface  where  the  next  inci- 
sions are  to  be  made.  It  is  one  of  those 
operations  in  which  the  plan  of  constant 
irrigation  during  its  performance  may  be 
adopted  with  advantage.  The  actual 
cautery  and  the  perchloride  of  iron  ought 
to  be  at  hand,  in  case  their  application 
may  be  required.  As  hemorrhage  may 
chance  to  recur  some  hours  afterwards,  it 
is  desirable  to  retain  hold  of  the  stump 
by  leaving  the  wire  in,  or  the  latter  may 
be  made  use  of  to  tie  a  compress  of  lint 
over  the  bleeding  surface. 

With  the  precaution  above  described 
the  operation  of  excision  by  cutting  in- 
struments is  probably  safer  and  preferable 
every  way  to  that  by  the  eeraseur.  W^ith 
the  latter  instrument  the  surgeon  is  not 
able  to  adapt  his  line  of  incision  accu- 
rately ;  the  chain  must  pass  horizontally 
across  the  entire  cervix,  and,  in  order  to 
be  sufficiently  above  the  disease  at  one 
part,  it  may  be  needful  to  take  much  more 
than  is  necessary  at  the  opposite  side. 
This  would  be  of  minor  importance  if 
it  did  not  involve  more  or  less  risk  of 
including  a  portion  of  the  peritoneal 
pouches,  which  have  been  drawn  down 
by  the  back  and  front  parts  of  the  cervix.1 
It  is  impracticable  with  the  eeraseur  to 
remove  a  conical  portion,  as  advised 
above  ;  and  lastly,  although  this  instru- 
ment obviates  to  a  great  extent  the  danger 
from  hemorrhage,  it  probably  increases 
those  from  peritonitis  and  pyaemia.  It  is 
for  cases  of  long  cervix  that  the  eeraseur 
is  especially  adapted,  and  precisely  in  the 
same  is  direct  excision  easy  and  safe.2 

1  This  risk  is  not  imaginary.  I  am  ac- 
quainted with  a  case  in  which  a  considerable 
portion  of  the  peritoneum  was  thus  removed. 
Others  are  also  on  record.  See  Simpson's 
Lectures  in  the  Medical  Times  and  Gazette, 
vol.  xviii.,  p.  105,  and  Dr.  West,  op.  cit.,  p. 
416. 

1  If  the  eeraseur  be  used,  an  instrument 
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After    the    amputation   of   the   cervix 
uteri,  whether  by  scissors  or  ecraseur,  the 

Fig.  529. 


Copied  from  Sir  James  Y.  Simpson's  Obstetric  Works, 
vol.  i.,  p.  164.  The  wood-cut  represents  a  cauliflower 
excrescence  excised  in  the  case  referred  to  in  the 
text. 


patient  should  be  carefully  and  unremit- 
tingly watched  for  twenty-four  hours.  In 
addition  to  the  risk  that  bleeding  may 
occur,  it  is  possible  that  a  peculiar  form 
of  collapse  (abdominal  collapse  of  Dr. 
Barnes)  may  supervene.  Simpson  records 
two  such  cases,  one  of  which  proved  im- 
mediately fatal,  there  having  been  no 
hemorrhage  or  other  cause  adequate  to 
explain  it. 

For  reasons  already  hinted  at,  it  is  al- 
most impossible  to  obtain  any  trustworthy 
data,  either  as  to  the  immediate  risks  of 
the  operation  or  the  average  duration  of 
life  in  successful  cases  after  it.  Simpson 
records  in  detail  one  case  in  which  he 
excised  a  large  epithelial  cancer  (cauli- 
flower excrescence),  and  the  woman  at 
the  date  of  his  lecture  (eighteen  years 
after  the  operation),  Avas  still  in  good 
health,  having  borne  several  children  in 
the  interval.  He  seems  to  be,  on  the 
whole,  very  favorably  impressed  as  to  the 


Fig.  530. 


Nodule  of  cancer  in  the  scar  left  by  an  excision  of  the  os  uteri  six  months  previously.  The  wood-cut  shows 
the  exact  size  of  the  portion  removed  at  the  second  operation.  The  probe  is  passed  up  the  canal  of  the  cervix. 
From  a  case  recorded  by  the  writer  in  the  Path.  Trans.,  vol.  viii.,  p.  253.     [See  also  iig.  531.] 


value  of  the  operation ;  but  he  abstains 
from  furnishing  any  numerical  data  as  to 
the  results  he  has  obtained.1  With  the 
exception  of  two  or  three  cases  in  Guy's 
Hospital,  the  operation  has  not,  I  believe, 
been  performed  of  late  years  in  any  of  our 
larger  London  hospitals.  The  Guy's 
cases,  were,  I  believe,  all  successful,  but 
productive  only  of  temporary  benefit. 


with  a  curved  end  will  be  found  more  con- 
venient than  a  straight  one.  A  strand  of 
twisted  wire,  as  recommended  by  Simpson, 
will  be  better  than  a  chain. 

1  The  following  extracts  from  his  lecture 
are  of  much  interest:  "I  never  saw  a  case 
which  proved  fatal  by  bleeding,  or  even  one 
where  hemorrhage  occurred  in  any  alarming 
degree."  "Let  me  lastly  observe,  that  some 
patients,  but  not  very  many,  have  died  of 
peritonitis,  or  that  form  of  surgical  fever," 
etc. 

vol.  n.—  04 


If  the  case  be  one  in  which  the  surgeon 
has  any  choice  as  to  performance  of  ex- 
cision, he  will  probably  do  well  to  prefer 
it  to  the  use  of  escharotics.  There  are 
certain  cases,  however,  in  which  the  dis- 
ease extends  too  deeply  for  a  safe  excision, 
where  it  may  yet  be  fair  to  employ  the 
former.  The  best  for  the  purpose  is 
probably  the  dried  sulphate  of  zinc,  as 
advised  by  Sir  James  Y.  Simpson.  It  may 
be  applied  either  in  powder,  by  aid  of  a 
speculum,  or  made  up  into  a  pessary  by 
means  of  ointment.  Some  carbonate  of 
soda,  in  the  form  of  a  pessary,  should  be 
introduced  into  the  vagina,  to  neutralize 
the  zinc  in  case  it  should  run.  The 
potassa  fusa  is  not  manageable  ;  but  the 
chloride  of  zinc  may,  with  care,  be  con- 
veniently used.  The  actual  cautery  is, 
however,  perhaps  as  efficient,  as  free  from 
risk,  and  as  little  painful  as  any,  espe- 
cially when  heated  bj'  the  aid  of  galvanism. 
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In  many  cases  in  which  escharoties  have 
not  effected  a  cure,  the  patient  has  yet 
been  fully  compensated  for  the  pain  in- 
curred, by  the  temporary  alleviation  of 
symptoms  which  resulted. 

Fig.  531. 


'Cell  structures  from  the  nodule,  showing  altered  forms 
columnar  and  ciliated  epithelium. 


[The  great  object  in  the  surgical  treat- 
ment of  cancerous  disease  of  the  uterus, 
is  the  removal  or  destruction  of  all  of  the 
abnormal  tissue  by  means  which  will  cause 
the  least  possible  hemorrhage.  The  use 
of  the  galvano-  or  thermo-cautery  fulfils 
these  indications. 

When  the  disease  is  limited  to  the  cer- 
vix, the  wire  of  the  galvano-cautery  is 
passed  around  the  cervix  as  high  up  as 
possible,  and  the  parts  are  amputated  by 
slowly  narrowing  the  loop  of  the  heated 
wire. 

If  the  disease  has  extended  above  the 
reach  of  this  method  of  operating,  the 
involved  tissue  should  be  rapidly  removed 
by  Simon's  scoop,  or  Sims'  curette.  To 
arrest  the  hemorrhage  and  destroy  any 
abnormal  tissue  which  may  have  escaped 
the  curette,  the  parts  should  be  thoroughly 
cauterized  by  the  thermo-cautery.  The 
hemorrhage  which  occurs  in  this  method 
of  operating  is  sometimes  quite  free,  but 
usually  not  dangerous,  if  the  curette  is 
used  boldly  and  rapidly.  In  case  the 
bleeding  should  interfere  with- the  cauter- 
ization, a  tampon  should  be  introduced 
and  left  in  place  for  twenty-four  hours  or 
more,  when  it  can  be  removed  and  the 
parts  cauterized.] 

VII.  Malignant  Disease  of  the 
External  Genitals. 

The  chief  form  of  malignant  disease  by 
"which  the  external  genitals  of  the  female 


are  attacked  is  epithelial  cancer.  With 
the  epithelial  disease,  there  may  in  some 
cases  be  a  certain  amount  of  melanotic 
growth  interspersed,  or  the  disease  may 
even  begin  in  a  mole,  and  be  chiefly  of  the 
latter  character.  In  females  of  mid- 
dle age  epithelial  cancer  of  the  labia, 
or  adjacent  parts,  is  by  no  means  in- 
frequent. The  disease  presents  the 
same  characters  as  in  other  parts. 
An  irregular,  undermined  indurated 
edge,  an  unhealthy  pray  surface,  and 
atendenc}'  to  the  production  of  warty 
granulations,  are  its  chief  features. 
It  is  a  most  formidable  disease.  Ab- 
sorption from  these  parts  is  usual]}- 
very  rapid  :  the  glands  in  the  groin 
become  contaminated  with  startling- 
rapidity  ;  and  the  surgeon's  function 
is  then  for  the  most  part  restricted  to 
attempts  at  alleviation.  In  all  the 
cases  with  the  subsequent  history  of 
which  I  am  acquainted,  the  result  has 
been  a  speedy  recurrence.  In  two  of 
my  own  it  was  needful  to  remove  also 
diseased  glands  from  the  groin. 

Like  epithelial  cancer  of  the  penis, 
scrotum,  etc.,  in  the  male, it  is  chiefly 
of  met  with  in  middle-aged  or  elderly 
persons,  but  may  occasionally  be 
found  in  younger  women.  USTot  unfre- 
quently  when  it  occurs  to  young  adults,  it 
attacks  a  sore  which  was  in  the  first  in- 
stance venereal.  This  fact  must  be  kept 
in  mind  in  practice,  or  an  error  in  diag- 
nosis may  result.  The  one  point  in  re- 
spect to  the  hopeful  treatment  of  epithe- 
lial cancer  is  its  early  recognition. 

Considerable  differences  are  observed 
in  different  cases  of  cancer  of  the  female 
genitals.  In  some  the  course  of  the  dis- 
ease is  very  rapid,  in  others  much  slower. 
I  believe  it  will  usually  be  noticed  that 
when  the  ulcer  began  on  the  mucous 
surface  it  has  been  rapid  in  progress,  and 
that  when  in  the  skin  it  has  been  more 
slow. 

Although,  as  above  stated,  it  is  ex- 
tremety  prone  to  recur  after  excision,  yet, 
as  we  possess  no  other  remedy,  there  can 
be  no  doubt  that,  wherever  practicable, 
the  diseased  part  should  be  freely  re- 
moved, or  destined  by  caustic.  In  most 
cases  the  knife  is  probably  preferable.  If 
the  inguinal  glands  are  at  all  enlarged, 
such  as  are  so  should  be  removed  also. 
These  operations  are  rarely  dangerous  to 
life,  and  usually  the  patient's  sufferings 
are  wholly  relieved  for  the  time  ;  often  a 
few  months  of  enjoj^able  life  are  obtained 
before  the  disease  recurs.  Since,  there- 
fore, in  almost  all  instances  they  give  re- 
lief for  a  longer  or  shorter  period,  while 
there  is  always  a  chance  that  a  cure  may 
be  obtained,  it  is  without  doubt  the  sur- 
geon's duty  to  give  his  patient  the  benefit 
offered  whenever  practicable.     If  the  dis- 
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ease  recur,  a  second  period  of  health  and 
freedom  from  suffering  may  be  obtained 
by  a  second  use  of  the  knife.  Whether 
the  operation  be  a  primary  or  a  secondary 
one,  it  is  impossible  to  exaggerate  the  im- 
portance of  doing  it  early.  It  is  only  in 
the  early  cases  that  there  is  any  chance  of 
a  permanent  cure. 

Respecting  the  Rodent  Ulcer,  little 
need  here  be  said.  It  is  very  rarely  met 
with  on  the  female  genitals.  I  think  I 
have  seen  one  undoubted  example  of  it. 
It  is  distinguished  from  epithelial  cancer 
by  the  absence  of  warty  growth,  by  its 
slow  progress,  and  by  its  never  causing 
the  lymphatic  glands  to  enlarge.  It 
should  always  be  excised  when  practi- 
cable. The  diagnosis  will  usually  rest 
between  it  and  sores  of  tertiary  syphilitic 
origin. 


VIII.  Non-malignant  Diseases  of 
the  External  Genitals. 

The  diseases  of  an  innocent  nature  to 
which  the  external  genitals  of  the  female 
are  liable  will  chiefly  lind  place  in  con- 
nection with  other  subjects.  Thus  the 
induration  and  enlargement  of  the  labia, 
clitoris,  etc.,  are  most  frequently  forms  of 
elephantiasis  consequent  on  venereal  af- 
fections. It  may  be  convenient,  however, 
to  remark  here,  respecting  the  removal  of 
these  enlargements,  that  they  may  for  the 
most  part  be  undertaken  with  perfect 
safety.  Hypertrophies  of  the  labia  com- 
mence usually  in  inflammatory  oedema, 
produced  by  the  irritation  of  gonorrhoea! 
discharge,  or  of  mucous  tubercles  ;  but 
when  they  have  advanced  to  a  certain  ex- 
tent, they  tend  to  increase,  in  consequence 
of  the  mechanical  impediments  to  a  nor- 
mal state  of  circulation  presented  by 
their  pendent  position,  and  without  any 
reference  to  their  original  cause.  It  is 
therefore  desirable  that  they  should  be 
removed  early.  When  very  large,  the 
risk  of  very  profuse  hemorrhage  is  con- 
siderable. The  bleeding  is  usually  from 
a  multitude  of  small  vessels,  not  from 
any  single  one  of  considerable  size.  A 
good  precaution  against  hemorrhage  is 
to  transfix  the  base  of  the  pendulous  mass 
by  means  of  hare-lip  pins  before  using 
the  knife.  Over  these  pins  twisted  liga- 
tures may  be  applied,  so  as  tightly  to 
compress  the  divided  structures  and  ar- 
rest all  bleeding.  Of  course  all  vessels 
that  can  be  tied  separately  should  be 
secured  previously  to  the  application  of 
the  twisted  sutures.  On  several  occasions 
I  have  found  the  latter  the  only  means 
by  which  the  continued  draining  from 
small  vessels  could  be  stopped. 

These  tumors  consist  only  of  hypertro- 
phied  cutaneous  structures,  and  may  be 


developed  to  a  very  large  size,  if  not  re- 
moved in  anticipation.  They  may  in- 
volveone  or  both  labia,  the  clitoris,  or  any 
part  of  the  immediately  adjacent  integu- 
ment. It  is  sometimes  needful  to  bear  in 
mind  that  their  subjects  have  often  also 
suffered  from  constitutional  syphilis, 
since,  in  the  after-treatment  of  the 
wound,  specific  remedies  may  become 
necessary. 

Cystic  tumors  may  be  met  with  occasi- 
onally in  the  subcutaneous  tissues  of  the 
female  genitals.  The  most  common  are 
those  formed  in  connection  with  the  Cow- 
perian  glands.  They  are  found  to  be  about 
an  inch  or  an  inch  and  a  half  within  the 
vulva,  and  placed  a  little  below  the  mid- 
dle of  one  or  other  side  of  the  vagina. 
They  are  usually  somewhat  movable,  and 
non-adherent  to  the  mucous  membrane  ; 
often  very  tender  to  the  touch  ;  and  rarely 
larger  than  a  chestnut.  When  opened,  a 
glairy  mucus  escapes,  often  of  fetid  odor. 
Their  mucous  contents  may  be  mixed  in 
greater  or  less  degree  with  inflammatory 
products  ;  and  sometimes  acute  inflam- 
mation has  occurred,  and  dirty  grumous 
pus,  of  most  fetid  smell,  is  the  product. 
For  all  these  conditions  the  simple  mea- 
sure of  treatment  is  to  lay  them  freely 
open,  and  to  introduce  lint,  to  prevent 
premature  closure  of  the  orifice.  They 
are  more  common  in  young  women  than 
in  those  of  more  advanced  age,  and  are 
not  unfrequently  met  with  soon  after  mar- 
riage. 

In  rare  instances  cystic  tumors  of  much 
larger  size  than  those  developed  from  in- 
flammation of  Cowper's  gland  occur  be- 
neath the  labia.  These  sometimes  pos- 
sess a  smooth  lining  membrane,  which  it 
is  desirable  to  dissect  cleanly  out,  in  order 
to  preveut  refilling.  Their  contents  are 
usually  glairy,  indicating  that  the  start- 
ing-point was  from  a  follicle  or  mucous 
gland.  There  is  almost  always  the  his- 
tory of  long  duration.  An  entire  absence 
of  inflammatory  irritation  has  usually 
been  the  reason  for  their  being  allowed 
to  attain  to  an  inconvenient  size  before 
surgical  advice  has  been  sought.  In  un- 
dertaking the  removal  of  these  cysts,  the 
surgeon  must  always  be  prepared  for  free 
hemorrhage,  owing  to  the  highly  vascular 
endowments  of  the  parts. 


[Pudendal  Hematocele. 

The  interruption  of  the  venous  circula- 
tion in  the  lower  portion  of  the  body  oc- 
curring in  pregnancy  predisposes  to  he- 
matocele. The  vessels  become  distended, 
and  their  walls  attenuated,  so  that  they 
are  liable  to  rupture  during  labor.  For 
these  reasons  hematocele  occurs  most  fre- 
quently  as   a   complication    incident    to 
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child-bearing,  and  its  management  there- 
fore falls. to  the  lot  of  the  obstetrician. 
For  a  full  discussion  of  this  subject  the 
reader  is  referred  to  the  work  of  Prof. 
Fordyce  Barker  on  puerperal  diseases. 

Apart  from  pregnancy  and  parturition, 
pudendal  hematocele  may  be  caused  by 
injuries,  and  its  management  then  de- 
volves upon  the  surgeon.  When  a  blood- 
vessel in  the  labia  or  in  the  lower  portion 
of  the  vagina  is  ruptured  from  any  cause, 
such  as  a  direct  blow,  the  blood  is  poured 
out  into  the  areolar  tissue,  which  yields 
so  readily  that  but  little  pressure  is  made 
upon  the  bleeding  vessels,  and  hence  the 
hemorrhage  is  usually  extensive.  In 
slight  cases  recovery  may  take  place  by 
absorption  of  the  transuded  blood,  but 
in  well-marked  cases  the  accumulation  of 
blood  is  so  great  as  to  arrest  the  circula- 
tion in  the  parts  involved,  and  sloughing 
may  follow.  If  this  does  not  occur,  sup- 
puration takes  place,  owing  to  the  inter- 
rupted nutrition  caused  by  the  presence 
of  the  coagulated  blood.  Extensive  sup- 
puration may  be  followed  by  septicaemia, 
a  condition  which  I  have  known  to  end 
fatally  in  one  instance. 

The  symptoms  are  pain  in  the  part  af- 
fected, sudden  swelling,  and  after  a  time 
discoloration.  If  inflammation  and  sup- 
puration take  place,  the  symptoms  char- 
acteristic of  these  conditions  are  devel- 
oped. 

If  a  case  comes  under  the  surgeon's  ob- 
servation while  hemorrhage  is  still  going 
on  in  the  areolar  tissue,  efforts  should  be 
made  to  arrest  the  flow  by  the  application 
of  ice  or  by  pressure.  If  this  treatment 
is  ineffectual,  or  if  the  patient  is  not  seen 
until  the  bleeding  has  ceased  and  the 
blood  has  coagulated,  the  most  effectual 
treatment  is  to  make  a  free  incision,  evac- 
uate the  accumulated  blood,  and  treat  the 
cut  as  an  ordinary  wound.  I  much  pre- 
fer to  make  the  incision  with  the  thermo- 
cautery. By  this  means  further  hemor- 
rhage is  avoided.  In  a  case  recently  so 
treated  the  bleeding  began  again — as  of- 
ten happens — after  making  the  incision 
and  removing  the  clot.  The  largest  bleed- 
ing vessel  was  found  and  ligated,  and  a 
number  of  points  from  which  there  was 
oozing  were  touched  with  the  cautery, 
and  all  hemorrhage  was  completely  ar- 
rested. Drainage  was  provided  for,  and 
the  ordinary  antiseptic  dressing  em- 
ployed. The  patient  made  a  rapid  re- 
covery. 

If  the  thermo-cautery  is  not  at  hand, 
the  incision  can  be  made  with  a  scalpel, 
and  the  hemorrhage  controlled  by  means 
of  the  ordinary  styptics.  When  the  clot 
is  allowed  to  remain  until  suppuration 
takes  place,  the  treatment  is  the  same  as 
that  of  an  abscess. 
„     In  all  cases  in  which  the  hemorrhage  is 


sufficient  to  preclude  the  probability  of 
the  clot  being  absorbed,  surgical  treat- 
ment should  be  employed  without  delay, 
as  thereby  the  dangers  of  suppuration  and 
blood-poisoning  are  avoided,  and  recovery 
is  decidedly  hastened.] 


IX.  Surgical  Measures  in  Extra- 
uterine Pregnancy. 

A  large  majority  of  extra-uterine  preg- 
nancies end  in  death  from  internal  hemor- 
rhage within  a  few  months  from  the  date 
of  conception.  In  some  instances,  how- 
ever, the  fcetus  perishes  at  an  early  period 
without  rupture  of  its  investments  ;  and  in 
these, without  causing  any  ill  consequences 
at  the  time  of  its  death,  it  may  subsequent- 
ly remain,  for  indefinite  periods,  as  an  en- 
capsuled  mass  within  the  maternal  organ- 
ism. In  a  smaller  group  of  cases  neither 
of  these  events  happens  ;  but  the  life  and 
growth  of  the  foetus  are  prolonged  to  the 
full  period  of  gestation,  at  or  about  which 
time,  however,  it  inevitably  dies.  It  is 
these  latter  cases  chiefly  which  are  likely 
to  become  of  interest  to  the  practical  sur- 
geon. 

In  a  case  in  which  an  extra-uterine  foe- 
tus has  died  at  the  full  period  of  gestation, 
and  remains  lodged  in  its  mother's  abdo- 
men, several  events  may  ensue.  The  foe- 
tus may,  in  the  first  place,  remain  without 
causing  irritation,  may  gradually  diminish 
in  bulk,  and  having  been  converted  into 
a  mass  of  adipocere,  be  carried  without 
material  inconvenience  to  the  end  of  a  long 
life.  Many  instances  are  on  record  in 
which  this  has  been  the  course  of  events, 
and  there  is  abundant  proof  that  a  woman 
may,  even  without  detriment,  pass  through 
repeated  pregnancies,  with  an  encysted 
extra-uterine  child  still  lodged  within  her. 
The  second  possible  course  is,  that  the 
foetus  may  set  up  irritation,  induce  sup- 
puration, and  cause  ulceration,  either 
through  the  abdominal  wall,  or  into  the 
vagina  or  rectum  ;  and  that  thus  a  pro- 
cess of  natural  expulsion  may  be  accom- 
plished. A  third  event,  which,  like  both 
the  preceding,  is  exemplified  in  many  re- 
corded cases,  is  that  the  foetus  may  cause 
such  an  amount  of  constitutional  disturb- 
ance as  will  be  fatal  to  the  mother  before 
there  has  been  time  for  any  process  of  ex- 
pulsion to  take  place. 

The  questions,  therefore,  on  which  a 
surgeon,  who  is  called  upon  to  decide  as 
to  the  treatment  to  be  adopted  in  a  case 
of  this  kind,  will  require  information 
are  :' — 

1  I  have  said  nothing  in  respect  to  the 
diagnosis,  since  it  is  usually  not  difficult.  It 
may  be  well  to  insist  on  the  necessity  for 
great  caution  before  resorting  to  any  opera- 
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1st.  What  is  the  probability  as  to  the 
foetus  remaining  in  a  quiescent  state, 
should  the  case  be  left  to  nature  ? 

2d.  What  is'  the  amount  of  risk  that  ex- 
treme, or  even  fatal,  constitutional  irrita- 
tion may  be  set  up  ? 

3d.  If  the  foetus  set  up  inflammation, 
and  a  process  of  spontaneous  expulsion 
be  commenced,  what  is  the  prospect  as 
to  the  mother's  surviving  it,  and  what 
may  be  expected  to  be  the  amount  of  suf- 
fering through  which  she  will  probably 
have  to  pass  ? 

4th.  Should  the  surgeon  decide  to  re- 
move the  foetus  by  an  immediate  opera- 
tion, what  is  the  degree  of  risk  attending 
such  a  procedure  ? 

5th.  Supposing  the  case  to  be  for  the 
present  left  to  itself,  will  there  occur,  at 
any  subsequent  time,  a  suitable  occasion 
for  the  removal  of  the  foetus  after  symp- 
toms of  irritation  have  commenced  ? 

To  enable  us  to  reply  to  the  above 
questions,  a  very  considerable  array  of 
cases  may  be  collected,  and  they  are  of  a 
character  in  respect  to  which  the  evidence 
afforded  by  well-judged  statistics  may  be- 
come exceedingly  valuable.  It  is  not 
compatible  with  "the  space  permitted  by 
the  present  work  to  cite  the  cases  them- 
selves ;  and  I  am  obliged,  therefore,  to 
refer  the  reader  who  may  wish  to  investi- 
gate them  more  minutely,  either  to  the 
excellent  monograph  of  Dr.  Campbell,  or 
to  a  series  of  reports  compiled  by  myself 
(in  large  measure  from  Dr.  Campbell's 
book)  and  published  in  the  Medical  Times 
and  Gazette  for  July  and  August,  1860. 
In  the  reports  in  question,  I  carefully 
collected  all  the  cases  I  could  find  pub- 
lished, amounting  in  total  to  no  fewer 
than  102.  These  may  be  conveniently 
grouped  under  the  following  heads  : — 

Group  A.  Cases  in  which  the  foetus  was 
retained  in  a  quiescent  state  in  the  mother's 
abdomen,  to  the  end  of  her  life. — In  this 
group  we  have  twenty-one  cases.  In 
three  or  four  instances  living  children  had 
subsequently  been  born.  The  shortest 
period  of  the  mother's  life  after  the  death 
of  the  foetus  was  four  years,  the  longest 
fifty-six  years.    A  very  much  larger  num- 


tive  measures.  This  caution  is  especially 
needful  in  regard  to  the  subjective  evidence 
furnished  by  the  patient.  In  one  case,  in 
which  Dieffenbach  was  the  operator,  and  the 
measure  was  resorted  to  under  the  sanction 
of  Dr.  Heim,  no  foetus  was  found,  and  the 
abdomen  was  again  closed  without  removing 
anything.  Fortunately  in  this  case  the 
woman  recovered.  At  p.  58  of  the  Medical 
Times  and  Gazette  for  July,  1860,  is  the  nar- 
rative of  a  case  in  which  the  history  might 
very  easily  have  misled.  The  surgeon  must 
rely  almost  solely  on  the  evidence  afforded 
by  manipulation,  etc.,  of  the  supposed  tumor. 


her  of  cases  are  on  record,  in  which  the 
remains  of  extra- uterine  conceptions 
were  retained  for  long  periods  without  in- 
convenience. In  most  of  these,  however, 
there  is  reason  to  believe  that  the  foetus 
had  not  nearly  attained  its  full  growth, 
and  they  have  therefore  been  excluded. 

Group  li.  Cases  in  which,  without  any 
operation,  the  foetus  set  up  irritation,  and 
caused  the  mother's  death. — This  group  is  a 
very  important  one,  since  it  contains 
those  in  which  the  natural  processes  were 
neither  interfered  with  nor  assisted,  and 
in  which  they  proved  incompetent  to  the 
preservation  of  the  mother's  life.  In  not 
a  few  of  them  it  is  probable  that  surgical 
interference  at  the  proper  juncture  would 
have  saved  the  patient.  In  this  class  we 
have  thirteen  cases.  In  some,  death  oc- 
curred either  during  the  symptoms  of 
false  labor,  which  usually  occur  at  the 
time  the  foetus  dies,  and  last  a  few  days 
or  a  week,  or  within  a  short  period  after- 
wards. In  others  the  mother  lived  for  a 
few  months  after  the  death  of  the  foetus, 
and  in  one  for  as  long  as  two  years  and 
seven  months.  In  none  of  the  cases 
counted  in  this  group  had  any  abscess 
given  way  externally,  but  in  several  in- 
flammation of  the  sac  had  occurred,  which 
would  no  doubt,  had  the  patient  lived 
longer,  have  terminated  in  ulceration,  and 
an  attempt  at  spontaneous  expulsion. 
The  lesson  of  these  thirteen  cases  seems 
strongly  in  favor  of  interference. 

Group  C.  Cases  in  which  ulceration 
through,  the  abdominal  wall  took  place,  fol- 
lowed by  escape  of  the  foetus.— We  have  in 
this  twenty-nine  cases,  in  fourteen  of 
which  no  surgical  interference  took  place  ; 
whilst  in  fifteen,  subsequent  to  the  ab- 
scess having  given  way,  an  incision  was 
practised,  and  the  foetal  remains  extracted 
by  the  hand.  It  will  be  convenient  to 
call  this  latter  procedure  secondary  ab- 
dominal section,  to  distinguish  it  from 
primary  abdominal  section,  by  which  we 
denote  an  operation  performed  prior  to 
the  occurrence  of  abscess.  Of  the  four- 
teen cases  in  which  nature  did  all,  eleven 
recovered,  and  two  died  ;  the  result  in 
one  not  being  known.  Of  the  fifteen  in 
which  secondary  abdominal  section  was 
performed,  in  one  the  result  is  not  known, 
and  of  all  the  others  all  but  one  recov- 
ered. The  cases  in  the  next  group  differ 
only  from  these  in  regard  to  the  position 
in  which  the  abscess  gave  way. 

Group  D.  Cases  in  which  ulceration  into 
the  vagina  or  rectum  occurred,  followed  by 
expulsion  of  foetal  remains. — In  several  of 
these,  more  or  less  surgical  assistance  was 
afforded  in  the  extraction  of  bones,  etc., 
as  they  were  protruded  from  the  cyst  into 
the  cavity  involved.  The  group  com- 
prises twenty-three  cases,  of  which  only 
three  ended  fatally. 
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There  now  remain  for  consideration 
only  the  last  and  very  important  group  of 
cases,  in  which  the  surgeon  interfered 
early,  abdominal  section  being  performed 
before  abscess  had  occurred.  In  some  of 
these  the  operation  was  performed  during 
inflammation  of  the  cyst,  and  when  the 
patient's  constitutional  symptoms  re- 
quired that  something  should  be  done  for 
her  relief ;  in  others  it  was  adopted  when 
all  was  for  the  present  quiet,  and  with 
the  object  of  ridding  the  patient  of  a 
burden,  or  of  preventing  possible  mischief 
in  future. 

Group  E.  Cases  in  which  primary  ab- 
dominal section  was  performed. — In  this 
group  we  find  sixteen  cases  ;  out  of  which 
six  resulted  in  recovery,  and  nine  in  death. 

Keeping  our  attention  strictly  confined 
to  the  question  as  to  the  propriety  of  sur- 
gical treatment  in  these  cases,  it  will  be 
seen  that  the  facts  just  adduced  afford  us 
most  valuable  guidance.  The  facts  in 
favor  of  secondary  abdominal  section  are 
conclusive.  No  one  can  doubt  that  in 
cases  in  which  processes  of  suppuration 
and  ulceration  have  already  been  set  up, 
it  is  the  surgeon's  province  to  assist  in 
the  removal"  of  the  decomposing  body. 
The  chief  point  in  debate  is,  therefore,  in 
respect  to  those  cases  in  which  as  yet  no 
symptoms  have  been  induced.  Let  us 
suppose  a  woman  in  perfect  health  with 
an  extra-uterine  foetus  of  full  growth,  and 
dead,  retained  in  her  abdomen.  She  has 
probably  passed  the  date  at  which  labor 
was  expected  by  several  months,  and  is 
quite  free  from  all  uterine  disturbance  ; 
her  menstruation  being  again  regularly 
established.  Ought  the  surgeon,  in  such 
a  case,  to  perform  primary  abdominal 
section  ;  or  ought  he  to  advise  the  patient 
to  let  present  well  alone,  and  not  submit 
to  operative  interference  until  it  should 
become  needful  V  On  the  one  hand  is  the 
fact  that  a  large  number  of  cases  similar 
to  our  supposed  one  have  been  followed 
by  no  ill  consequences  whatever,  and  that 
their  subjects  have  lived  to  old  age,  in 
some  instances  becoming  the  mothers  of 
living  children  ;  on  the  other  hand,  we 
have  seen  that,  in  a  considerable  majority 
of  cases,  the  retained  fetus  does  sooner 
or  later  set  up  irritation,  and,  in  not  a 
few,  of  such  a  severe  character  as  to  cause 
the  death  of  the  mother.  If  no  opportu- 
nity for  surgical  interference  were  likely 
to  occur  again,  there  might  be  valid 
reason  for  urging  the  immediate  opera- 
tion. But  the  fact  is,  as  I  have  shown, 
that  while  primary  abdominal  sections 
are  very  fatal,  those  performed  subse- 
quent to  spontaneous  inflammation  are 
followed  by  a  large  proportion  of  recove- 
ries. The  difference  between  the  two  op- 
erations is  very  great  indeed.  In  the  one, 
*  in  all  probability,  a  healthy  peritoneal  sac 


is  laid  open ;  whilst  in  the  other,  adhe- 
sions having  formed,  the  incision  amounts 
to  little  more  than  opening  a  large  ab- 
scess. After  the  one,  the  decomposing 
debris  of  the  placenta,  the  fetid  pus,  etc., 
will  have  access  to  the  peritoneal  sac  ; 
whilst  in  the  other  they  are  wholly  shut 
off  by  adhesions.  In  the  one,  a  healthy 
woman  is  subjected  to  all  the  dangers  of 
a  sudden  and  most  severe  operation,  for 
which  her  system  has  been  in  nowise  pre- 
pared ;  in  the  other,  a  source  of  irritation 
is  removed  from  the  organism  at  the  very 
time  when  it  is  becoming  felt  to  a  degree 
almost  incompatible  with  the  continu- 
ance of  life.  Whoever  shall  carefully  ex- 
amine the  cases  to  which  I  have  referred 
will,  I  think,  come  to  the  conclusion  that 
the  longer  the  interval  allowed  to  elapse 
between  the  death  of  the  foetus  and  the 
operation  for  its  removal,  the  less  the 
danger  of  the  latter.  Dr.  Campbell  re- 
gards the  operation  as  not  advisable  until 
after  "  the  system  of  the  parent  has  been 
restored  to  its  unimpregnated  condition, 
and  nature  has  evinced  a  disposition  to 
remove  the  extraneous  mass. "  The  dif- 
ference in  risk  at  different  times  has,  how- 
ever, in  all  probability  much  more  to  do 
with  the  state  of  the  peritoneal  sac  as  re- 
gards adhesions  than  with  any  other 
condition.  The  longer  the  operation  is 
deferred,  and  the  more  prolonged  the  in- 
flammation, the  greater  is  the  probability 
that  efficient  adhesions  will  have  formed. 

As  regards  the  operation  itself,  little 
need  be  said.  The  tumor  should  be 
opened  over  its  most  prominent  part,  and 
sufficiently  freely  to  allow  of  the  introduc- 
tion of  the  hand.  Unless  the  placenta  be 
found  detached,  it  ought  not  to  be  re- 
moved, but  left  to  come  away  afterwards. 
The  attempt  to  detach  it  might  very 
possibly  tear  through  the  cyst,  and  open 
into  the  peritoneal  cavity.  If  no  adhe- 
sions between  the  cyst  and  the  parietes 
be  found,  the  opening  in  the  former 
should  be  brought  well  forward  into  the 
wound,  and  then  secured  by  sutures. 
The  after-treatment  should  be  conducted 
on  general  principles. 

[During  the  last  ten  years  marked  ad- 
vancement has  been  made  in  the  surgical 
management  of  extra-uterine  pregnane}-. 
A  more  perfect  knowledge  of  abdominal 
surgery  and  of  antiseptic  treatment  has 
rendered  laparotomy  a  safer  operation, 
and  consequently  made  it  advisable  in  a 
greater  number  and  variety  of  cases. 
This  operation  has  been  performed  in  ab- 
dominal pregnancy  at  full  time  to  effect 
the  delivery  of  a  living  child.  It  has 
been  advised  in  tubal  pregnancy,  when 
the  life  of  the  patient  is  in  danger  from 
rupture  of  the  sac,  and  slow  but  persistent 
hemorrhage. 

Dr.  T.  Gaillard   Thomas  treated  sue- 
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cessfully  a  case  of  tubal  pregnancy  by 
elytrotomy.  lie  incised  the  vaginal  wall 
and  the  sac  with  the  galvanocautery 
knife  and  extracted  the  foetus.  .For  a 
full  description  of  this  operation,  and  for 
the  subject  generally,  see  Thomas  on  the 
"Diseases  of  Women,"  p.  744-7.] 


X.  Operations  for  Rupture  of  the 
Perineum  and  its  Consequences. 

Rupture  of  the  perineum  occurring 
during  the  passage  of  the  foetal  head  may 
vary  very  greatly  in  its  extent.  If  it  in- 
volve only  a  limited  extent  of  the  anterior 
edge,  it  is  of  little  consequence,  and  may 
be  disregarded.  If,  however,  it  extend 
backwards  through  almost  the  entire 
length  of  the  structure,  there  will  be 
great  risk  that  if  nothing  be  done  the  pa- 
tient will  hereafter  suffer  from  prolapsus 
of  one  or  other  of  the  pelvic  viscera.  In  a 
still  more  severe  class  of  cases,  the  sphinc- 
ter of  the  bowel  is  also  torn  through, 
with  the  result  of  incontinence  of  feces. 
In  all  cases  except  those  first  mentioned, 
in  which  the  laceration  is  trivial,  it  is 
very  desirable  that  the  rent  should  be 
closed.  Should  opportunity  occur  imme- 
diately after  delivery,  it  cannot  be  done 
too  early.  The  edges  of  the  tear  should 
be  well  cleansed,  and  secured  firmly  in 
apposition  by  deep  sutures  in  the  man- 
ner about  to  be  described.  It  is  quite 
possible  that  the  bruised  condition  of  the 
parts,  the  presence  of  lochial  discharge, 
and  the  state  of  the  patient's  health,  may 
interfere  with  union  ;  but  even  should 
they  altogether  prevent  it,  nothing  will 
have  been  lost  by  the  attempt. 

Should  no  operation  have  been  per- 
formed immediately  after  the  accident,  or 
should  it  have  failed  to  secure  union,  the 
patient  will  probably  come  under  care 
subsequently,  suffering  either  from  pro- 
lapsus or  inability  to  retain  her  feces,  or 
from  both.  Whether  the  sphincter  ani 
has  been  torn  or  not,  signifies  but  little  as 
regards  the  operation  to  be  performed. 
It  is  remarkable  that  it  is  as  easy  to  pro- 
cure union  in  the  more  severe  as  in  the 
slighter  cases,  and  the  mode  of  operating 
is  very  similar  in  both.  With  regard  to 
the  relief  of  the  two  classes  of  symptoms, 
howevei*,  it  is  widely  different.  If  the 
sphincter  ani  have  been  torn  through,  the 
patient  may  be  safely  promised  that  an 
operation  for  the  restoration  of  the  per- 
ineum will  be  effectual  in  giving  her  full 
control  over  the  lower  bowel ;  but  it  is 
impossible  to  speak  so  confidently  as  re- 
gards the  lesser  evil  of  prolapsus.  [The 
experience  of  surgeons  at  the  present  time 
will  not,  I  believe,  corroborate  this  state- 
ment. There  is  much  greater  liability  to 
failure  in  the  operation  for  the  restoration 


of  the  sphincter  ani  than  in  that  for  re- 
storing the  perineum.]  With  respect  to 
the  degree  of  advantage  to  be  expected  as 
to  the  prolapse,  the  reports  of  those  who 
have  tried  these  operations  vary  consider- 
ably. Those  who  appear  to  have  exam- 
ined the  matter  most  candidly,  confess 
that  in  not  a  few  cases  considerable  dis- 
appointment followed  ;  and  that  although 
benefited  for  a  time,  the  prolapse  subse- 
quently returned.  We  can  have  little 
difficulty  in  understanding  this,  if  we  bear 
in  mind  that  the  severest  forms  of  pro- 
lapsus, whether  of  uterus,  rectum,  or 
bladder,  are  quite  compatible  with  perfect 
integrity  of  the  perineum.  Other  causes 
besi'des  want  of  support  below,  usually 
conduce  to  the  descent  of  the  viscera  into 
the  vulva.  Still  there  can  be  no  doubt 
whatever  in  the  minds  of  those  who  have 
seen  much  of  these  cases  that  loss  of  the 
perineum  favors  prolapse,  and  that  its 
restoration  does  much  to  obviate  it.  With 
regard  to  the  degree  of  benefit  obtained, 
much  will  depend  upon  the  mode  of  oj)e- 
rating.  If,  as  in  several  cases  on  record, 
the  operator  contents  himself  with  simply 
denuding  a  narrow  strip  on  each  side  the 
vulva,  and  uniting  the  parts  across,  a  thin 
perineum,  consisting  of  little  more  than 
integument,  will  be  the  result ;  and  the 
most  that  can  be  expected  will  be,  that 
what  was  complete  prolapsus  may  subse- 
quently not  amount  to  more  than  proci- 
dentia. If,  on  the  other  hand,  the  denu- 
dation be  carried  high  up  into  the  vagina, 
and  the  parts  carefully  united  very  deeply, 
the  lower  two  inches  of  the  canal  may  be 
veiy  greatly  narrowed,  and  a  very  effectual 
impediment  to  the  descent  of  the  viscera 
afforded.  Although  operations  with  this 
object  have  been  performed  in  England 
during  the  last  few  years  by  many  sur- 
geons, and  with  considerable  frequency, 
yet  but  few  data  are  on  record  by  which 
to  estimate  the  ultimate  benefits.  I  may 
therefore,  perhaps,  be  excused  for  refer- 
ring to  my  own  individual  and  but  limited 
experience. 

Including  three  cases  in  which  the  sphincter 
ani  was  also  torn  through,  my  operations  for 
restoration  of  the  perineum,  in  order  to  ob- 
viate prolapse,  have  been  ten  in  number.  In 
none  did  any  untoward  results  occur  ;  but  in 
one  no  union  was  obtained.  In  two  or  three, 
to  my  knowledge,  the  patient  suffered  from 
procidentia  more  or  less  during  subsequent 
years.  In  three  others  I  lost  sight  of  the 
patients  within  a  few  months  of  the  operation, 
there  having  been  no  relapse  whilst  they  re- 
mained under  observation.  In  three  I  can 
speak  confidently  as  to  the  permanency  of  the 
relief  afforded,  since  I  had  opportunities  of 
examining  the  patients  several  years  after- 
wards. In  one  instance  the  patient,  an 
elderly  woman,  who  before  the  operation 
suffered  from  complete  prolapsus  in  a  most 
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distressing  form,  the  uterus  being  swollen 
and  deeply  ulcerated,  received  most  signal 
benefit.  I  examined  her  repeatedly  during 
the  two  years  following,  and  always  found 
the  uterus  high  up  in  the  vagina.  She  lived 
six  years  afterwards  ;  and  I  was  assured  by 
her  daughter  that  up  to  the  time  of  her  death 
she  had  remained  quite  free  from  her  old 
malady. 

The  operation  for  making  a  new  per- 
ineum is  conducted  on  the  same  plan 
whether  the  sphincter  ani  be  torn  through 
or  not.  The  cicatrized  edges  of  the 
laceration  are  to  be  freely  denuded,  and 

Fig.  532. 


Perforated  metal  splints,  for  use  in  the  operation  for 
ruptured  perineum. 

the  parts  united  by  deep  quill-sutures. 
The  sutures  may  be  tied  over  a  piece  of 
quill,  a  rod  of  glass,  a  piece  of  bougie,  or, 
what  I  prefer  most,  a  perforated  metal 
bar.  I  have  used  those  figured  in  the 
woodcut  in  several  cases,  and  found  them 
exceedingly  convenient.  The  wires  are 
brought  through  the  holes  and  then 
twisted  round  the  little  pegs.  This  allows 
of  any  single  wire  which  may  appear  to 
be  not  tight  enough,  or  too  tight,  being 
readjusted  with  great  ease. 

During  the  operation  the  patient  should 
be  under  the  influence  of  chloroform,  and 
in  the  lithotomy  position.  The  vagina 
should  be  well  opened  by  means  of  the 
•duck-billed  speculum,  and  a.  plentiful 
supply  of  ice  should  be  at  hand  to  arrest 
the  bleeding.  It  is  desirable  to  denude 
extensively,  both  as  regards  the  length 
and  the  thickness  of  the  new  perineum. 
Very  much,  as  to  the  degree  of  relief  to 
the  prolapsus,  will  depend  upon  whether 
a  sood  thick  cushion  is  obtained  or  only  a 
thin  cutaneous  one.  It  is  desirable  also 
to  narrow  the  vagina  for  some  distance. 
These  important  ends  are  best  secured  by 


dissecting  up  the  mucous  membrane  of 
the  vagina,  posteriorly  and  laterally,  for 
a  considerable  length  upwards.  Immedi- 
ately in  front  of  the  rectum  the  denuda- 
tion should  extend  an  inch  and  a  half  up- 


A  modified  duck-bill  speculum  ;  the  most  convenient 
form  for  vaginal  operations.  (Pratt's  modification  of 
Sims'.) 

wards,  and  from  this  point  it  may  slant 
laterally  on  each  side,  downwards  and 
forwards,  to  the  point  selected  as  the  front 
edge  of  the  new  structure.  The  dissec- 
tion should  begin  from  below.  Instead 
of  cutting  away  the  flap  of  mucous  mem- 
brane, I  much  prefer  to  adopt  a  plan 
somewhat  similar  to  that  of  Fricke.  The 
mucous  membrane  is  turned  upwards  into 
the  vagina,  and  the  deep  sutures  are 
passed,  the  one  nearest  to  the  rectum 
being  introduced  into  the  full  depth  of  the 
denuded  tract,  i.e.,  an  inch  and  a  half  from 
the  orifice.  The  other  sutures  will  pass 
to  less  depths,  the  most  anterior  one  being 
the  shallowest.  The  flap  of  mucous  mem- 
brane is  now  freely  trimmed  at  its  sides, 
and  is  united  by  wire  sutures  to  the  an- 
terior edges  of  the  new  perineum.  It 
thus  slopes  forward,  covering  over  the 
deep  surface  of  the  newly-united  parts 
and  extending  their  whole  length.  This 
flap  is  nourished  by  its  attachment  above 
to  the  vagina,  and,  according  to  my  ex- 
perience, there  is  no  risk  of  its  sloughing. 
I  believe  that  it  materially  favors  union 
by  preventing  vaginal  discharges  from 
gravitating  into  the  wound  \  and  it  also 
greatly  thickens  and  strengthens  the  new 
perineum.  Of  course,  when  the  rectum 
is  torn  high  up,  a  central  flap  cannot  be 
obtained  ;  but  I  should  still,  in  these 
cases,  incline  to  save  as  much  as  possible 
of  the  lateral  ones.     The  parts  should  not 
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Fig.  534. 


The  perineum  after  coaptation  by  deep  sutures. 


be  closed  until  the  bleeding,  which  is  often 
rather  free,  has  a  good  deal  diminished. 
A  recurrence  of  hemorrhage  within  a  few 
hours  of  the  operation  is  not  very  un- 
usual ;  and,  with  a  view  to  its  prevention, 
it  is  well  to  leave  a  fragment  of  ice  in  the 
vagina,  and  to  apply  an  ice-bladder  ex- 
ternally. Some  operators  have  insisted 
strongly  on  the  importance  of  freely  divid- 
ing the  sphincter  ani ;  and  in  cases  in 
which  the  laceration  extends  high  into 
the  bowel,  this  measure  is  undoubtedly 
important.  [Division  of  the  sphincter 
ani  is  not  now  practised  in  this  country 
so  far  as  I  know.]  In  cases  in  which  the 
sphincter  has  not  been  torn,  it  is  certainly 
unnecessary  to  divide  it ;  and  even  in 
some  in  which  it  has  been  so,  excellent 
results  may  be  obtained  without. 

In  the  after-treatment  the  bladder 
should  be  kept  empty  and  the  bowels  con- 
fined. The  sutures  should  not  be  re- 
moved until  the  sixth  or  seventh  day,  and, 
however  favorable  the  result,  the  patient 
should  be  made  to  keep  her  bed  for  at 
least  three  Aveeks. 

The  recumbent  posture  made  necessary 
by  the  operation  is,  no  doubt,  an  impor- 
tant part  in  the  cure  of  the  prolapsus  for 
which  the  operation  is  often  performed. 
It  allows  time  for  a  swollen  and,  perhaps, 
ulcerated  uterus  to  diminish  in  bulk  and 
weight,  and  for  its  stretched  ligaments  to 
shorten. 


[The  operation  for  partial  and  com- 
plete laceration  of  the  perineum,  as  prac- 
tised by  American  surgeons  at  the  present 
time,  is  so  far  in  advance  of  the  above 
methods  that  I  deem  it  advisable  to  give 
the  whole  subject  in  detail. 

The  following  is  taken  from  the  ad- 
mirable description  of  the  methods  of 
operating  given  by  T.  Gaillard  Thomas  in 
his  work  on  "The  Diseases  of  Women," 
page  192  to  203. 

"  Operation  for  partial  rupture. — It  is  a  mat- 
ter of  great  surprise  to  me  that  no  distinct 
separation  should  be  made  by  writers  between 
the  descriptions  of  operations  for  partial  and 
complete  rupture.  The  first  is  a  procedure 
in  which  the  merest  tyro  should  succeed. 
The  second  is  one  of  the  most  delicate  and 
uncertain  operations  in  gynecology,  in  which 
even  the  most  skilful  may  fail.  I  feel  sure 
that  evil  has  arisen  from  confounding  a  sim- 
ple and  a  difficult  procedure,  and  shall  make 
a  wide  difference  between  them. 

"  The  operation  for  partial  rupture  has  for 
its  sole  object  the  restitution  of  the  perineal 
body.  That  for  complete  rupture  has  for  its 
main  object  the  restoration  of  the  power  and 
functions  of  the  sphincter  ani.  After  the 
main  object  of  the  second  operation  has  been 
attained,  that  of  the  first  should  claim  atten- 
tion. 

"  Let  the  operator  keep  clearly  in  mind  the 
shape  and  dimensions  of  the  body  which  he 
is  about  to  restore.     It  is  a  triangle  with  apex 
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above  and  base  below.  Two  surfaces  of  this 
shape  are  to  be  vivified  and  held  face  to  face 
by  sutures.     That  is  the  whole  operation. 

" First  part  of  the  operation. — The  patient, 
dressed  for  bed,  should  be  placed  upon  a  table 
before  a  window  admitting  a  strong  light,  in 
the  position  for  lithotomy,  and  put  under  the 
influence  of  ether.  Four  assistants  will  be 
serviceable,  although  three  would  answer  the 
purpose.  One  of  these  should  administer 
the  anaesthetic,  one  should  hold  each  knee, 
and  a  fourth  should  attend  to  the  duty  of 
handling  the  required  instruments  to  the 
operator,  and  washing  the  sponges  as  they 
become  bloody.  The  assistants,  lifting  the 
feet  from  the  table  and  flexing  the  thighs  so 
that  the  edges  of  the  tibia?  will  be  horizontal, 
should  hold  the  knees  clasped  under  the  arms 
and  steady  the  feet  with  the  hands  of  the 
same  side,  while  the  unocupied  hands  of  the 
other  side  retract  the  labia  and  expose  the 
ruptured  part.  These  directions  should  be 
observed  by  the  assistant  holding  the  right 
knee ;  he  who  holds  the  left  should  do  so 
with  the  right  arm,  clasping  it  with  this  and 
retracting  the  labium  with  the  right  hand, 
while  with  the  left  he  cleanses  the  wound 
with  sponges  held  in  long  handles,  which  do 
not  cause  his  hand  to  obstruct  the  operator's 
view.  It  will  at  first  appear  that  it  would 
be  difficult  for  one  assistant  to  do  all  this. 
Let  him  who  thinks  so  try  it,  and  he  will  find 
that  it  is  not  so,  and  that  such  arrangement 
of  his  aids  will  be  greatly  to  his  advantage. 
This  operation,  like  so  many  others  in  sur- 
gery, often  fails,  or  at  least  drags  heavily  in 
its  progress  from  the  want  of  a  sufficient  num- 
ber of  assistants,  to  each  of  whom  is  allotted 
an  especial  duty. 

"All  being  now  ready,  the  index  and  middle 
fingers  of  the  two  assistants  who  hold  the 
knees  are  fixed  upon  the  labia  by  the  opera- 
tor, and,  the  degree  of  traction  which  they 
are  to  practise  being  regulated,  the  operation 
is  begun. 

"Seizing  the  tissue  just  above  the  anus  with 
toothed  forceps  or  a  tenaculum,  a  strip  of  mu- 

Fig.  535. 


Schematic  view  of  part  to  be  denuded  (Thomas). 

cous  membrane  is  removed  from  the  posterior 
vaginal  wall  and  from  the  original  site  of  the 


perineal  body  upwards  as  far  as  it  is  proposed 
to  extend  to  the  rectal  side  of  the  triangular 
denudation  to  be  created  on  each  side.  Fig. 
535  will  show  this  very  well.  The  furrow 
just  alluded  to  will  extend  from  d  to  b.  It 
should  always  be  carried  to  the  point  where 
the  normal  curve  of  the  posterior  vaginal  wall 
is  altered  in  its  course,  by  loss  of  perineal 
power,  and  begins  to  take  an  excessive 
and  abnormal  curve,  the  whole  wall  being 
now  shaped  like  s.  One  great  object  of  the 
operation  is  to  change  the  shape  of  this  wall 
of  the  vagina  from  a  b  d  to  a  b  c.  Before  this 
is  done,  pressure  upon  it  will  cause  the  lower 
portion  of  the  s  to  sag  forward.  After  it  is 
done  the  whole  wall,  under  pressure  from 
above  downward,  will  be  supported  by  the 
sacrum  and  the  tissues  which  lie  upon  it  for 
its  upper  curve,  and  by  the  perineal  body 
for  its  lower. 

' '  We  have  now  formed  what  is  to  be  the  base 
and  line  of  union  of  two  triangles,  which  meet 
upon  the  furrow  just  created.  Now  catching 
up  the  tissue  on  the  inner  side  of  one  labium 
majus,  about  midway  between  meatus  and 
anus,  another  furrow  is  cut  extending  down 
to  the  anal  origin  of  the  first  furrow,  and 
another  is  then  carried  from  the  point  selected 
on  the  labium  backwards  to  the  upper  or 
vaginal  extremity  of  the  basic  furrow.  A 
triangular  space,  covered  by  mucous  mem- 
brane, mapped  out  by  three  bleeding  furrows, 
will  be  left,  as  shown  in  fig.  536. 

Fig.  536. 


One  of  the  bleeding  triangles  which  are  to  be  created 
(Thomas). 

"c  A,  furrow  extending  from  anus  up  the 
vagina  (the  rectal  side)  ;  c  b,  furrow  extend- 
ing from  anus  to  point  midway  up  labium 
majus  (cutaneous  side)  ;  b  a,  furrow  extend- 
ing from  point  on  labium  to  vaginal  extremity 
of  rectal  furrow  (vaginal  side).  Now  the  tis- 
sue in  the  unabraded  triangle  d  is  removed 
by  tenaculum  and  scissors,  as  little  tissue  as 
possible  being  cut  away,  and  a  bleeding  tri- 
angle is  left.  The  opposite  side  is  similarly 
treated,  and  the  result  is  two  such  triangles 
placed  base  to  base  upon  the  line  c  a.  The 
doubling  over  of  these  upon  each  other,  and 
the  securing  them  in  contact  by  suture,  con- 
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stitute  the  second  part  of  the  operation,  as 
shown  in  fig.  537. 

"  In  performing  the  first  part  of  tho  opera- 
tion, I  very  commonly  begin  on  one  -side  and 
cut  successive  strips  across  until  the  whole 


surface  is  pared  ;  but  the  method  which  I 
have  mentioned  simplifies  the  procedure,  and 

after  adopting  it  once  for  the  complete  under- 
standing of  the  operation  the  operator  may 
afterwards  do  otherwise. 


Fig.  537. 


The  two  bleeding  triangles  about  to  be  united  (Thomas) 


"The  whole  surface  having  been  pared,  the 
operator  stops  and  carefully  examines  to  see 
if  any  arteries  are  spouting,  and  if  any  unde- 
nuded  surfaces  still  remain.  If  he  find  the 
former  he  twists  them,  and,  if  necessary,  ties 
them  with  very  delicate  silk  ligatures,  which 
he  cuts  short ;  if  the  latter,  he  catches  them 
with  the  tenaculum  and  with  the  bistoury 
cuts  them  away. 

"  The  first  step  of  the  operation  is  now  fin- 
ished. The  operator  should  not  hasten  to 
the  second,  for  the  tissues  should  be  exposed 
for  a  while,  that  he  may  be  assured  against 
hemorrhage.  Sutures  should  never  be  apjilied 
until  all  hemorrhage  has  bean  checked. 

"Second  part  of  the  operation. — Now  taking 
in  the  needle-holder  a  round,  curved,  or 
straight  needle,  about  two  and  five-eighths 
inches  long,  which  will  cause  less  hemorrhage 
than  the  needle  with  cutting  edges,  armed 
with  a  doubled  silk  thread,  giving  a  loop 
about  eight  or  ten  inches  long,  he  inserts  it 
opposite  the  lowest  external  angle  of  the 
vivified  triangle,  which  would  be  a  little 
above  the  level  of  the  anus,  and  makes  it 
pass  across  the  middle  of  the  united  bases  of 
the  triangles,  over  the  rectum,  and  emerge 
at  a  corresponding  point  on  the  opposite  side. 
This  suture  is  nowhere  visible  within  the 
vagina,  for  it  lies  embedded  in  the  tissues 
lying  over  the  rectum.  It  may  be  passed  by 
one  sweep,  or,  if  this  prove  difficult,  may  be 
drawn  out  at  the  middle  of  its  course,  and 
reinserted.  This  suture  is  twisted  at  its  ex- 
tremities and  left  in  position,  and,  another 
being  taken,  it  is  inserted  above  the  first, 
and  made  to  pass  through  the  tissues  at  a 
higher  point  of  the  vivified  surface.  Guided 
by  the  finger  in  the  rectum,  it  is  kept  embed- 
ded in  the  recto-vaginal  septum,  and  emerges 


at  a  point  on  the  other  side,  corresponding  to 
that  of  entrance. 

"  This,  like  its  predecessor,  I  am  in  the  habit 
of  concealing  in  the  tissues,  so  that  after  its 
passage  it  is  nowhere  visible  within  the  va- 
gina. I  believe  that  an  embedded  suture 
excites  much  less  irritation  on  the  denuded 
surface,  and  acts  less  like  a  seton  upon  it 
than  an  exposed  one.  In  this  way  sutures 
of  silk  are  passed,  and  by  them  those  of  sil- 
ver are  immediately  drawn  into  place,  about 
one-third  of  an  inch  apart,  and  inserted  at  a 
quarter  or  half  an  inch  from  the  edges  of  the 
wound.  All  these  are  concealed  from  view, 
except  the  last  one  or  two,  which  should  pass 
under  the  upper  'angles  of  the  triangles,  and 
catching  up  the  vaginal  tissue  at  the  highest 
point  of  the  denudation,  should  bring  them 
all  together. 

"  At  each  side  of  the  perineal  triangle  thus 
formed,  two  pockets  may  be  created  in  which 
putrid  materials  may  collect.  To  avoid  this 
great  care  should  be  taken  to  conceal  the  su- 
tures, especially  at  these  points.  Denudation 
should  likewise  be  most  carefully  practised 
there. 

"  For  the  details,  as  to  the  method  of  draw- 
ing the  wires  into  place  and  twisting  them, 
the  reader  is  referred  to  the  article  on  Vesico- 
vaginal Fistula.  After  the  plan  there  de- 
scribed, he  twists  them  one  after  the  other 
from  below  upwards.  If  it  appear  necessary, 
superficial  sutures  are  then  passed  between 
the  deep  ones  to  approximate  the  cutaneous 
surface  more  completely. 

"At  the  risk  of  being  considered  prolix,  I 
offer  still  another  diagram  [omitted  here],  giv- 
ing a  profile  view  of  the  sutures  in  position, 
and  pressing  one  triangle  against  its  opposite. 
The  sutures  will  be  seen  to  run  back  and  pass 
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through  the  posterior  vaginal  wall,  dragging 
this  forward  as  a  background  or  base  to  the 
two  opposed  triangles  now  to  become  an  arti- 
ficial perineal  body. 

"  The  sutures  should  not  be  cut  short,  but 


Mode  of  sewing  the  ends  of  the  sutures  (Emmet). 

left  about  two  inches  long,  then  twisted  to- 
gether and  secured  by  a  small  piece  of  India- 
rubber  tubing,  after  a  plan  suggested  by  Em- 
met, and  shown  in  fig.  538.  The  patient  is 
then  put  to  bed ;  the  knees  are  bound  to- 
gether ;  the  dorsal  or  lateral  decubitus  pre- 
served ;  the  urine  drawn  by  catheter  every 
six  hours  ;  the  vagina  kept  clean  by  syring- 
ing with  tepid  water ;  and  the  diet  made  nu- 
tritious, though  mild  and  unstimulating. 


"On  the  eighth  or  ninth  day  the  sutures 
should  all  be  removed,  and  on  the  next  the 
bowels  should  be  acted  on  by  a  saline  cathar- 
tic, great  care  being  observed  to  prevent  te- 
nesmus. 

"  Operation  for  complete  rupture. — 
Complete  perineal  laceration  always  in- 
volves rupture  to  a  greater  or  less  ex- 
tent of  the  anterior  wall  of  the  rectum. 
If  rupture  of  the  bowel  extend  for  more 
than  from  one  inch  to  an  inch  and  a 
half  above  the  upper  edge  of  the  sphinc- 
ter ani,  it  is  better  to  close  it  by  a  pri- 
mary operation,  consisting  of  vivifying 
its  edges  and  uniting  them  down  to  the 
anus.  "After  union  of  these  parts,  clo- 
sure of  the  perineum  may  be  practised. 
If  the  bowel  be  not  injured  above  an 
inch  and  a  half  from  the  sphincter, 
one  operation  will  suffice  to  close  the 
whole.  I  would  not  be  understood  as 
making  this  a  dogmatic  ruie,  but 
merely  one  which  approximates  the 
line  of  conduct  which  1  deem  best. 

"The  sole  object  of  the  operation  for 
partial  rupture  is  restoration  of  the 
perineal  body.  The  objects  of  the 
operation  for  complete  rupture  are :  first, 
restoration  of  the  sphincter  ani  muscle  to 
all  its  power  and  functions  ;  second,  closure 
of  the  rectal  opening ;  and  third,  resto- 
ration of  the  perineal  body.  What  consti- 
tutes the  main  object  in  the  first  operation, 
is  the  least  important  of  those  striven  after 
in  the  second.  The  operator  must  then 
appreciate  that  mere  closure  of  the  rent  in 
the   genital   fissure  is  not  what  is   desired. 


Fig.  539. 


Fig.  540. 
C 


A 


Figs.  539,  540.  Diagrams  to  illustrate  operation  for  complete  rupture  of  the  perineum. 


He  may  gain  this  and  not  benefit  the  patient 
in  the  least,  for  incontinence  of  feces  and 
gases  may  continue.  Success  involves  al- 
ways complete  union  of  the  ends  of  the  severed 
muscle,  and  complete  closure  of  the  rent  in 
the  bowel.  To  secure  these  the  ends  of  the 
muscle,  spread  out  and  expanded,  must  be 
curled  up  and  approximated,  and  the  recto- 
vaginal septum  must  be  drawn  up  and  united 
to  them.  With  these  facts  in  view,  clearly 
defined  and  appreciated,  the  difficulties  of  the 
operation  greatly  diminish.  To  no  one  are 
we  so  much  indebted  for  their  demonstration 
and  illustration  by  practical  results,  as  to 
(  Dr.  Emmet,  of  this  city,  who,  in  1873,  wrote 


a  valuable  paper  upon  the  subject,  giving  a 
clear  exposition  of  the  peculiar  action  of  this 
accident  upon  the  sphincter  ani,  and  of  the 
best  method  of  restoring  it  to  its  normal  shape 
and  functions. 

"  Let  fi<<.  539  represent  the  perfect  sphincter, 
fig.  540  will  show  it  ruptured  and  spread  out, 
with  the  point  of  insertion  and  exit  of  the 
needles.  The  dotted  line  shows  the  course 
of  the  metallic  sutures  embedded  in  the  tis- 
sue. It  will  be  seen  that  the  remaining 
recto-vaginal  wrall  is  a  fixed  point,  and  that, 
as  the  wire  is  twisted,  the  ends  of  the  muscle 
are  elevated,  and  the  three  points  approach 
each  other  as  shown  at  c.     As  the  twisting 
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goes  on,  these  points  come  nearer  and  nearer 
together,  as  seen  in  fig.  541,  until  at  last 
they  unite,  as  shown  in  lig.  542.  Should  the 
first  needle  be  inserted  and  drawn  out  above 
the  end  of  the   broken  muscle,  as  shown  in 


b  b,  fig.  540,  the  tissue  at  this  point  will 
be  approximated,  and  the  ends  of  the  muscle 
brought  close  together,  but  absolute  and  com- 
plete union  will  not  have  been  attained,  and 
loss  of  function  will  still    exist.     The    first 

Fia.  542. 


Figs.  541,  542.  Diagram  to  illustrate  operation  for  complete  rupture  of  the  perineum. 


suture  is  the  important  one,  and  must  catch 
the  ends  of  the  broken  and  expanded  muscle 
so  as  to  lift  them  upwards  into  contact  with 
each  other  and  with  the  recto-vaginal  septum. 
"In  vivifying  the  parts  before  insertion  of  the 
needle,  the  two  lateral  triangles,  representing 
the  perineal  body  split  in  two,  are  denuded, 
and  the  line  of  denudation  is  prolonged 
backwards  along  the  edge  of  the  recto-vagi- 
nal septum.  The  border  of  the  rectal  mucous 
membrane  at  the  extremities  of  the  broken 
muscle  as  far  as  the  upper  end  of  the  rent  in 
the  bowel  is  the  guide  for  doing  this. 

Fie.  543. 


Schematic  diagram  showing  ruptured  bowel, 
und  expanded  muscle  (Thomas). 

"  Fig.  543  is  a  schematic  diagram  showing 
the  ruptured  bowel,  the  expanded  muscle  at 
its   anal  extremity,  the  insertion  and  exit  of 


the  needles,  and  the  course  (dotted  lines)  of 
the  imbedded  sutures.  The  line  of  denuda- 
tion is  marked  out  by  the  course  of  these 
sutures. 

"  The  rectal  rent  presents  itself  to  the  ope- 
rator as  an  imperfect  isoceles  triangle,  apex 
above  and  base  below.  The  two  lateral  bor- 
ders of  this  are  the  parts  to  be  vivified.  The 
two  basic  angles  are  on  a  lower  plane  than 
that  of  the  apex,  and  are  less  fixed  in  their  posi- 
tion. As  the  three  angles  are  acted  upon  by 
the  constricting  influence  t>f  the  encircling 
suture,  as  this  is  gradually  twisted,  the  two 
movable  basic  angles  are  elevated  to  the  plane 
of  that  of  the  apex,  while  the  latter  is  by 
traction  drawn  down  to  meet  them.  Coinci- 
dently,  the  denuded  sides  of  the  triangle  are, 
of  course,  approximated,  and  thus  the  rectal 
opening  is  completely  closed. 

"  To  sum  up  this  part  of  the  subject,  the  rule 
for  passing  the  first  suture  consists  in  the 
introduction  of  the  needle  as  low  down  as  the 
lower  edge  of  the  anus.  From  this  point  it 
passes  upwards  through  the  recto-vaginal 
septum,  completely  encircles  the  rectal  rent, 
and  comes  out  alongside  of  the  lower  edge  of 
the  anus  on  the  opposite  side. 

"  Let  the  reader  refer  to  fig.  544,  and  he  will 
appreciate  that  a  suture  which  takes  this 
course,  like  a  string  at  the  mouth  of  a  bag, 
puckers  the  open  parts,  draws  them  into  ap- 
position, and  controls  the  action  of  the  sphinc- 
ter. The  two  conditions  which  we  have  to 
fear  as  sources  of  failure  after  this  operation, 
are,  first,  recto-vaginal  fistula,  and  second, 
non-union  of  the  sphincter.  This  method,  to 
a  great  extent,  secures  us  against  both.  The 
subsequent  steps  of  this  operation  are  the 
same  as  those  of  that  for  partial  rupture. 

' '  I  have,  in  a  large  experience  with  this  ope- 
ration, failed  four  times.  As  it  is  from  our 
past  failures  that  we  must  learn  to  avoid 
failure  in  the  future,  I  shall  strive  to  give  the 
reader  the  benefit  of  my  experience.  In  two 
of  my  four  cases  perfect  union  was  obtained, 
but  the  rectum  was  found,  in  spite  of  the  fact 
that  in  both  patients  catharsis  had  been  kept 
up  for  a  week,  filled  with  large,  hard,  scyba- 
lous masses.  This  created  violent  tenesmus, 
and  destroyed  the  newly-formed  perineum. 

"  In  the  third  case,  a  large  bulbous  rectal 
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plug  had  been  left  in  place,  and  its  removal 
ruptured  the  united  extremities  of  the  mus- 
cles, leaving  the  perineum  whole. 

Fig.  544. 


•l\\  .« 


^* 


Surface  denuded  in  complete  perineal  rupture,  and 
first  two  sutures  in  position  (Thomas). 

"  In  the  fourth  case,  the  nurse,  in  using  the 
syringe  for  a  rectal  injection,  unquestionably 
passed  the  nozzle  repeatedly  between  the 
lowest  suture  and  that  just  above  it,  leaving  a 
central  opening  in  the  perineum,  which  con- 
stituted a  recto-perineal  fistula,  the  sphinc- 
teric  union  remaining  perfect. 

"  Upon  the  experience  thus  obtained,  I 
have  predicated  the  following  rules  of  prac- 
tice, which  I  invariably  observe  and  strongly 
recommend  : — 

"  1st.  When  about  to  operate  for  complete 
perineal  laceration,  give  two  entire  weeks  to 
complete  evacuation  of  all  scybalous  masses 
from  the  intestinal  canal.  This  tract,  it  must 
be  remembered,  is  twenty-five  feet  long,  and 
keeps  fecal  masses  stored  up  in  it  for  months. 
Do  not  practise  hyper-catharsis,  but  let  the 
patient  have  two  medicinal  evacuations  in 
every  twenty-four  hours.  This  may  be  done 
by  giving  one  compound  rhubarb  or  com- 
pound cathartic  pill  every  eight,  twelve,  or 
twenty-four  hours,  according  to  the  patient's 
susceptibility  to  catharsis. 

"2d.  During  this  time,  feed  the  patient 
freely  upon  animal  food  and  animal  broths, 
wheat,  potatoes,  and  other  nutritious  articles 
of  diet. 

"  3d.  During  the  first  four  days  after  opera- 
tion, sustain  her  entirely  though  thoroughly 
upon  strong  animal  broths  alone,  avoiding 
milk  especially,  which  creates  scybalse  of 
hardened  casein.  The  reliance  upon  milk 
for  avoidance  of  scybalae  is  a  mistake. 

"4th.  Keep  the  bowels  constipated  for  four 
days  after  operation,  till  primary  union  takes 
place.     At  the  end  of  that  time,  they  should 


be  acted  upon  by  a  gentle  laxative  or 
enema. 

"  5th.  If  a  rectal  tube  be  employed,  let  it 
be  one  of  small  size. 

"  6th.  Should  an  enema  be  used,  let  the 
physician  himself  administer  it,  unless  the 
capacity  of  the  nurse  be  above  suspicion. 

"  Every  surgeon  must  admit  that  no  detail 
is  too  insignificant  for  his  personal  attention, 
which  is  capable  of  turning  the  balance  in 
favor  of  or  against  the  success  of  an  opera- 
tion which  he  has  performed. 

"  I  have  already  stated  that  sometimes  the 
rectal  rent  is  so  extensive  that  it  cannot  be 
closed  by  the  same  operation  as  that  by  which 
the  perineum  is  closed.  Under  these  circum- 
stances, which  I  have  encountered  several 
times,  colporrhaphy  should  be  first  performed, 
and  immediately,  or  at  a  later  period,  perine- 
orrhaphy.  The  sutures  may  be  passed  by  a 
suture  with  a  needle  at  each  extremity  from 
the  vagina  into  the  rectum,  and  be  left  hang- 
ing from  the  anus,  or  they  may  be  left  in  the 
vagina. 

"  It  is  often  necessary  to  perform  two  opera- 
tions, one  posterior  colporrhaphy  and  the  other 

perineorrhaphy  at  the  same  time." 

"The  perineal  sutures  being  removed  on  the 
eighth  or  ninth  day,  the  animal  sutures  may 
be  left  in  the  vagina  to  undergo  absorption. 
This  prevents  the  straining  of  the  new  peri- 
neum necessary  for  removal  of  silk  or  silver 
sutures. 

"After  closure  of  the  perineum,  should  the 
patient  tolerate  it,  a  rectal  tube  may  be  intro- 
duced occasionally  for  the  escape  of  air  from  the 
bowel,  or,  in  place  of  this,  a  large  catheter  may 
be  kept  in  recto,  though  this  is  not  necessary. 

"  Great  danger  of  separation  of  the  lips  of 
the  wounds,  even  when  perfectly  united, 
occurs  on  the  occasion  of  the  first  alvine  evac- 
uation, when  scybalous  masses  are  apt  to 
pass  and  to  tear  the  newly  united  parts  asun- 
der. As  I  have  stated,  I  have  twice  had  this 
happen  in  my  experience  in  operations  per- 
formed in  private  practice.  To  prevent  this 
unfortunate  occurrence,  some  keep  the  bowels 
acting  daily  from  the  time  of  the  operation. 
Formerly,  I  kept  them  constipated  until  re- 
moval of  the  sutures  ;  now,  in  conseqitence 
of  the  accidents  to  which  I  have  alluded,  I 
adopt  the  plan  which  Granville  Bantock  in- 
dorses in  an  excellent  monograph  upon  this 
operation  (On  Rupture  of  the  Female  Peri- 
neum, London,  1S7S),  that  of  keeping  the 
bowels  quiet  for  three  or  four  days,  and  then 
acting  upon  them  by  laxative  enemata. 

"A  variety  cf  substances  are  now  used  as 
sutures  in  this  operation.  The  Germans, 
following  the  lead  of  Simon,  still  cling  to 
silk  ;  in  England  and  America  Sims's  silver 
wire  is  very  generally  used ;  but  some  follow 
the  advice  of  Lister  in  employing  catgut, 
while  Bantock  has  a  strong  bias  in  favor  of 
the  gut  of  the  silk-worm." 

XI.  Laceration  of  the  Certix  Uteri. 

Laceration  of  the  cervix  uteri  is  one  of 
the  most   frequent   injuries    incident    to 
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child-bearing,  giving  rise  to  much  suffer- 
ing, if  left  unoared  for. 

Attention  was  called  to  it  as  early  as 
1851  by  Sir  James  Y.  Simpson,  but  the 
importance  of  its  pathology  and  of  its 
general  and  special  management  was  not 
known  to  the  profession  until  1809,  when 
Dr.  Emmet  published  his  first  paper  on 
the  subject.  The  discussion  of  the  char- 
acter of  this  affection  and  the  means  de- 
vised for  its  successful  treatment  by  Dr. 
Emmet  stand  foremost  among  the  discov- 
eries of  that  distinguished  author,  and 
are  certainly  among  the  most  valuable 
contributions  to  the  gynecology  of  the 
present  age. 

The  laceration  most  frequently  seen  is 
bilateral,  involving  all  the  tissues  of  the 
cervical  walls  and  extending  upward  to 
the  vaginal  attachment.  There  are,  how- 
ever, several  variations  in  the  location 
and  extent  of  the  injury.  The  mucous 
and  middle  coats  may  be  torn,  while  the 
outer  tissues  remain  uninjured  ;  or  the 
laceration  may  involve  but  one  wall,  lat- 
eral or  posterior.  Occasionally  there  are 
three  or  more  lacerations  radiating  from 
the  canal,  giving  a  stellate  appearance. 

The  results  of  this  injury  vary  greatly 


in  different  cases.  In  some  the  torn  edges 
heal  over  without  uniting,  and  no  unfa- 
vorable consequences  follow.  In  others, 
the  process  of  involution  is  arrested, 
either  in  consequence  of  the  laceration 
or  from  other  causes,  and  then  follow  hy- 
perplasia, eversion,  catarrhal  inflamma- 
tion, and  finally  cystic  degeneration. 

The  causes  of  this  accident,  so  far  as 
discovered,  are  changes  in  the  structure 
of  the  cervix,  which  impair  its  dilatabil- 
ity  ;  precipitate  labor ;  and  manual  and 
instrumental  delivery. 

The  symptoms  developed  by  this  injury 
are  variable  in  character  and  severity.  It 
is  usually  accompanied  by  sacral  pain, 
discomfort  in  walking,  pelvic  tenesmus, 
leucorrhoea,  and  sometimes  by  derange- 
ment of  the  menstrual  function.  In  a 
large  majority  of  cases  it  causes  sterility. 

The  physical  signs  of  laceration  of  the 
cervix  are  obtained  by  the  touch  and  by 
speculum  examination.  When  the  inner 
and  middle  coats  alone  are  lacerated,  the 
canal  of  the  cervix  is  abnormally  large, 
admitting  the  linger  with  facility.  The 
remaining  outer  coats  of  the  sides  lace- 
rated are  so  thin  as  to  contrast  in  a  mark- 
ed degree  with  the  other  portions  of  the 


Fig.  545. 


Bilateral  laceration  to  vaginal  junction.    A,  A,  lips  of  the  severed  os  externum.    B,  os  internum  (Thomas). 


cervix,  which  present  their  normal  thick- 
ness. In  bilateral  laceration  the  two 
halves  of  the  cervix  can  be  felt,  separated 
by  a  notch  or  fissure.  The  multiple  form 
of  laceration  presents  to  the  touch  a  nodu- 
lated condition.     Examination  by  Sims's 


speculum — the  only  instrument  suited  to 
the  investigation  of  this  affection — will 
show  the  exposed  mucous  membrane  of 
the  cervical  canal  in  case  there  is  eversion. 
When  there  is  no  separation  of  the  di- 
vided sections  of  the  cervix,  they  can  be 
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drawn  apart  with  a  tenaculum.  To 
demonstrate  the  extent  of  the  laceration, 
the  two  halves  of  the  cervix  should  he 
seized  at  points  corresponding  to  the  lips 
of  the  os  externum,  hy  two  crossed  tenac- 
ula,  and  the  parts  drawn  together.  By  this 
means  the  proper  form  of  "the  cervix  can 


he  partially  restored,  and  the  location  and 
extent  of  the  laceration  brought  into  view. 
Fig.  545  shows  a  bilateral  laceration  up 
to  the  vaginal  juncture,  Fig.  546  illus- 
trates the  same  laceration,  the  two  halves 
of  the  cervix  being  enlarged  from  areolar 
hyperplasia. 


Fie.  546. 


Bilateral  laceration  to  vaginal  junction,  with  hyperplasia  of  cervical  walls.   A,  A,  lips  of  severed  os 
externum.     B,  os  internum  (Thomas). 


The  treatment  consists  in  reuniting  the 
divided  parts  by  trachelorrhaphy.  Pre- 
paratory treatment  is  necessary  when  the 
tissues  of  the  cervix  are  abnormal.  Cysts, 
if  any  exist,  should  be  freely  laid  open. 
HyperEemia  should  be  relieved  by  the  free 
use  of  hot  water  injections  and  applica- 
tions^  of  iodine.  The  uterus  should  be 
held  in  position  by  a  pessary  or  tampon, 
if  there  is  any  displacement  requiring 
such  treatment. 

In  restoring  the  cervix  I  greatly  prefer 
to  operate  without  anaesthetizing  the  pa- 
tient. In  the  record  of  my  last  sixty-five 
cases  I  find  that  ether  was  used  in  two, 
and  nitrous  oxide  gas  in  one.  The  pain 
of  the  operation  is  trivial  compared  with 
the  suffering  from  the  after-effects  of  an 
anaesthetic,  and  the  chances  of  a  good  re- 
sult are  increased  by  avoiding  that  dis- 
turbance of  the  sutures  caused  by  the 
vomiting  which  so  frequently  follows  the 
use  of  ether  or  chloroform. 

The  operation  is  performed  as  follows  : 
The  patient  is  placed  upon  the  left  side 
and  a  Sims  speculum  introduced  and 
held  by  a  trained  nurse  or  assistant.  A 
tenaculum  forceps,  curved  upon  the  flat 


side  (see  fig.  547)  is  fixed  in  the  anterior 
half  of  the  cervix,  at  the  point  which 
makes  the  lip  of  the  os  externum.  The 
posterior  half  of  the  cervix  is  seized  in 
the  same  way  with  a  similar  forceps,  and 
the  operator,  taking  a  forceps  in  each 
hand,  brings  the  two  flaps  together,  in 
order  to  see  exactly  where  the  parts  are 
to  be  united.  The  forceps  which  holds 
the  anterior  flap  is  then  given  to  an  as- 
sistant while  the  one  attached  to  the  pos- 
terior flap  is  held  in  the  left  hand  of  the 
operator,  and  the  surfaces  are  denuded  by 
the  hawk-bill  scissors,  shown  in  fig.  548. 

The  parts  of  the  scissors  are  made  to 
seize  the  angle  formed  by  the  junction  of 
the  two  flaps  as  far  up  as  appears  neces- 
sary. The  flaps  are  brought  together  by 
the  aid  of  the  forceps  on  each  side,  so  as 
to  bring  the  tissues  more  within  the  grasp 
of  the  scissors.  The  blades  of  the  scis- 
sors are  then  closed,  and  a  strip  is  re- 
moved from  above  downwards  on  each 
flap.  The  same  manipulation  is  repeated 
on  the  other  side,  and  the  denudation  is 
completed.  It  frequently  happens  that  a 
portion  of  the  tissue  to  be  so  removed  es- 
capes from  the  scissors  at  the  lower  por- 
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Fiir.  547. 


Curved  tenaculum  forceps. 
Fig.  548. 


Hawk-bill  scissors. 


tion  of  the  flaps,  on  one  or  both  sides,  but 
that  can  be  easily  trimmed  off  with 
curved  scissors. 

The  most  difficult  part  of  the  denuda- 
tion is  at  the  angle  formed  at  the  juncture 


of  the  flaps,  if  the  curved  scissors  are  used, 
but  with  the  hawk-bill  scissors  that  por- 
tion  of  the   denudation   can   be   accom- 
plished accurately  and  with  facility. 
Fig.  549  show's  the  two  denuded  sur- 


Fig.  549. 


Lacerated  cervix  denuded,  and  strip  of  undenuded  surface  left  to  act  as  a  cervical  canal  (Thomas). 


faces  on  each  side  of  the  laceration,  and 

the  strips  of  mucous  membrane  between. 

Silver  wire  sutures  are  generally  used, 

but  I  prefer  silk.     It  is  much  more  easily 

vol.  n. — 63 


handled,  and  when  properly  prepared,  is 
as  innocuous  to  the  tissue  as  the  metallic 
suture.  Braided  silk,  No.  7,  is  prepared 
by  being  immersed  for  several  hours  in 
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melted  beeswax  mixed  with  five  per  cent, 
each  of  carbolic  and  salicylic  acid.  When 
thoroughly  saturated  the  silk  is  passed 
through  a  hole  in  a  piece  of  cardboard,  or 
the  eye  of  a  needle,  to  remove  the  excess 
of  wax. 

The  needles  used  are  triangular,  pointed, 
and  about  three-quarters  of  an  inch  long. 
The  needle-forceps  which  I  employ  is 
made  to  obviate  two  difficulties.  First, 
the  tendency  of  the  needle  to  slip  while 
passing  tlie  suture  on  a  curve,  and  sec- 
ondly, the  danger  of  spoiling  the  point  of 
the  needle  in  withdrawing  it.  It  is  a 
double  forceps,  composed  of  two  halves, 
the  central  portions  of  which  are  made  of 
elastic   steel,    which   forms    tlie   handle. 


These  halves  cross  at  each  end  and  ter- 
minate in  the  jaws  of  the  forceps.  At 
one  end  there  are  three  grooves  in  the 
jaws,  admitting  the  needie.  and  holding 
it  at  either  an  acute,  obtuse,  or  right 
angle,  whichever  the  operator  may  re- 
quire. There  is  a  flange  which  projects 
from  the  upper  jaw,  down  over  the  groove 
in  the  lower  jaw,  to  prevent  the  needle 
from  slipping  back  when  pressure  is 
brought  to  bear  in  passing  it  through 
dense  tissue.  The  other  end  of  the  for- 
ceps has  jaws  faced  with  soft  copper. 
This  is  used  to  grasp  the  point  of  the 
needle  in  drawing  it  through.  Fig.  550 
will  give  a  correct  idea  of  the  mechanism 
;  of  this  instrument. 


Double  needle  forceps. 


The  needle  is  placed  in  the  groove  which 
will  give  the  desired  angle,  and  is  held 
immovably  there,  when  the  operator 
grasps  the  handle  and  closes  the  catch. 
The  needle  is  then  passed  into  the  tissues 
and  left  there  while  the  forceps  is  un- 
clasped and  withdrawn  ;  its  other  end  is 
then  applied  to  grasp  the  point  of  the 
needle  and  draw  it  through. 

The  first  two  sutures  are  introduced  at 
the  lower  end  of  the  flaps,  at  points  cor- 
responding to  the  sides  of  the  os  internum. 
While  passing  the  needle  and  introducing 
the  first  two  sutures,  the  parts  are  held 
by  the  tenaculum  forceps,  which  were 
used  during  denudation.  As  each  suture 
is  introduced,  the  ends  are  united  by 
passing  one  around  the  other  in  a  loop- 
knot.  This  keeps  the  sutures  from  being 
tangled.  The  tenaculum  forceps  are  then 
removed,  and  while  the  assistant  steadies 
the  cervix  by  holding  the  ends  of  the  first 
sutures,  the  rest  are  introduced,  a  tenacu- 
lum forceps  being  used  to  make  counter- 
pressure,  while  the  needle  is  passed. 

The  sutures  are  tied  as  follows  :  One  or 
two  turns  of  the  ends  are  made  to  form  the 
first  half  of  the  knot,  the  assistant  takes 
hold  of  one  end,  the  other  is  passed 
through  the  loop  of  a  counter-pressure 
tenaculum — an  instrument  resembling  a 
wire  curette — and  then  seized  by  the  left 
hand  of  the  operator.  Traction  is  then 
made  on  both  ends  of  the  suture,  and,  at 
the  same  time,  the  loop  of  the  instrument 
is  pushed  down  alone?  the  thread  to  make 
the  knot  slip  to  its  destination.  Kepeat- 
ing  this  manoeuvre,  completes  the  knot. 
By  this  method  the  sutures  can  be  tied 
about  as  easily  and  rapidly  in  the  cavity 
<~>f  the  vagina  as  upon  a  free  surface. 
»  The  ends  of  the  sutures  are  then  cut  off, 


and  a  small  tampon  of  well  dressed  flax, 
saturated  with  pine  tar  (marine  lint;  is 
carefully  packed,  first  around  the  cervix 
and  then  below  it.  This  tampon  makes 
a  good  antiseptic  dressing.  It  promptly 
absorbs  any  serous  oozing,  and  prevents 
any  motion  of  the  uterus  which  might 
strain  the  sutures.  At  the  end  of  forty- 
eight  hours  it  should  be  removed,  and 
if  the  parts  are  then  in  a  healthy  con- 
dition, no  further  local  treatment  is  re- 
quired. If  there  is  any  suppuration,  a 
iresh  tampon  should  be  introduced  and 
allowed  to  remain  for  forty-eight  hours 
longer. 

From  my  experience  in  a  large  number 
of  cases,  I  am  satisfied  that  the  use  of  the 
tampon  is  a  reliable  after-treatment  in 
this  operation,  and  is  preferable  to  the 
daily  injection  of  carbolized  water,  which 
is  so  generally  employed.  The  patient 
should  rest  in  bed.  with  the  privilege  of 
turning  upon  either  side.  The  bowels 
and  bladder  should  be  evacuated  upon 
the  bed-pan. 

The  sutures  should  be  removed  upon 
the  eighth  day.  If  the  union  is  imper- 
fect, the  lower  ones  may  be  left  in  for  two 
weeks. 


Pelvic  Hematocele. 

An  accumulation  of  blood  in  the  pelvic 
cavity,  either  above  or  beneath  the  peri- 
toneum, is,  in  the  majority  of  instances, 
the  result  of  hemorrhage  from  some  of  the 
pelvic  or  abdominal  vessels.  Changes  in 
the  structure  of  the  bloodvessels  or  in  the 
composition  of  the  blood  itself  are  the 
chief"  conditions  which  predispose  to  pel- 
vic hematocele.     The  exciting  causes  are 
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injuries,  such  as  direct  blows  or  falls. 
There  are  two  varieties  of  this  affection, 
the  subperitoneal  and  the  peritoneal,  the 
latter  being  the  more  important. 

In  the  general  history  of  this  affection 
there  are  three  stages  :  (1)  that  of  hemor- 
rhage ;  (2)  that  of  inflammation  caused  hy 
the  presence  of  the  blood  acting  as  a  for- 
eign body  ;  and  (3)  the  disposal  of  the 
blood  clot  either  by  absorption  or  evacua- 
tion. 

If  the  surgeon  is  called  while  hemor- 
rhage is  going  on,  his  first  efforts  should 
be  directed  towards  arresting  it.  The 
patient  should  be  placed  at  rest  in  the 
recumbent  position.  The  pain  should  be 
relieved  and  the  circulation  quieted  by  the 
hypodermic  use  of  morphia.  Cold  appli- 
cations should  be  made  to  the  lower  por- 
tion of  the  abdomen.  The  circulation  in 
the  extremities  should  be  stimulated  by 
hot  applications.  If  there  is  danger  from 
shock,  alcohol  should  be  administered 
either  by  the  mouth  or  hypoclermically. 
Should  the  hemorrhage  continue  and 
threaten  the  life  of  the  patient,  it  has 
been  suggested  that  the  abdomen  be 
opened  and  the  bleeding  vessels  secured. 
Upon  theoretical  grounds  this  would  ap- 
pear to  be  good  surgery,  but  practically  it 
meets  with  serious  objections,  because 
laparotomy  so  greatly  increases  the  dan- 
ger, already  great,  of  depression  from 
shock  and  hemorrhage  as  to  deter  the 
most  daring  surgeon  from  undertaking  it. 

When  the  hemorrhage  has  ceased,  the 
practice  of  the  present  time  is  to  leave  the 
tumor  to  be  disposed  of  by  nature,  except 
under  circumstances  to  be  noticed  here- 
after. Kecamier  introduced  the  practice 
of  evacuating  the  blood  as  soon  as  possi- 
ble after  the  stopping  of  the  hemorrhage, 
believing  that  the  patient  would  thereby 
be  saved  from  the  dangers  of  inflammation 
and  absorption.  But  the  experience  of 
Nelaton  has  proved  that  there  is  more 
danger  in  that  plan  of  treatment  than  in 
trusting  to  nature  to  dispose  of  the  blood 
by  absorption. 

At  the  present  time  surgical  treatment 
is  restricted  to  one  condition,  viz.,  that 
of  septicemia,  caused  by  suppuration  in 
the  sac  formed  by  the  wall  of  lymph 
thrown  around  the  blood-clot  and  the  ab- 
sorption of  the  pus.  In  such  cases  the 
contents  of  the  sac  should  be  evacuated. 

The  usual  method  of  operating  is  to 
elevate  the  perineum  with  a  Sims  spe- 
culum, and  make  an  incision  through  the 
posterior  vaginal  wall  at  the  most  promi- 
nent point  of  the  tumor,  passing  the  fin- 
ger through  the  opening,  breaking  down 
the  clot  and  removing  it.  The  cavity 
should  be  washed  out  with  a  weak  solu- 
tion of  carbolic  acid  twice  a  day,  to  pre- 
vent septicaemia.  If  the  wound  inclines  I 
to  close  before  evacuation  is  complete,  a 
drainage-tube  should  be  used. 


Pelvic  Abscess. 

Inflammation  of  the  areolar  tissue  of 
the  pelvis  or  of  any  of  the  pelvic  viscera 
may  go  on  to  suppuration  and  to  the  for- 
mation of  a  pelvic  abscess.  The  pus  may 
be  discharged  at  some  point  favorable  to 
the  complete  evacuation  of  the  abscess, 
and  the  case  may  then  end  in  recovery. 
Under  such  circumstances  no  surgical 
treatment  is  required. 

Surgical  treatment  of  pelvic  abscess  is 
called  for  1st,  when,  after  suppuration 
has  occurred,  evacuation  is  delayed  for 
an  unusual  length  of  time,  and  the  pa- 
tient's health  is  failing  in  consequence ; 
and 

2d.  When,  after  the  abscess  has  open- 
ed, and  partially  evacuated  its  contents, 
the  discharge  still  continues,  while  the 
cavity  remains  open,  and  the  patient  fails 
to  recover. 

There  is  some  difference  of  opinion 
among  surgeons  regarding  the  proper 
time  to  interfere  when  the  opening  of 
pelvic  abscess  is  delayed.  Some  advise 
opening  as  soon  as  suppuration  has  been 
fully  established,  in  the  hope  of  obviating 
the  danger  of  the  pus  taking  an  unfavor- 
able direction.  Others  advise  delay  until 
a  reasonable  time  is  given  for  spontaneous 
discharge.  It  may  be  safely  stated  that  a 
good  rule  of  practice  is  to  operate  when 
the  abscess  is  pointing  in  a  favorable  di- 
rection, say  towards  the  vagina,  and  when 
its  wall  at  that  point  is  thin  and  elastic. 
On  the  other  hand,  if  the  pus  is  not 
within  easy  reach,  because  of  the  thick- 
ness of  the  walls  of  the  abscess,  it  is  bet- 
ter to  delay,  unless  the  condition  of  the 
patient  demands  relief;  in  which  case  as- 
piration should  be  resorted  to  rather  than 
the  bistoury. 

When  suppuration  and  discharge  are 
prolonged  unnecessarily,  surgical  treat- 
ment should  be  promptly  applied. 

The  usual  cause  of  long-continued  sup- 
puration is  that  the  point  of  outlet  is 
above  the  lower  portion  of  the  cavity  of 
the  abscess.  Under  such  circumstances 
suppuration  may  go  on  indefinitely,  be- 
cause a  certain  quantity  of  pus  remains 
and  keeps  up  suppurative  action.  The 
indications  in  that  case  are  to  secure 
complete  evacuation  and  thorough  drain- 
age. 

A  pelvic  abscess  should  be  opened 
through  the  vagina  if  possible,  as  that  is 
the  safest  and  most  convenient  outlet  for 
the  pus.  Should  the  abscess  point  much 
more  directly  towards  the  rectum,  it  may 
be  opened  through  that  canal.  In  ope- 
rating, the  point  in  the  vagina  selected 
should  be  exposed  by  a  Sims  speculum, 
and  if  there  is  the  slightest  doubt  regard- 
ing the  presence  or  location  of  the  pus, 
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an  exploring  needle  should  be  introduced 
to  settle  the  question.  A  bistoury  is  tben 
introduced  alongside  of  tbe  needle,  and 
the  opening  made.  If  the  discharge  is 
free  and  of  a  favorable  character,  further 
treatment  may  be  unnecessary ;  but  if 
the  pus  is  fetid,  or  if  the  wound  is  in- 
clined to  close,  the  cavity  should  be 
washed  out  with  a  solution  of  carbolic 
acid,  and  a  drainage-tube  introduced. 

As  already  stated,  when  the  abscess 
cannot  be  easily  reached,  and  the  long 
imprisoned  pus  is  affecting  the  general 
health  of  the  patient,  aspiration  should 
be  practised.  After  evacuating  the  con- 
tents of  the  sac,  the  current  of  the  aspi- 
rator may  be  reversed,  and  a  solution  of 
carbolic  acid  injected,  and  then  with- 
drawn. The  quantity  injected  should  be 
less  than  that  of  the  pus  drawn  off,  so 
that  over-distension  and  rupture  of  the 
sac  may  be  avoided.  The  greatest  care 
should  be  taken  to  see  that  the  instru- 
ment works  perfectly.  The  injection  of 
air  into  the  sac  of  a  pelvic  abscess  has 
been  known  to  prove  fatal. 

In  treating  cases  in  which  the  abscess 
has  opened,  and  the  discharge  continues, 
or  stops  for  a  few  days  at  a  time  and  re- 
turns, the  opening  should  be  enlarged. 
If  that  is  not  sufficient  to  secure  free 
drainage,  the  most  dependent  portion  of 
the  sac  should  be  found  by  probing,  and  a 
counter-opening  made.  Sometimes  recov- 
ery is  delayed  because  of  a  number  of 
small  abscesses  which  open  into  one  an- 
other, and  discharge  through  a  common 
aperture.  This  condition  can  be  success- 
fully treated  in  some  cases  by  enlarging 
the  opening,  passing  in  the  finger,  and 
breaking  clown  the  exudation  which  sepa- 
rates the  sacs  from  one  another. 

The  necessity  for  using  an  anaesthetic 
in  these  operations  for  pelvic  abscess  will 
depend  upon  the  power  of  self-control  in 
each  patient.  If  there  is  doubt  about  her 
ability  to  keep  still,  an  anaesthetic  should 
be  given.] 

XII.  Organic  Diseases  of  the  Ovary. 

When  we  consider  the  peculiar  func- 
tion of  the  ovary,  and  the  irregular  de- 
mands which  are  made  upon  its  activity,  it 
is  not  surprising  that  it  should  frequently 
become  the  seat  of  disease.  Restricting 
our  attention  in  this  essay  to- its  organic 
affections  only,  we  may  classify  these  in 
two  groups — the  solid  and  cystic  growths. 

The  solid  growths  met  with  in  the  ovary 
are,  first,  fibroid  tumors,  and  second, 
malignant  tumors.  The  fibrous  tumors  are 
decidedly  rare.  They  may  in  some  in- 
stances attain  very  considerable  size,  and 
may  even  approach  that  of  a  pregnant 
uterus ;  more  usually  they  are  much 
smaller.     Their  substance  is  made  up  of 


dense  fibrous  tissue,  which  replaces  the 
stroma  of  the  organ,  and  by  which  the 
latter  is  at  length  wholly  substituted. 
During  life  it  would  be  difficult  to  diagnose 
with  any  certainty  between  a  fibroid  tu- 
mor of  the  ovary  and  a  similar  growth 
from  the  uterus  (if  detached  and  pedun- 
culated) ;  but  as  the  rule  of  treatment  is 
the  same  for  both,  but  little  practical  im- 
portance attaches  to  the  question.  In 
both  it  is  desirable  to  give  a  fair  trial  to 
the  bromide  or  iodide  of  potassium,  or  to 
some  natural  water  holding  haloid  salts 
in  solution  (Kreuznach,  etc.).  These  salts 
are  to  be  recommended,  not  so  much  in 
the  hope  of  inducing  any  absorption  of  the 
tumor,  as  of  repressing  its  vitality  and 
arresting  its  further  growth.  Solid  tu- 
mors occupying  the  abdomen,  whether 
originating  from  the  ovary  or  the  uterus, 
and  whether  believed  to  be  innocent  or 
malignant,  should  not  be  interfered  with 
surgically.  If  innocent,  they  rarely  cause 
death,  and  at  a  certain  period  of  life 
almost  always  begin  to  shrink  ;  whilst  any 
attempt  to  remove  them  by  abdominal 
section  is  attended  by  great  danger.1  If 
malignant  (i.  e.,  medullary),  the  reasons 
against  their  removal,  or  rather  against 
the  attempt  at  it,  are  manifold  and  ap- 
parent. The  form  of  cancer  (very  doubt- 
fully such)  most  frequent  in  the  ovary  is 
that  known  as  alveolar,  or  colloid,  and  the 
tumor  thus  constituted  is  cystic  rather 
than  solid.  In  rare  instances,  however, 
medullary  cancer  occurs  as  a  primary  dis- 
ease in  the  ovary,  and  a  very  large  tumor 
may  be  thus  developed. 

Cysts  in  thebroad  ligament. — These  very 
rarely  attain  any  large  size.  They  are 
not  unfrequently  met  with  in  infants,  but 
are  rare  in  adults.  They  are  supposed  to 
be  consequent  on  cystic  dilatation  of  the 
tubes  of  the  Woolfian  body.  They  have 
but  little  surgical  interest,  since  they 
rarely  attain  a  size  sufficient  to  call  for 
treatment,  or  even  to  be  discovered  during 
the  life  of  their  possessor.2 


1  In  these  remarks  it  is  intended  to  include 
only  those  tumors  which  have  passed  upwards 
into  the  abdominal  cavity  and  become  pedun- 
culated. Uterine  fibroids  still  occupying  the 
walls  of  the  uterus  are  treated  elsewhere  (see 
p.  993).  It  must  he  always  remembered  that 
the  dangers  of  abdominal  section  for  solid 
tumors  far  exceed  those  of  ovariotomy.  As 
the  tumor  cannot  be  diminished  by  tapping, 
the  incision  must  be  very  free,  whilst  the 
peduncle,  if  it  exist,  is  certain  to  be  short, 
thick,  and  very  vascular. 

2  There  is  no  doubt  that  occasionally  cysts 
of  the  broad  ligament  attain  much  greater 
sizes  than  those  mentioned  by  Dr.  West. 
Many  years  ago,  at  St.  George's  Hospital,  Mr. 
Ca?sar  Hawkins  operated  successfully  by  ova- 
riotomy in  a  case  in  which  he  found  the  cyst 
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Cystic  disease  of  the  ovary. — This  dis- 
ease may  present  itself  in  two  forms,  cither 
as  simple  or  proliferous  cysts  ;  but  the  two 
are  very  closely  allied,  and  the  former  may 
at  any  time  assume  the  characters  of  the 
latter.  Again,  Ave  must  note  that  the 
proliferous  or  compound  cysts  differ  much 
amongst  themselves  in  the  degrees  in 
which  their  peculiar  endowment  is  de- 
veloped. Some  show  but  little  tendency 
to  reproduction,  whilst  others  exhibit  the 
utmost  activity.  There  is  good  reason  for 
believing  that  the  simple  cysts  of  the  ovary 
are  developed  by  the  dropsical  dilatation  of 
Graafian  vesicles.  Not  unfrequently  more 
than  one  is  formed  in  the  same  ovary  ;  and 
at  later  stages  the  partitions  between 
them  may  be  broken  down,  and  a  single 
irregularly-chambered  cavity  may  result. 
Simple  cysts  may  attain  a  very  large  size, 
but  the  compound  ones,  as  a  rule,  exhibit 
greater  activity  of  growth.  The  compound 
or  proliferous  ovarian  cyst  is  by  very  far 
the  most  frequent  form  of  ovarian  dropsy, 
and  is  closely  homologous  to  the  cystic 
diseases  of  the  breast  and  testis,  allowance 
being  made  for  the  different  structural 
peculiarities  of  these  organs.  It  is  prob- 
able that  the  morbid  action  usually  com- 
mences in  the  stroma  of  the  ovary,  but  it 
may  in  some  instances  originate  in  the 
Graafian  vesicles.  With  regard  to  the  con- 
tents of  ovarian  cysts,  it  may  be  stated  to 
consist  of  an  albuminous  fluid  of  greater 
or  less  density.  In  simple  cysts  the  fluid  is 
usually  thin,  but  in  compound  ones  it 
varies  from  the  consistence  of  a  dilute 
solution  of  gum-arabic  to  that  of  stiff  glue. 
In  the  latter  it  often  varies  very  greatly 
in  different  cysts  composing  the  same 
tumor.  In  color  it  also  presents  great  va- 
rieties, from  a  clear  watery  fluid  to  a  dark 
tar-like  one.  It  often  contains  sparkling 
scales  of  cholesterine  in  immense  quan- 
tities. In  rare  instances  ovarian  cysts 
contain  a  sero-purulent  fluid,  or  even  pus. 
This  is  more  common  in  simple  than  in 
compound  cysts,  and  usually  is  a  conse- 
quence of  inflammation  after  tapping. 
The  term  "  alveolar  or  colloid  cancer," 
has  been  applied  to  a  not  very  infrequent 


in  the  ligament  and  not  in  the  ovary.  The 
specimen  is  kept  in  the  St.  George's  Hospital 
Museum,  series  xiv.,  No.  134.  The  cyst  con- 
tained nearly  eighteen  pints.  The  description 
in  the  catalogue  does  not  appear  to  me  to 
afford  any  conclusive  evidence  in  favor  of  the 
opinion  expressed  that  the  cyst  was  not  really 
ovarian.  An  undoubted  example  of  broad 
ligament  cyst,  large  enough  to  simulate  ova- 
rian dropsy,  came  under  my  own  care  two 
years  since.  In  the  performance  of  ovariot- 
omy, I  found  that  the  cyst  had  absolutely  no 
peduncle,  but  passed  under  the  peritoneum 
in  the  iliac  fossa.  The  ovary  lay  in  it,  and 
was  quite  healthy. 


variety  of  compound  cyst  of  the  ovary,  in 
which  very  numerous  loculi  exist,  and  the 
spaces  are  tilled  by  a  semi-solid  tenacious 
substance  resembling  gum.  This  variety, 
however,  not  unfrequently  complicates 
tumors  in  which  many  cysts  contain  fluid 
and  resemble  those  of  the  common  com- 
pound form.  There  is  much  reason  to 
doubt  whether  the  usual  tendencies  of 
true  cancer  are  ever  manifested  by  it. 
Again,  we  must  note  that  compound 
ovarian  cysts  differ  not  only  in  respect  to 
the  density  of  the  contents,  but  also  in  the 
thickness  of  the  intervening  solid  sub- 
stance. Midler  has  applied  the  designa- 
tion of  cysto-sarcoma  to  those  in  which  the 
fibroUs  intercystic  substance  equals  or  ex- 
ceeds in  quantity  the  contained  fluid. 
Here,  again,  however,  all  degrees  may  be 
observed  in  different  tumors,  and  even  in 
different  parts  of  the  same  tumor,  and  we 
cannot  therefore  venture  to  separate  ab- 
ruptly ovarian  cystic  tumors  into  different 
classes.  Good  typical  examples  of  all  of 
them — a,  the  simple,  single  cyst ;  6,  the 
simple  but  multiple  cyst ;  c,  the  proliferous 
or  compound  cyst ;  d,  tire  proliferous  or 
compound  cyst  with  colloid  contents  ;  e, 
the  proliferous  with  large  sarcomatous 
formation — may  frequently  be  met  with  ; 
but  in  a  large  majority  of  instances 
ovarian  tumors  share  the  characters  of 
two  or  more  of  these  varieties.  The 
more  active  the  proliferous  tendency,  the 
further  the  departure  from  simplicity  of 
organization,  the  more  nearly  does  that 
tumor  approach  in  its  relations  to  malig- 
nancy. Whether,  however,  any  form  of 
ovarian  tumor,  excepting  the  fungoid 
(medullary),  is  truly  cancerous  in  its  ten- 
dencies, is  a  matter  of  much  doubt,  and 
practically  all  must  be  treated  as  if  it 
were  proved  that  they  are  not  so. 

There  is  yet  another  variety  of  ovarian 
cyst  to  be  mentioned,  that,  namely,  in 
which  a  structure  resembling  the  cuta- 
neous integument  (both  in  structure  and 
function)  is  formed.  These,  known  as 
Dermoid  Cysts,  possess  the  power  of  pro- 
ducing in  their  lining  membrane  all  the 
appendages  of  the  skin — hair,  teeth,  etc. 
— and  of  excreting  into  their  interior  the 
ordinary  secretions  of  that  organ.  Thus 
not  unfrequently  teeth,  balls  of  hair,  or 
large  quantities  of  fat  are  found  in  them. 
That  these  structures  are,  in  many  in- 
stances, in  no  way  connected  with  im- 
pregnation, and  are  also  quite  independ- 
ent of  any  "included  testation,"  is  amply 
proved. 

With  regard  to  the  relative  frequency 
of  the  different  forms  of  ovarian  disease, 
Dr.  West  supplies  us  with  the  following 
data  :  of  a  total  of  sixty  cases,  fortj^-one 
recorded  by  Scanzoni  and  nineteen  by 
himself,  simple  cysts  occurred  in  fifteen  ; 
fat-cysts  in  one  ;  compound  cysts  (with 
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cysto-sarcomata)  in  twenty -three  ;  colloid 
or  alveolar  in  nineteen  ;  cancer  with  cyst- 
formation  in  two. 

It  has  been  hastily  assumed,  from  cal- 
culations based  upon  opinions  formed 
during  the  life  of  the  patient,  and  neces- 
sarily liable  to  error,  that  ovarian  cysts 
more  commonly  affect  the  right  organ  than 
the  left.  Post-mortem  examinations  prove, 
however,  that  the  two  ovaries  are  equally 
liable  to  disease.  Dr.  West  concludes, 
from  the  examination  of  nineteen  of  his 
own  cases,  fifteen  of  Dr.  R.  Lee's,  and 
forty-one  of  Scanzoni's,  that  in  about  one- 
third  both  organs  are  affected.  A  reason- 
able suspicion  may,  however,  be  enter- 
tained that  this  proportion  is  much  higher 
than  more  extended  data  will  show. 

Ovarian  disease  may  occur  at  saiy  age, 
from  infancy  upwards.  It  is  of  tolerable 
frequency  during  the  whole  period  of  sex- 
ual activity,  but  most  so  during  the  latter 
half,  i.  e.,  from  thirty  to  forty-five.  It  is 
very  rare  in  childhood,1  and  decidedly  in- 
frequent after  the  complete  cessation  of 
the  menstrual  function.  It  is  relatively 
more  common  in  single  than  in  married 
women,  and  of  the  latter  a  large  number 
have  either  been  sterile  or  have  mani- 
fested but  feeble  fecundity.  No  trust- 
worthy inference  as  to  the  probable  nature 
of  the  tumor  can  be  drawn  from  the  age 
or  sexual  condition  of  the  patient.  Be- 
yond the  fact  that  it  is  often  associated 
with  sterility  or  a  low  rate  of  fecundity, 
nothing  can  be  asserted  as  to  the  causes 
of  ovarian  disease.  In  a  majority  of  cases 
it  develops  itself  in  those  whose  sexual 
functions,  with  this  exception,  have  ap- 
peared to  be  in  perfect  health. 

The  rate  of  growth  of  ovarian  tumors  is 
subject  to  considerable  variety.  In  the 
majority  of  cases,  in  from  two  to  three 
yeai-s  from  the  commencement,  or  at  least 
from  its  first  discovery,  the  tumor  will 
have  become  large  enough  to  fill  the  abdo- 
men and  produce  inconvenience  by  pres- 
sure on  the  viscera.  In  many  the  rate  of 
progress  is  much  more  rapid ;  in  a  few, 
and  especially  in  the  aged,  it  may  be  much 
slower.  Beyond  the  stage  described,  we 
are  not  able  easily  to  ascertain  the  average 
natural  progress  of  ovarian  tumors,  since 
in  a  great  majority  of  instances  one  or 
other  mode  of  treatment  is  adopted  as 
soon  as  the  dropsy  becomes  a  serious  in- 
convenience. Such  facts  as  are  on  record, 
however,  do  not  encourage  the  hope  that 
in  patients  under  forty  ovarian  disease, 
not  interfered  with,  may  frequently  be 
protracted  over  many  3-ears.  As  soon  as 
the  abdomen  is  distended,  the  patient's 


1  Eiwisch  alludes  to  a  specimen  of  cystic 
disease  of  the  ovary  from  a  child  aged  one 
year.  I  have  myself  seen  a  large  ovarian 
tumor  in  a  girl  of  twelve. 


health  begins  to  fail,  the  process  of  assimi- 
lation is  interfered  with,  exercise  is  pre- 
vented, the  demands  of  the  tumor  are  a 
drain  upon  the  patient's  strength,  and 
she  becomes  not  slowly  thinner  and  more 
feeble  ;  the  tumor  still  grows,  the  lower 
limbs  become  cedematous  from  pressure 
on  the  veins,  the  thorax  (both  ribs  and 
diaphragm)  is  displaced  upwards  and 
fixed,  rendering  respiration  difficult  and 
incomplete  ;'  the  patient  ceases  to  be  able 
to  lie  clown,  and,  after  a  most  painful  ill- 
ness, death  at  length  puts  a  period  to  her 
sufferings.  That  the  latter  stages  of  ova- 
rian dropsy  should  be  prolonged  over 
months  instead  of  weeks  would  be  a  mat- 
ter of  regret  rather  than  congratulation. 
In  addition  to  the  ills  above  mentioned, 
intercurrent  attacks  of  peritonitis  are 
common  in  the  course  of  ovarian  dropsy, 
and  not  very  unfrequently  spontaneous 
inflammation  of  the  interior  of  one  of  the 
cysts  takes  place.  Either  of  these  occur- 
rences may  very  seriously  reduce  the 
health  of  the  patient,  and  the  latter  may 
prove  directly  fatal. 

Before  proceeding  to  consider  the  dif- 
ferent surgical  measures  by  which  relief 
may  be  afforded,  we  must  refer  to  the  pos- 
sibility of  accidental  or  spontaneous  cure. 
It  is  probable  that  now  and  then  an  ova- 
rian cyst  may,  without  having  ruptured, 
spontaneously  cease  to  secrete,  and  be- 
come greatly  diminished  in  size.  This 
termination  has,  I  think,  been  illustrated 
in  one  case  under  my  own  care  ;  but  there 
can  be  no  doubt  that  it  is  an  exceedingly 
rare  one.  The  rupture  of  the  cj'st,  either 
by  violence  or  by  ulceration,  into  an  ad- 
jacent viscus  is  much  more  frequent,  and 
numerous  cases  are  on  record  in  which 
cures  have  been  brought  about  in  this 
manner.  Notwithstanding  an  occasional 
cure  so  produced,  however,  the  internal 
rupture  of  an  ovarian  cyst  is  scarcely  an 
event  to  be  desired.  In  not  a  few  the 
death  of  the  patient  is  the  immediate 
consequence,  whilst  in  others  recovery 
only  results  after  severe  peritonitis  and  a 
dangerous  illness.  It  is  of  course  only  in 
cases  of  single  cysts  that  any  permanently 
satisfactory  result  is  to  be  hoped  for,  and 
even  in  these  the  probability  is  great  that 
after  the  rent  lias  closed,  re-secretion  of 
the  fluid  will  follow.  If  instead  of  rup- 
ture into  the  peritoneal  sac,  the  tumor 
have  ulcerated  into  the  bowel  or  vagina, 
all  the  dangers  incident  to  inflammation 
of  the  cyst-cavity  will  probably  be  en- 
countered. 

We  may,  then,  safely  allege  that  ova- 
rian dropsy  is,  as  regards  any  probable 

1  See  plates,  by  Dr.  Bright,  in  Guy's  Hos- 
pital Reports,  vol.  ix.,  or  in  New  Sydenham 
Society's  reprint,  p.  90,  plate  33,  and  p.  122, 
plate  36. 
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process  of  natural  and  spontaneous  relief, 
an  incurable  disease.  1'urther  than  this, 
we  may  safely  add  that,  putting  aside 
certain  exceptional  cases,  met  with  chiefly 
in  aged  patients,  it  is  a  disease  which, 
within  from  one  to  three  years  of  its  com- 
mencement, may  he  expected  greatly  to 
incapacitate  its  subject  for  the  ordinary 
enjoyments  of  life,  and  at  the  end  of  one 
or  two  years  more  to  end  fatally,  after  ex- 
treme and  protracted  suffering.  In  this 
statement  of  clinical  fact  we  have  the 
measure  of  the  value  of  surgical  methods 
of  relief.  To  these  latter  the  reader's  at- 
tention is  now  asked. 

We  have  the  time-honored  plan  by  re- 
peated tappings.  Paracentesis  can  be 
ranked  only  as  a  means  of  temporary  re- 
lief, not  as  affording  any  probability  of 
cure.  On  the  contrary,  there  are  reasons  for 
thinking  it  probable  tbat  those  cases  in 
which  it  is  practised  end  earlier  than  those 
in  which  it  is  refused.  The  operation  it- 
self is  by  no  means  devoid  of  danger.  At- 
tacks of  fatal  peritonitis  after  it  are  not 
very  uncommon,  nor  is  acute  inflamma- 
mation  of  the  cyst  itself  a  rare  event.  If 
the  patient  recover  well  from  the  opera- 
tion, the  drain  upon  her  strength  by  the 
re-secretion  of  fluid  which  rapidly  takes 
place  is  greater  than  would  have  occurred 
had  the  cyst  been  allowed  to  remain  full, 
and  a  second  operation  becomes  needful, 
to  be  followed  at  a  still  shorter  interval 
by  demand  for  a  third.  Whilst,  therefore, 
it  is  fully  granted  that  in  certain  cases 
this  method  results  in  great  temporary  re- 
lief to  the  patient,  that  it  may  enable  a 
woman  who  had  been  wholly  incapaci- 
tated to  get  about  in  comfort  for  a  few 
weeks,  or,  it  may  be,  for  a  few  months, 
still  there  is,  I  think,  as  little  doubt  that 
it  is  in  the  long  run  prejudicial  to  the 
prospect  of  life.  We  must  also  recollect 
that  in  numerous  cases — those,  for  ex- 
ample, of  multilocular  tumors— in  which 
no  one  cyst  greatly  predominates  in  size, 
paracentesis  can  do  little  or  nothing  even 
for  the  reduction  of  the  patient's  bulk. 

Various  means  have  been  devised  with 
the  hope  of  securing  obliteration  of  the 
cyst-cavity  after  paracentesis.  Amongst 
the  chief  of  these  we  have :  1st,  the  ap- 
plication of  very  firm  pressure  over  the 
abdomen  ;  2d,  the  exhibition  of  mercury; 
3d,  the  injection  of  iodine  into  the  inte- 
rior of  the  cyst ;  and,  lastly,  the  attempt 
to  establish  fistulas,  by  which  the  re-se- 
creted fluid  may  drain  away. 

The  idea  of  preventing  the  refilling  of  a 
cyst  by  sheer  mechanical  compression,  from 
without,  is  not  one,  at  first  sight,  likely  to 
claim  our  approval.  It  is,  moreover,  im- 
possible to  compress  an  ovarian  cyst 
above  ;  and  firm  lateral  support  will  very 
probably  only  cause  greater  inconvenience 
to  respiration  by  compelling  the  cyst  to 


bulge  upwards.  Although  a  few  cases  of 
supposed  cures,  under  treatment  by 
starch-bandage  applied  to  tbe  abdomen, 
combined  with  tbe  free  administration  of 
mercury  internally,  are  on  record,  yet  the 
plan  has,  even  by  the  confession  of  its 
advocates,  enough  of  drawbacks  to  pre- 
vent its  coming  into  use  ;  and  it  is,  I 
believe,  at  the  present  Lime  not  resorted 
to  by  any  surgeons. 

The  establishment  of  fistulous  channels 
communicating  with  the  interior  of  the 
cyst  may  be  effected  either  through  the 
abdominal  wall  or  into  the  vagina  or  rec- 
tum. After  tapping  the  cyst  a  flexible 
catheter  is  passed  through  the  canula, 
and  the  latter  having  been  withdrawn,  is 
there  retained.  Tbe  disadvantages  of 
this  plan  are  such  as  to  have  led  to  its 
almost  entire  disuse.  It  is  attended  b}r 
great  risk  to  life,  probably  not  less  than 
that  attaching  to  ovariotomy.  It  attempts 
the  obliteration  of  only  one  c^st :  it  is  a 
long,  painful,  and  exhausting  method  ; 
and  lastly,  even  'when  cure  has  been  ob- 
tained, there  is  no  certainty  that  it  will 
prove  permanent. 

In  some  cases,  instead  of  establishing  a 
small  fistula  by  means  of  a  retained  catbe- 
ter,  a  large  opening  has  been  made  into 
the  cyst  by  incision,  and  the  edges  of  it 
carefully  secured  to  those  of  the  wound  in 
the  integument.  Tbe  drawbacks  just 
enumerated  will  be  found  at  least  equally 
real  in  respect  to  this  method  also. 

Tbe  plan  which,  next  to  that  of  the  en- 
tire removal,  seems  to  promise  most  as  a 
means  of  radical  cure,  is  that  by  injection 
of  iodine.  In  a  few  cases  of  single  cysts 
this  method  is  certainly  very  useful,  and 
with  due  caution  is  attended  by  but  little 
risk.  Still  we  must  bear  in  mind  that  tins 
dangers  consequent  on  a  mistake  in  the 
differential  diagnosis  between  ascites  and 
ovarian  disease  are  much  greater  if  iodine 
be  injected  than  if  ovariotomy  be  at- 
tempted. Such  mistakes  have  occurred  ; 
and  it  is  precisely  in  the  cases  most  suit- 
able (were  the  diagnosis  correct)  for  injec- 
tion treatment — those,  nameby,  of  thin- 
walled  single  cysts — that  the  mistake  is 
most  likely  to  happen,  Then,  again,  if 
the  tumor  be  multilocular,  it  is  exceed- 
ingly probable  that  the  secondary  cysts 
will  be  irritated  by  the  inflammatory  pro- 
cesses set  up  in  the  larger  one.  Even 
when  the  chief  cyst  has  to  all  appearance 
been  permanently  obliterated,  tbe  surgeon 
can  never  feel  confident  that  there  may 
not  be  others  left  behind  it,  which, 
sooner  or  later,  will  enlarge.  To  these 
drawbacks  we  must  add  that,  even  in  the 
most  suitable  cases,  it  is  quite  possible 
that  the  patient  may  be  poisoned  by  the 
iodine,  or  may  sink  under  the  attack  of 
cyst-inflammation  wbich  follows  its  use. 

Premising   that   the   injection   method 


1024 


SURGICAL    DISEASES    OF    WOMEN". 


is  only  admissible  in  the  case  of  tumors 
believed  to  be  monocystic,  it  may  be 
granted,  I  think,  that  it  exposes  the  pa- 
tient to  less  risk  on  the  whole  than  does 
ovariotomy.  In  this  class  of  cases  it  is 
probable  that  it  will  continue  to  be  occa- 
sionally employed.  There  are  several 
different  methods  in  which  it  may  be  prac- 
tised. Either  the  iodine  may  be  diluted 
in  a  large  quantity  of  water,  or  it  may  be 
employed  in  a  concentrated  solution.  The 
former  was  the  method  recommended  by 
its  introducer,  Boinet ;  the  latter  is  the 
one  which  has  of  late  been  considered 
preferable.  The  free  dilution  of  the  fluid 
diminishes  the  caustic  action  of  the  iodine 
on  the  lining  membrane  of  the  c}*st, 
whilst  it  much  favors  its  absorption  into 
the  patient's  blood.  Even  with  the  most 
careful  endeavors  to  empty  the  cyst,  there 
always  must  remain  in  its  interior  a  cer- 
tain quantity  of  fluid,  quite  sufficient  to 
dilute  the  most  concentrated  injection 
which  could  be  employed. 

In  performing  injection  the  cyst-fluid 
should  first  be  evacuated  in  the  usual 
way,  by  paracentesis,  the  patient  being  on 
her  side  in  bed.  When  the  cyst  is  three 
parts  emptied,  a  flexible  catheter  should 
be  passed  down  the  canula.  This  should 
be  sufficiently  large  to  till  the  canula,  and 
both  should  be  retained.  The  cyst-fluid 
should  be  patiently  allowed  to  drain  away 
as  completely  as  possible,  the  patient's 
posture  being  changed  as  may  seem  most 
suitable  to  this  end.  When  no  more 
fluid  can  be  obtained,  the  iodine  solution 
is  to  be  injected,  and,  having  been  re- 
tained for  ten  minutes  or  a  quarter  of  an 
hour,  may  be  allowed  again  to  drain  out. 
Finally,  the  catheter  and  canula  are  to 
be  withdrawn  together,  in  doing  which 
the  surgeon  must  be  very  careful  to  have 
his  finger  over  the  end  of  the  former,  to 
prevent  the  escape  of  drops  of  iodine- 
iiuid  into  the  peritoneum,  during  the 
passage  of  the  end  of  the  instrument 
through  the  wound. 

The  after-treatment  must  consist  in  the 
use  of  ice,  and  of  stimulants  or  opiates 
according  to  the  symptoms  which  ma}* 
arise.  If,  in  performing  the  preliminary 
paracentesis  in  a  case  in  which  it  is  in- 
tended to  inject,  the  fluid  should  be  found 
too  thick  readily  to  escape  by  the  canula, 
this  plan  of  treatment  should,  T  think,  be 
abandoned,  since  it  is  very  probable  that 
the  tumor  is  polycystic  ;  and  even  if  not, 
the  mere  density  of  the  fluid  will  very 
greatly  prevent  the  efficiency  of  the  injec- 
tion. [Tapping  ovarian  cysts  as  a  means 
of  cure  is  now  obsolete.  The  same  may 
be  said  of  pressure,  of  the  use  of  mer- 
cury and  other  drugs,  of  injections  of 
iodine,  and  of  drainage  through  induced 
fistula?.] 

Having  thus  briefly  adverted  to  the  less 


complete  of  the  attempts  at  radical  cure, 
we  now  come  to  what  may  be  considered 
one  of  the  boldest  innovations  of  modern 
surgenr, — the  practice  of  complete  extirpa- 
tion. This  method  has  the  advantage 
over  all  others,  that  it  holds  out  the  hope 
of  permanent  cure  without  any  danger  of 
relapse,  and  that  also  it  is  equally  well 
adapted  to  the  mutilocular  as  to  the  single 
cysts.  In  the  majority  of  successful  cases 
it  has  the  further  merit  of  causing  to  the 
patient  remarkably  little  suffering.  I 
think  it  may  also  be  alleged  in  its  favor 
that  should  an  error  have  been  made  in 
diagnosis,  less  .risk  is  run  in  an  attempt  at 
extirpation  than  would  be  bj*  any  one  of 
the  other  radical  methods.  The  large 
amount  of  immediate  risk  to  life  which 
attends  this  formidable  operation  is  its 
one  great  drawback.  Eew  practical  ques- 
tions have  occupied  more  of  the  attention 
of  the  profession,  both  at  home  and 
abroad,  during  the  last  twenty  years  than 
this  :  whether  the  immediate  risks  of 
ovariotomy  outweigh  its  advantages.  Al- 
though many  details  as  to  modes  of  oper- 
ating, etc.,  still  remain  to  be  decided,  yet 
the  verdict  on  the  main  question  may  be 
said  to  be  given.  The  discussion  has  been 
carried  on  most  openly  ;  facts  and  statis- 
tics have  been  scrutinized  most  keenly  ; 
and  the  result  is  that  ovariotomy  is  be- 
coming more  and  more  common  ;  that  it 
has  recently  been  practised  in  almost  every 
hospital  in  London,  while  it  is  gradually 
extending  both  in  America  and  on  the 
Continent.  Simultaneously  with  the  in- 
creased favor  which  ovariotomy  has  gained, 
the  other  methods  of  radical  cure  have 
fallen  into  comparative  disuse.  I  shall  not 
occupy  space  here  with  any  attempt  to 
enter  into  this  discussion,  but,  venturing 
to  assume  that  the  operation  does  not  now 
need  any  defence,  shall  proceed  at  once  to 
consider  the  important  practical  details 
of  its  performance.  First,  let  it  be  re- 
marked that  no  impression  can  be  more 
false  than  that  the  extirpation  of  an  ovar- 
ian tumor  is  a  procedure  requiring  but 
little  surgical  skill  or  forethought,  and 
making  demands  only  upon  the  sturgeon's 
courage,  or,  it  may  be,  in  the  estimation 
of  some,  his  recklessness.  Perhaps  there 
is  no  operation  in  surgery  presenting 
greater  scope  for  ingenuity,  and  requiring 
more  prompt  attention  to  numerous  de- 
tails in  its  performance. 

The  operation. — In  preparation  for  ova- 
riotomy, the  surgeon  should  be  provided,  in 
addition  to  scalpels,  director,  etc.,  with  at 
least  two  large  trocars,  one  of  them  armed 
with  an  India-rubber  tube,  two  or  three 
strong  vulsellum  forceps,  two  clamps,  and 
actual  cautery  instruments,  some  gilt 
harelip-pins  or  silver-wire  sutures,  and 
strong  hemp  ligatures.  Some  strips  of 
new   flannel,  and   several  large,   unused 
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sponges,  made  soft  by  scalding,  should  also 
be  at  hand.  The  operation  should  he  per- 
formed in  the  room  where  the  patient  is 
to  remain,  and  it  should  be  a  large  and 
well-ventilated  one.  If  the  weather  be 
not  hot,    the   temperature   of  the   room 


should  be  raised  to  70°  or  75°,  and  the  air 
moistened  with  steam.  With  regard  to 
special  preparation  of  the  patient  nothing 
is  needful  beyond  the  ascertaining  that  her 
bowels  have  been  opened  on  the  previous 
day,  and  that  she  is  in  usual  health.     It 


Trocar  armed  with  tubing,  for  use  in  ovariotomy. 


is  especially  desirable  to  abstain  from 
disturbing  her  stomach  by  the  previous 
administration  of  useless  drugs.  As  the 
operation  may  be  prolonged,  she  should 
be  warmly  clad  on  those  parts  which  it  will 
not  be  requisite  to  expose,  and  precautions 
should  be  taken  to  prevent  her  dress  from 
being  wetted  by  the  fluid.  Chloroform  [or 
ether]  having  been  administered,  an  assist- 
ant should  introduce  a  catheter  and 
empty  the  bladder.  The  patient  should 
be  placed  on  her  back,  with  her  shoulders 
elevated  by  pillows,  her  feet  resting  on 
a  chair,  and  the  abdomen  well  exposed. 
The  operator  now  commences  his  incision 
about  two  inches  below  the  umbilicus,  and 
carries  it  downwards  in  the  median  line 
about  four  inches.  With  a  few  touches  of 
the  knife,  and  using  the  director  or  not, 
as  may  seem  best  to  him,  he  rapidly  di- 
vides the  fascia  and  lays  bare  the  perito- 
neum. There  is  scarcely  any  bleeding  if 
the  median  line  be  carefully  kept  to.  The 
peritoneum  having  been  opened  to  nearly 
the  full  extent  of  the  wound,  the  cyst  itself 
is  exposed,  and  at  the  same  time  in  many 
cases  a  certain  amount  of  ascitic  fluid  es- 
capes. The  next  step  is  to  ascertain 
whether  or  not  adhesions  are  present. 
This  in  many  cases  is  evident  to  the  eye  ; 
but  if  not,  is  easily  determined  by  intro- 
ducing one  or  two  lingers  between  the  cyst 
and  the  peritoneum.  It  is  needful  at  this 
point  to  be  exceedingly  careful  not  to  mis- 
take the  peritoneum  itself  for  the  cyst- 
wall,  and  thus  carry  the  finger  between  it 
and  the  trans versalis  fascia  —  an  error 
which  has,  to  my  knowledge,  occurred 
several  times,  and  to  different  operators. 
If  adhesions  exist,  they  must  be  cautious- 
ly broken  down,  and  for  this  purpose  it 
may  be  necessary  to  introduce  the  entire 
hand.  [The  majority  of  operators  use  a 
male  urethral  sound,  ISTo.  10  or  12,  to  de- 
tect adhesions,  and  to  separate  them, 
when  that  is  possible,  by  moderate  force. 
The  stronger  adhesions,  which  do  not 
give  way,  as  the  sound  is  swept  round 
between  the  abdominal  walls  and  the  vis- 
cera, are  more  conveniently  treated  after 
the  cyst  is  emptied.]    For  several  reasons 


it  is  Very  desirable  to  break  down  all  the 
adhesions,  as  far  as  practicable,  before 
tapping  the  cyst.  Whilst  the  cyst  is  full, 
it  supports  the  parietal  peritoneum,  and 
prevents  risk  of  its  detachment  by  the 
traction  necessary  to  tear  them  through  : 
its  pressure  also  diminishes  the  risk  of 
bleeding.  The  operator — having  ascer- 
tained that  the  cyst  has  no  adhesion  in 
front,  or  the  adhesions,  if  present,  having 
been  broken  through — next  introduces  a 
large  trocar  into  the  most  prominent  part 
of  the  cyst.  At  this  juncture  it  is  well  to 
turn  the  patient  partly  on  her  side,  unless 
a  tube-armed  canula  be  used.  The  best 
recipient  for  the  fluid  is  a  large  glass  fun- 
nel, fitted  with  India-rubber  tubing.  As 
the  fluid  escapes,  the  patient  should  be 
turned  more  and  more  over  to  her  side, 
and  her  abdomen  should  be  carefully 
compressed  by  assistants.  When  the  tu- 
mor is  three  parts  emptied,  the  operator 
may  seize  it  with  a  vulsellum,  and  drag 
it  forward  carefully,  at  the  same  time  at- 
tending to  the  trocar,  that  no  fluid  is  al- 
lowed to  run  back  on  the  wound.  As  the 
remaining  fluid  escapes,  the  cyst  is  grad- 
ually drawn  out  until  it  is  wholly  deliv- 
ered ;  at  which  juncture  the  assistants 
should  at  once  turn  the  patient  again 
upon  her  back.  A  piece  of  flannel,  from 
warm  water,  is  now  placed  over  the 
wound,  the  edges  of  which  are  held  closely 
together  by  an  assistant.  The  operator 
examines  the  pedicle,  and  determines  as 
to  the  means  by  which  to  secure  it :  either 
the  clamp  or  the  ligature  having  been 
firmly  applied,  the  bulk  of  the  tumor  is 
next  cut  away.  It  is  well  to  cut  it  through 
at  a  distance  of  twro  or  three  inches  from 
the  seat  of  ligature,  as  by  this  means  an 
effectual  safeguard  against  slipping,  and 
subsequent  hemorrhage,  is  obtained.  With 
as  little  delay  as  possible,  the  external 
wound  should  now  be  closed  ;  the  surgeon 
having,  however,  previously,  with  his  fin- 
ger, ascertained  the  state  of  the  other 
ovary.  The  wound  may  be  closed  either 
with  harelip-pins  or  by  strong  wire  su- 
tures, and  these  may  be  introduced  either 
through  the   entire  abdominal  wall,  in- 
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eluding  the  peritoneum,  or  through  its 
whole  thickness,  with  the  exception  of 
the  latter.  They  should  be  an  inch  and 
a  half  from  the  edge  of  the  incision  on 
each  side,  so  as  to  have  a  firm  grasp. 
They  should  not  be  more  than  three-quar- 
ters of  an  inch  apart,  and  great  care 
should  be  taken  to  carry  the  lowest  as 
close  as  possible  to  the  peduncle,  or  it 
may  be  well  even  to  transfix  the  latter. 
Should  the  clamp  be  used,  its  handles  are 
now  to  be  removed,  the  portion  of  pedun- 
cle left  on  it  is  to  be  wrapped  in  lint,  and 
the  ends  of  the  pins  and  those  of  the  clamp 
are  to  be  padded  with  lint.  A  large  mass 
of  cotton-wool  may  now  be  placed  over 
the  abdomen,  and  a  four-tailed  flannel 
bandage  firmly  applied  over  all.  The  pa- 
tient should  be  returned  to  a  warmed  bed, 
and  a  suppository  of  two  grains  of  opium 
may  be  introduced  into  the  rectum.  As 
a  general  rule,  there  will  be  no  need  for 
the  administration  of  stimulants  ;  but 
should  the  patient  be  faint,  a  little  brandy 
may  be  given  as  an  enema. 

The  after-treatment  must  vary  according 
to  the  special  symptoms  which  may  pre- 
sent themselves  ;  but  we  may  venture  to 
offer  a  few  general  suggestions.  1st.  It 
is  very  desirable,  in  order  to  avoid  vomit- 
ing, that  the  patient  should  take  nothing 
by  the  mouth  during  the  first  twelve  hours 
excepting  a  little  ice  ;  above  all,  no  opium 
or  other  medicine  should  be  so  given.  2d. 
There  is  reason  to  believe  that  the  chance 
of  recovery  in  many  cases  has  been  much 
diminished  by  the  too  hasty,  and  too  free, 
resort  to  opium  and  stimulants.  The 
surgeon  should  watch  carefully,  and  give 
or  withhold  these  remedies  as  the  pa- 
tient's state  may  demand.  In  not  a  few 
cases  neither  the  one  nor  the  other  will 
be  necessary.  3d.  If  the  patient  be  low, 
she  should  be  nourished  by  enemata  of 
milk,  or  beef-tea,  to  which,  if  needful, 
wine  or  brandy  may  be  added.  4th.  If 
the  stomach  remain  irritable  for  some 
days,  it  is  desirable,  as  long  as  such  is  the 
case,  to  continue  the  use  of  enemata  in- 
stead of  giving  food  by  the  mouth.  5th. 
It  can  scarcely  be  needful  to  insist  that 
there  should  be  a  plentiful  supply  of  fresh 
air  to  the  sick-room. 

Traumatic  peritonitis  is,  without  doubt, 
the  chief  cause  of  death  after  ovariotonry. 
It  may  commence  within  a  few  hours  of 
the  operation,  and  many  patients  sink 
from  the  shock  of  its  initial  stage.  Many 
of  the  deaths  attributed  to  "exhaustion" 
have,  in  all  probability,  been  really  due 
to  commencing  peritonitis.  In  those 
cases  which  wholly  escape  peritonitis,  the 
recovery  is  usually  most  rapid  ;  the  pa- 
tient, in  fact,  scarcely  experiencing  a  sin- 
gle ill  symptom.  The  earliest  signs  of 
peritonitis  are  pricking  and  shooting  pain 
in  the  abdomen,  a  peculiar  pallor  of  the 


cheeks,1  and  an  anxious  expression  of 
countenance,  with  frontal  headache.  The 
pulse  becomes  quicker  and  smaller,  the 
skin  hot,  the  tongue  a  little  dry,  and  there 
is  almost  always  more  or  less  of  sickness. 
Sometimes  the  patient  scarcely  complains 
of  pain,  excepting  what  is  caused  by  the 
shake  of  vomiting.  At  a  later  stage  the 
face  may  become  flushed,  and  the  skin 
pungently  hot,  whilst  at  the  same  time 
the  pulse  is  rapid  and  very  small.  The 
concurrence  of  a  very  hot  and  dry  skin, 
with  a  thready,  scarcely  perceptible  pulse, 
may  be  observed  now  and  then  in  severe 
cases,  and  is  a  sign  of  most  evil  omen. 
Distension  of  the  stomach  with  flatus  is  a 
common  and  distressing  s}7mptom,  and  at 
a  later  stage  the  intestines  also  become 
involved,  and  the  abdomen  is  full  and 
tympanitic.  Peritonitis,  after  ovariotomy, 
may  be  either  local  or  general.  If  it  ex- 
tend no  further  than  the  parts  imme- 
diately adjacent  to  the  pedicle  and 
wound,  it  is  protective  rather  than  other- 
wise, since  it  tends  to  exclude  irritating 
matters  from  the  general  cavity.  In 
cases,  however,  in  which  the  peritonitis 
is  encysted,  and  involves  but  a  small  part 
of  the  sac,  very  profuse  discharge  may 
yet  take  place,  and  the  patient  may  sink 
ultimately  from  exhaustion.  If,  in  the 
first  instance,  the  whole  sac  be  involved, 
it  is,  I  suspect,  very  unusual  for  any  other 
than  a  rapidly  fatal  event  to  ensue.  The 
treatment  of  peritonitis  will  be  local  and 
general.  Locally  it  is  well  in  the  first 
instance,  indeed  as  carry  as  possible,  to 
apply  leeches  freely,  and  these  may  be 
followed  by  a  large  hot  poultice.  The 
relief  afforded  by  a  large  linseed  poultice 
covering  the  whole  abdomen  is  often  very 
decided.  On  the  other  hand,  the  appli- 
cation of  ice  has  its  advocates,  and  it 
would  not  be  difficult  to  explain  how 
both  heat  and  cold  may  each  be  bene- 
ficial. Venesection  may,  in  certain  sthe- 
nic cases,  be  resorted  to  with  advantage. 
Opinions  differ  widely  as  to  whether  mer- 
cury is  of  benefit  in  traumatic  inflamma- 
tions ;  my  own  impression  is  very  deci- 
dedly in  its  favor  ;  and  in  early  stages  of 

1  In  florid  patients,  the  face  may  from  the 
first  be  flushed  instead  of  pale,  but  I  feel  sure 
that  the  pallor  is  its  most  frequent  condition. 
In  some  of  the  most  severe  cases  of  traumatic 
peritonitis  which  I  have  seen,  the  patient 
looked  in  the  early  stage  as  pale  as  if  she 
had  been  profusely  bled.  I  have  not  men- 
tioned rigors  as  an  early  symptom.  Many 
cases  of  peritonitis  set  in  without  any  marked 
shivering  fit ;  sometimes  a  slight  feeling  of 
faintness,  which  rapidly  passes  off,  and  then 
returns  again,  appears  to  take  the  place  of  a 
true  rigor.  Later  in  the  case,  after  the  peri- 
tonitis is  well  established,  occasional  shiver- 
ing is  rarely  absent,  but,  at  the  same  time, 
it  is  not  often  severe. 
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the  disease  I  should  he  inclined  to  push 
it  freely,  in  combination  with  full  doses 
of  opium.  The  practice,  too  often  pur- 
sued, of  pouring  in  stimulants,  is  not,  I 
think,  one  to  be  recommended,  either  on 
theoretic  or  clinical  grounds  ;  but  the 
patient  must  be  most  carefully  watched, 
for  remedies  of  this  class  will  undoubtedly 
become  necessary  at  a  subsequent  period. 
[Careful  attention  to  drainage  is  impor- 
tant not  only  for  the  prevention  of  peri- 
tonitis, but  also  as  a  means  of  treating  it. 
Opium  is  one  of  the  most  reliable  agents 
in  this  as  in  all  other  forms  of  peritonitis. 
When  the  temperature  rises  so  high  as  to 
be  in  itself  dangerous,  it  should  be  re- 
duced by  cold  applied  according  to  the 
method  of  Dr.  G.  W.  Kibbee.'] 

With  regard  to  the  management  of  the 
wound,  the  following  hints  may  be  given. 
The  portion  of  pedicle  or  of  cyst  left 
above  the  clamp  should  be  cut  close  away 
on  the  day  following  the  operation,  as 
there  will  then  be  no' risk  of  slipping,  and 
it  is  very  desirable  to  avoid  fetor.  The 
clamp  itself  may  be  removed  on  the  sec- 
ond or  third  day.  The  hare-lip  pins 
should  be  left  to  the  fourth  or  fifth  ;  and 
when  they  are  removed,  the  greatest  pos- 
sible care  should  be  taken  to  support  the 
abdomen  and  wound  by  long  and  broad 
strips  of  plaster,  and  the  firm  application 
of  the  flannel  bandage.  [When  the  clamp 
is  used,  it  is  perhaps  best  to  leave  it  on 
until  that  portion  of  the  pedicle  held  in 
its  grasp  separates  from  the  living  tissues. 
It  is  safer  to  leave  the  sutures  in  the  ab- 
dominal wound  for  a  week  at  least.  Sil- 
ver wire  being  generally  used  now,  the 
sutures  do  no  harm,  but  great  injury  may 
result  if  they  are  removed  before  union  is 
firmly  established.  I  have  seen  one  pa- 
tient lost  by  the  removal  of  the  sutures  on 
the  fourth  day.] 

In  a  successful  case  of  ovariotomy  the 
patient  will  often  be  able  on  the  second 
day,  or  it  may  be  even  on  the  first,  to  take 
food  by  the  stomach  without  risk.  In 
not  a  few  the  progress  of  recovery  is  as 
rapid  as  it  usually  is  after  a  favorable 
child-birth  ;  and  the  patient  may  be  able 
to  leave  her  bed  on  the  tenth  day,  or  from 
that  to  a  fortnight  or  three  weeks.  If, 
however,  suppurative  peritonitis  have  oc- 
curred, the  convalescence  will  be  much 
delayed.  There  will  probably  be  profuse 
discharge  from  the  wound  ;  and  to  secure 
the  escape  of  this,  it  will  be  needful  to 
turn  the  patient  on  her  side  at  the  time 
of  each  dressing.  In  such  cases  the  pa- 
tient is  fortunate  if  she  be  able  to  leave 
her  bed  at  the  end  of  a  month  or  six 
weeks.  In  most  cases  in  which  the  pe- 
duncle is  left  in  the  abdomen,  more  or 

['  See  Thomas  on  the  Diseases  of  Women, 
pp.  752-3.] 


less  of  suppuration  from  within  must  be 
expected.  In  those  in  which  the  opposite 
practice  is  adopted  the  wound  usually 
heals  by  first  intention. 

Having  thus  sketched  briefly  the  course 
of  an  ordinary  operation,  and  the  after- 
management  of  the  patient,  there  yet 
remain  certain  occasional  difficulties  and 
certain  moot  questions  of  treatment 
which  demand  more  detailed  considera- 
tion.    To  take  them  seriatim. 

Is  the  long  or  short  incision  preferable? — 
There  has  been  much  confusion  in  the  de- 
scription of  cases  as  to  which  should  be 
assigned  to  one  or  the  other  category. 
The  distinction  is  purely  arbitrary.  Should 
the  incision  be  measured  before  the  re- 
moval of  the  tumor  or  afterwards  ?  for 
one  which  would  be  considered  long  whilst 
the  abdominal  walls  were  distended  might 
count  as  short  when  they  had  collapsed. 
Experienced  ovariotomists  are,  I  think, 
all  agreed  that  a  few  inches  more  or  less 
in  the  length  of  the  wound  do  not  consti- 
tute an  important  element  in  the  chance 
of  recovery.  All  will  also  admit  that  it 
is  far  better  to  enlarge  the  incision  than 
to  lose  much  time  in  futile  endeavors  to 
extract  a  multilocular  tumor  through  a 
small  one.  On  the  other  hand,  no  one 
will  contend  that  a  patient  has  any  better 
chance  on  account  of  a  large  incision. 
We  come,  then,  to  the  conclusion  that 
the  first  incision  should  be  of  medium  ex-  ■ 
tent,  and  that  the  surgeon  should  be  pre- 
pared to  enlarge  it  if  needful.  [By  fol- 
lowing the  method  already  given  for  the 
removal  of  multilocular  tumors  the  medi- 
um incision  is  the  longest  that  is  required. 
It  is  important  to  keep  this  in  mind,  be- 
cause experience  shows  that  the  higher 
the  incision  extends  the  greater  is  the 
danger  of  this  part  of  the  operation.] 
About  four  inches,  or  just  large  enough  to 
admit  the  knuckles,  is  perhaps  a  fair  aver- 
age measure  ;  but  in  a  few  cases,  in  which 
there  may  be  good  reason  to  believe  that 
the  cyst  is  single,  a  much  smaller  one  may 
be  tried. 

Adhesions.— 1  have  already  insisted  on 
the  importance  of  detaching  adhesions  as 
much  as  possible  before  the  fluid  is  evacu- 
ated. For  this  purpose,  if  the  adhesions 
are  extensive,  it  is  usually  necessary  to 
introduce  the  whole  hand,  and,  carrying 
it  between  the  peritoneum  and  cyst,  by  a 
lateral  movement,  break  through  all  con- 
necting bands.  JSTot  unfrequently  how- 
ever, the  more  important  adhesions  are 
found  behind  the  cyst,  uniting  it  to  the 
viscera,  or  to  the  lumbar  or  pelvic  peri- 
toneum. These  cannot,  as  a  rule,  be 
reached  until  the  cyst  has  been  partially 
emptied.  In  separating  these,  great  care 
must  be  taken  not  to  drag  too  forcibly  on 
the  peritoneum.  Xot  only  may  injury  be 
done  by  tearing  up  the  serous  membrane 
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from  its  attachments,  but  lacerations  of 
viscera  or  of  large  vessels  may  occur. 
The  movement  employed  should  still  be 
as  much  by  a  lateral  sweep,  and  as  little 
by  direct  pulling,  as  possible.  The  peri- 
toneum should  be  supported  by  the  other 
hand,  or  by  other  ringers  of  the  same.  It 
is  better,  under  all  circumstances,  to  tear 
rather  than  cut ;  but  when  important 
viscera  are  involved,  such  as  the  intes- 
tines or  gall-bladder,  it  may  become 
needful  to  resort  to  a  careful  dissection. 

That  the  existence  of  adhesions  to  a 
moderate  extent  does  not  materially  pre- 
judice the  patient's  prospect  is  generally 
admitted.  There  seems  to  be  less  danger 
of  acute  diffuse  peritonitis  in  such  cases 
than  in  those  in  which  the  integrity  of 
the  serous  sac  has  never  before  been  in- 
terfered with.  On  the  other  hand,  adhe- 
sions prolong  the  operation  and  cause  risk 
of  hemorrhage,  and  in  these  respects  are 
prejudicial.  If  very  extensive  or  very 
strong,  they  may  constitute  a  serious  com- 
plication. 

Adhesions  to  the  omentum  are  very 
frequent,  but  are  for  the  most  part  easily 
dealt  with.  If  very  vascular,  the  omen- 
tum may  be  tied,  and  the  end  brought  out 
into  the  wound.  Dr.  John  Clay  has  de- 
vised an  "•adhesion-clamp"  for  holding 


bands  of  adhesion  whilst  they  are  cauter- 
ized or  rubbed  through,  etc. 

A  special  difficulty  caused  by  adhesions  in 
front. — In  cases  in  which  adhesions  to  the 
parietal  peritoneum  at  the  place  of  incision 
are  intimate,  great  difficulty  may  occur  in 
distinguishing  the  cyst.  The  operator 
may  mistake  the  cellular  interspace  be- 
tween the  transversalis  fascia  and  the  pa- 
rietal peritoneum  for  that  between  the 
cyst  and  the  latter,  and  proceed  to  break 
down  the  connecting  tissue.  This  error, 
although  hitherto  little  if  at  all  men- 
tioned, has  repeatedly  occurred  ;  and  it  is 
one  which,  if- not  very  quickly  discover- 
ed, may  lead  to  great  damage.  On  the 
other  hand,  the  surgeon  may,  in  his  anx- 
iety to  avoid  this,  commit  another.  He 
may  incise  the  visceral  peritoneum  of  the 
cyst,  and  proceed  to  separate  it.  This 
error  is  less  serious  than  the  other,  but  it 
may  cause  great  difficulty  and  much  loss 
of  time.  In  many  cases  the  exterior  of 
the  cyst,  deprived  of  its  peritoneum,  is 
smooth,  white,  and  glistening  ;  the  adhe- 
sions are  cellular,  and  easily  broken 
through  ;  so  that  there  is  nothing  what- 
ever to  apprise  the  operator  of  his  mis- 
take. I  know  of  but  one  plan  by  which, 
in  case  of  perplexity,  to  avoid  at  once 
all  risk  of  these  two  errors  ;  and  it  is  this  : 
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Clay's  adhesion-clamp. 


to  enlarge  the  wound  upwards  until  the 
peritoneal  cavity  is  opened  at  a  part 
where  no  adhesions  exist.  When  once 
the  operator's  finger  has  touched  intes- 
tine, he  knows  where  he  is,  and  may  pro- 
ceed to  detach  adhesions  without  any 
chance  of  mistake. 

MuUilocular  cysts. — The  operator  should 
always  be  provided  with  at  least  two  tro- 
cars, so  that  he  may,  if  needful,  puncture 
any  second  cyst  which  may  present  itself. 
If  the  cj-sts  be  very  numerous  and  many 
of  them  of  considerable  size  it  may  greatly 
expedite  the  operation  to  cut  freely  into 
the  largest  with  a  scalpel,  and  then  intro- 
duce the  hand  into  the  interior,  and 
break  down  their  dissepiments.  Of  course 
before  this  is  done  the  cyst  should  have 
been  partially  withdrawn  and  secured, 
and  the  patient  placed  well  over  on  her 
side.  Or,  instead  of  making  a  large  in- 
cision into  any  one  of  them,  the  tumor 
may  be  dragged  forwards,  and  each  single 
one  punctured  individually  as  they  appear 
in  the  wound. 


Prevention  of  escape  of  cyst-fluid  into  the 
abdominal  cavity. — This  is  of  very  great 
importance.  !N"o  single  precaution  is,  I 
am  convinced,  more  effectual  in  securing 
it  than  that  of  turning  the  patient  over 
on  her  side.  By  this  means  a  depending 
opening  is  given  by  which  the  fluid  may 
escape,  and  the  chance  of  its  gaining  ac- 
cess to  the  peritoneum  is  very  greatly 
lessened.1  The  patient  should  be  turned 
over  to  that  side  on  which  the  intestines 
are  supposed  to  lie,  i.  e.,  with  that  side 
uppermost  from  which  the  tumor  is  be- 
lieved to  originate.  During  the  removal 
of  the  tumor,  an  assistant  should  most 
carefully  keep  the  edges  of  the  wound 
pressed  together,  and,  after  its  comple- 
tion, a  piece  of  flannel  should  be  at  once 

1  Mr.  Spencer  Wells  has  devised  an  inge- 
nious and,  I  believe,  very  useful  appendage 
to  the  ordinary  canula,  by  which  the  slipping 
of  the  cyst  is  prevented.  It  consists  of  toothed 
springs,  which  clamp  the  cyst  firmly  to  the 
sides  of  the  canula. 
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carried  over  the  wound,  beneath  the  cyst. 
If  by  any  chance  cyst-iluid  have  escaped 
into  the  peritoneum,  it  is  doubtful  prac- 
tice to  do  much  in  attempting  to  remove 
it.  A  piece  of  soft  scalded  sponge  is  bet- 
ter for  the  purpose  than  flannel ;  but  too 
much  painstaking  in  this  matter  would 
probably  cause  more  danger  than  it  would 
prevent. 

[Although  contrary  to  the  above  state- 
ment, it  is  of  the  greatest  importance 
thoroughly  to  cleanse  the  abdominal  cav- 
ity of  cystic  fluid  and  blood  by  the  most 
complete  sponging.  It  is  recognized  as  a 
fact  beyond  all  "question,  that  to  leave 
anything  which  is  liable  to  decompose  in 
the  peritoneal  cavity,  is  one  of  the  great- 
est sources  of  danger  in  ovariotomy. 
Furthermore,  all  hemorrhage  caused  by 
separating  adhesions  should  be  arrested  by 
ligating  the  bleeding  vessels,  and  by  the 
use  of  styptics,  such  as  liq.  ferri  persul- 
phatis.  After  all  possible  care  has  been 
taken  to  cleanse  the  cavity,  if  some  oozing 
still  remains,  provision  should  be  made 
for  free  drainage.  That  is  best  accom- 
plished by  passing  Thomas's  glass  drainage 
tube  down  to  the  bottom  of  the  sac  of  Dou- 
glas, and  securing  the  upper  end  of  it  in 
the  torn  angle  of  the  abdominal  wound.] 

Management  of  the  peduncle. — The  ope- 
rator has  his  choice  of  numerous  different 
methods  of  securing  the  peduncle,  each  of 
which  has  its  advantages  and  its  draw- 
backs. 1st.  He  may  tie  it  with  a  hemp 
or  a  strong  silk  ligature,  either  in  one 
piece  or  by  transfixion  in  two  or  more 
parts  ;  and  then,  having  cut  away  the  tu- 
mor, allow  the  stump  to  slip  back  into 
the  abdomen,  the  ends  of  the  ligatures 
being  brought  out  at  the  wound.  The  ad- 
vantages of  this  method  are,  that  there  is 
no  traction  on  the  peduncle,  and  by  leav- 
ing the  ligatures  on,  they  secure  an  open 
channel  for  the  escape  of  pus,  and  also 
allow  of  their  safe  removal  when  loose. 
Its  disadvantages  are,  that  the  sloughy 
stump  of  the  peduncle  with  its  attached 
ligatures  returned  into  the  peritoneal  sac 
are  very  likely  to  set  up  peritonitis.  2d. 
The  peduncle  may  be  tied  as  in  the  first 
method  ;  and  then,  the  ligatures  having 
been  cut  close  oft',  the  whole  may  be  re- 
turned, and  the  abdominal  wound  closed. 
In  this  plan  it  is  hoped  that  the  external 
wound  will  heal,  and  the  portions  of  liga- 
ture left  in  the  peritoneum  become  en- 
cysted, and  cause  no  irritation.  Nothing 
but  the  large  amount  of  success  which 
has  recently  followed  the  adoption  of  this 
most  unsurgical  method  appears  to  me 
to  justify  it.  its  disadvantages  as  regards 
the  probability  of  peritonitis,  and  the 
risk  of  hemorrhage  from  slipping  of  the 
ligature  (it  being  part  of  the  plan  to  cut 
the  peduncle  close  to  the  ligature)  are 
evident.      3d.  The  peduncle  may  be  di- 


vided by  the  ecrascur  or  by  the  actual 
cautery.  The  time  necessarily  employed 
in  dividing  the  peduncle,  and  the  risk 
that  intra-abdominal  hemorrhage  may 
subsequently  occur,  are  the  drawbacks  to 
this  plan.  The  first  might  probably  count 
for  little  ;  but  the  latter,  especially  in  the 
case  of  a  thick  vascular  peduncle,  is  most 
grave.  Its  advantages  are,  that  it  en- 
tirely obviates  the  dangers  incident  to 
dragging  on  the  peduncle,  and  at  the 
same  time  leaves  neither  sloughy  tissue 
nor  ligatures  in  the  peritoneal  sac.  In  all 
the  preceding  methods  the  stump  is  re- 
turned into  the  abdomen  under  circum- 
stances more  or  less  unfavorable  as  re- 
gards the  risk  of  its  causing  peritoni- 
tis. We  now  come  to  the  plan  which 
may  probably  be  considered  as  one  of 
the  chief  modern  improvements  made  in 
the  operation.  I  allude,  of  course,  to 
the  principle  of  endeavoring  to  keep  the 
end  of  the  peduncle  altogether  out  of  the 
abdomen.  This  principle  may  be  carried 
out  either  by  the  use  of  ligatures  (hemp, 
silk,  or  metal),  or  by  resort  to  a  metal 
clamp.  The  latter  instrument  has  the 
advantages  that  it  can  be  applied  easily 
and  speedily,  and  with  greater  security 
as  regards  hemorrhage.  Various  modi- 
fications in  form  have  been  proposed  by 
different  operators  ;  but  the  most  simple, 
and,  I  believe,  the  best,  is  one  which  re- 
sembles a  pair  of  carpenter's  callipers, 
but  from  which  the  handles  are  remov- 
able. It  should  be  pressed  tight  with 
great  force,  and  the  screw  by  which  it  is 
fixed  should  be  screwed  down  with  the 
assistance  of  forceps  to  prevent  all  possi- 
bility of  slipping.  It  is  a  good  precaution 
to  push  two  or  three  needles  through  the 
peduncle  above  the  blades  of  the  clamp, 
and  an  absolutely  essential  one  to  cut  off 
the  tumor  at  a  considerable  distance 
above  it.  In  cases  in  which  the  peduncle 
is  long  and  slender,  the  action  of  the 
clamp  is  most  satisfactory,  and  no  incon- 
venience Avhatever  results  from  its  use. 
In  those,  on  the  contrary,  in  which  the 
peduncle  is  short,  and  still  more  in  those 
in  which  a  peduncle  can  scarcely  be  said 
to  exist — the  base  of  the  tumor  itself  oc- 
cupying the  entire  expansion  of  the  broad 
ligament, — the  application  of  a  clamp  is 
difficult  and  inconvenient,  and  very  hurt- 
ful traction  on  the  uterus  and  pelvic  peri- 
toneum will  be  caused.  The  amount  of 
traction  may,  in  very  thin  patients,  be 
not  great  at  the  time  of  the  operation ; 
but  it  will  increase  afterwards,  should  the 
abdomen  become  distended.  Plow  best 
to  manage  short  peduncles  is  still  one  of 
the  problems  of  the  ovariotomist.  In 
some  cases  it  may  be  practicable,  after  the 
tumor  has  been  cut  away,  and  when,  in 
all  probability,  the  mass  left  on  above  the 
clamp  has  considerably  shrunk,  to  reap- 
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ply  the  clamp  somewhat  higher  up.  In 
order  to  eflbct  this  to  best  advantage,  the 
operator  should  be  provided   with   two 

Fig.  553. 


The  calliper-clamp  open,  and  with  its  handles  at- 
tached. A  and  B  the  handles,  C  and  D  the  spring 
catches  by  which  the  handles  are  fixed,  E  the  curved 
rod  which  traverses  the  handle  A  when  the  instru- 
ment is  closed  and  is  secured  by  the  screw  F. 

clamps  of  similar  size  and  make.  One  of 
these  may  be  applied  above  the  other,  the 
screw  having  been,  of  course,  removed 
from  the  lower  one,  and  its  handles  being 
simply  held  together  by  an  assistant.  The 
lower  clamp  having  been  removed,  the 
process  may,  if  practicable,  be  repeated, 
and  in  this  way  an  inch,  or  an  inch  and  a 
half,  might  easily  be  gained  in  the  length 
of  the  peduncle.  It  is  true  that  part  of 
the  peduncle  to  be  left  in  the  wound  will 
have  been  somewhat  contused  ;  but  prob- 


ably not  so  much  as  to  endanger  its  vital- 
ity, or  cause  it  to  become  a  source  of  irri- 
tation.    It  may  be   borne   in  mind  also 


The  clamp  in  position,  the  tumor  having  been  cut 
away,  and  the  handles  of  the  instrument  removed. 
For  convenience  in  showing  the  outline  of  the  instru- 
ment, the  cyst  has  been  represented  cut  away  almost 
close  above  it.  This  in  practice  ought  never  to  be 
done  ;  bat  a  considerable  mass  should  be  'eft  above 
the  clamp  to  prevent  risk  of  slipping. 

that  this  portion  will,  should  the  abdomi- 
nal parietes  be  thick,  come  in  contact 
rather  with  the  edges  of  the  wound  than 
with  the  peritoneum. 

Fig.   555. 


Clamp  and  cautery  iron  for  cautery-section  of  the 
pedicle  in  ovariotomy.  The  blades  of  the  clamp  are 
partly  of  wood  and  in  part  of  metal. 

On  the  whole,  I  think  that  the  operator 
will  do  well  to  determine  to  use  the  clamp 
in  all  cases  in  which  the  peduncle  is  long 
enough  ;  in  cases  in  which  it  is  too  short 
it  will  be  better  when  practicable  to  em- 
ploy ligatures,  and  to  let  the  peduncle 
sink  into  the  wound  so  that  the  seat  of 
ligature   is    level  with  the  peritoneum  ; 
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and  lastly,  in  cases  of  extreme  shortness 
he  should  use  the  actual  cautery,  in  spite 
of  recorded  successes,  I  cannot  but  feel  a 
strong  prejudice  against  cutting  ligatures 
and  peduncles  off  short,  and  dropping  the 
stump  into  the  abdomen.  This  incurs  the 
risk  both  of  hemorrhage  and  peritonitis. 

[The  three  methods  of  treating  the 
pedicle,  described  above,  are  still  prac- 
tised at  the  present  time.  Each,  no 
doubt  has  advantages,  in  certain  cases, 
hence  it  would  be  unwise  to  accept  any 
one  method  to  the  exclusion  of  the  others. 
The  experience  of  the  last  ten  years  has 
increased  the  confidence  of  operators  in 
cautery,  section,  and  the  ligature. 

Dr.  Keith,  the  most  successful  of  all 
ovariotomists,  employs  the  cautery  in  the 
majority  of  his  cases.] 

Closing  of  the  external  wound. — This  is 
an  easy  matter,  and  may  be  done  with 
equal  facility  either  by  harelip-pins  or 
silver  wire.  If  pins  are  used  they  must 
be  gilt  or  silvered,  not  plain  steel.  The 
practice  of  Mr.  Spencer  Wells  has  proved 
that  it  is  safe  to  pass  the  needles  through 
the  peritoneum  ;  but  it  may  be  doubted 
if  any  material  advantage  is  obtained. 
If  not  through  the  peritoneum,  the  liga- 
ture or  pin  should  pass  close  to  it  through 
everything  else.  It  is  always  well  to 
transfix  the  peduncle,  and  thus  secure  it 
firmly  in  the  wound. 

Why  has  ovariotomy  been  appreciated 
more  highly  of  late  years  than  formerly? — 
The  new  method  of  keeping  the  end  of  the 
peduncle  outside  the  abdomen  is,  I  be- 
lieve, the  chief  improvement  of  recent 
times.  'No  doubt  something  has  been 
done  in  the  introduction  of  more  cautious 
after  treatment,  especially  in  the  com- 
parative disuse  of  opium.  But  chief 
amongst  the  reasons  of  the  advance  of 
ovariotomy  in  general  favor  is,  that  it  has 
been  largely  and  openly  tried.  Even  in 
reference  to  the  improvement  in  keeping 
the  end  of  the  peduncle  out  of  the  abdo- 
men, if  we  put  confidence  in  statistics,  we 
must  admit  that  those  of  Dr.  Clay  and 
Mr.  Walne,  who  did  not  adopt  it,  are  at 
least  as  good  as  those  of  other  operators.1 
Even  at  the  present  time  ovariotomy,  as 
practised  in  isolated  cases,  and  especially 
in  the  large  hospitals,  is  attended  by  a 
very  great  fatality.  It  is  only  in  the 
hands  of  those  who  have  had  considera- 
ble experience  of  its  details  that  its  ratio 
of  mortality  begins  to  improve.  The 
reason  why  the  mortalitjr  in  our  large 
hospitals  appears  to  have  been  so  high  is 
in  part  explainable  by  what  has  just  been 

1  Those  of  Dr.  Tyler  Smith,  whose  practice 
it  has  been  to  cut  off  the  ligatures  short  and 
return  the  whole,  are  perhaps  the  best  yet 
obtained.  They  are,  however,  only  limited 
in  number. 


hinted  at,  and  in  part  by  the  fact  that  all 
such  cases  are  made  public,  whilst  a  huge 
majority  of  the  unsuccessful  cases  oc- 
curring in  private  arc;  not  so.  But  after 
all  allowance  has  been  made  on  these 
heads,  it  still  remains  not  improbable  that 
the  hospital  air — germ-laden  perhaps— 
which  comes  in  contact  with  the  perito- 
neum and  wound  during  the  operation, 
has  something  to  do  with  the  production 
of  peritonitis. 

[The  success  of  ovariotomy  at  the  pre- 
sent time,  which  contrasts  so  favorably 
with  that  of  ten  years  ago,  is  due  to  many 
improvements  in  the  knowledge  of  ovarian 
disease  and  in  the  details  of  surgical  treat- 
ment, as  shown  in  more  accurate  diag- 
nosis, by  which  cases  unfit  for  ovariotomy 
are  rejected,  in  better  methods  of  manag- 
ing adhesions  and  arresting  hemorrhage, 
in  a  careful  selection  of  the  appropriate 
treatment  of  the  pedicle  in  individual 
cases,  in  thorough  drainage  when  re- 
quired, and  perhaps  above  all  in  the  em- 
ployment of  antiseptic  measures  during 
the  operation  and  in  after  treatment.] 

What  may  the  average  success  of  ovario- 
tomy be  expected  to  be  ? — Those  who  allege 
that  many  fatal  cases  have  been  kept 
back,  and  that  consequently  statistics  on 
this  question  are  not  trustworthy,  have 
no  doubt  a  certain  amount  of  truth  in 
support  of  their  assertions.  During  the 
last  fifteen  years  several  operators  have, 
however,  publicly  undertaken  to  disclose 
their  whole  experience  ;  and  there  is,  I 
think,  no  doubt  that  they  have  most 
creditably  done  so.  From  their  statistics 
we  gather  that  two  recoveries  to  one 
death  is  a  proportion  which,  in  practised 
hands,  may  be  confidently  expected,  and 
that  perhaps  we  may  even  very  considera- 
bly improve  on  this.  Dr.  Clay's  table  of 
cases  from  all  sources  gives  us  212  recove- 
ries to  183  deaths ;  and,  making  allow- 
ance for  unpublished  cases,  I  fear  we  can- 
not hope  that  the  gross  mortality  of  the 
past  has  been  less  than  one-half.  In 
reference  to  all  operations,  and  especially 
to  these,  the  practical  surgeon  may  most 
properly  insist  that  deductions  from  gen- 
eral statistics  are  not  to  be  applied  too 
rigidly  to  individual  eases.  In  many 
instances  ovariotomy  has  been  performed 
as  a  last  resource,  after  the  patient's 
powers  had  given  way,  and  when  the 
prospect  of  a  favorable  issue  was  very 
slight  indeed.  Now  that  the  operation  is 
fairly  established  in  public  confidence,  we 
may  expect  that  a  considerable  improve- 
ment in  general  results  will  follow,  from 
the  circumstance  that  a  larger  number 
of  cases  will  be  submitted  to  it  at  early 
periods  of  the  disease.  Although  the  re- 
sults, even  in  many  unhopeful  cases,  have 
been  such  that  the  ovariotomist  scarcely 
feels  justified  in  positively  refusing  to  ope- 
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rate  in  any,  yet  there  can  be  no  doubt 
that  it  would  be  easy  to  select  a  certain 
number  in  which,  if  the  credit  of  surgery 
is  to  be  had  in  account,  it  would  be  wiser 
to  decline  it.  Such  are  cases  in  which 
there  is  a  history  of  severe  attacks  of 
peritonitis  at  some  distant  time  ;  cases  in 
which  the  tumor  has  existed  for  unusu- 
ally long  periods ;  and  cases  in  which 
tapping  has  been  very  frequently  per- 
formed, and  the  patient's  strength  has 
been  greatly  undermined.  In  the  follow- 
ing remarks  on  the  advantages  accruing 
from  the  operation,  as  established  by 
reference  to  arithmetic,  I  have,  as  will  be 
seen,  taken  the  lowest  estimate  of  success, 
and  in  several  other  respects  I  have  given 
the  operation  a  less  favorable  position 
than  it  may,  I  believe,  legitimately  claim. 
Remarks  on  the  advantages  of  ovariotomy, 
as  shown  by  statistics. — To  compare  its  re- 
sults with  those  of  lithotomy,  amputation, 
etc.,  is  very  much  beside  the  mark,  since 
operations  performed  with  such  differing 
objects,  and  under  such  different  circum- 
stances, afford  no  fair  comparison.  Each 
one  must  be  considered  on  its  own  merits. 
The  test  I  would  propose  is  this  :  Let  it 
be  admitted  that  the  object  of  surgery  is 
the  increase  of  the  sum  of  human  life,  and 
the  lessening  of  its  disabilities  and  mis- 
eries. Whether  this  life  is  enjoyed  by 
many  individuals  over  short  periods,  or 
by  few  over  long  ones,  is  not  of  moment, 
if  the  sum  of  it  be  increased.  If,  then, 
we  have  100  patients  suffering  from 
ovarian  disease,  and  there  is  a  fair  proba- 
bility that  if  all  submit  to  ovariotomj^, 
one-half  will  recover  from  the  operation 
and  be  restored  to  perfect  and,  quoad  the 
disease,  permanent  health,  the  calculation 
to  be  made  will  be  simply  a  comparison 
of  the  sum  of  years  which  the  100  would 
have  realized  if  not  operated  on,  with 
that  which  the  50  recovered  patients 
might  be  expected  to  attain.  The  ovari- 
otomist,  can,  I  think,  well  afford  to  leave 
out  of  question  the  not  unimportant 
factor,  that  the  100  would  have  been 
sufferers,  many  of  them  in  an  extreme  de- 
gree, throughout  the  entire  remainder  of 
their  lives  ;  whilst  the  50  would  have  been 
in  the  enjoyment,  for  the  most  part,  of 
excellent  health.  Of  100  patients  suffer- 
ing from  ovarian  dropsy,  in  the  stage  in 
which  such  cases  usually  come  under  care 
with  a  view  to  the  operation,  it  is  exceed- 
ingly probable  that  for  half  of  them  twelve 
months  would  be  the  limit  of  life  ;  25 
others  might  perhaps  be  expected  to  die 
within  two  years  ;  and  the  remaining  25 
would  probably  follow  at  various  periods 
within  ten  years.  If,  therefore,  we  allow 
three  years' and  a  half  as  the  average  ex- 
pectation of  life  to  the  whole,  it  will,  I 
think,  be  admitted  that  it  is  a  liberal  cal- 
culation, and  probably  much  higher  than 


any  surgeon  would  advise  an  insurance 
office  to  accept  them  at.  The  average  age 
at  which  women  submit  to  ovariotomy  is 
35,  and  the  average  expectation  of  life  at 
this  age  is  30  years.  The  50  patients  who 
recovered  might,  therefore,  expect  to  en- 
joy a  total  of  1500  }rears  of  health,  which 
compares  very  favorably  with  the  350 
years  of  illness  which  the  whole  100  would 
have  had  to  endure,  if  not  operated  on. 
If  it  be  objected,  that  it  is  not  just  to  one 
jjerson  to  deprive  her  of  four  years  of  life 
in  order  that  another  may  live  30,  the 
reply  is,  that  this  is  a  matter  for  the 
patient  to  consider,  and  not  the  surgeon. 
It  is  part  of  the  general  lottery  of  life,  and 
each  patient  takes  her  chance  of  a  small 
loss  or  a  large  <zain.  All  that  the  honest 
surgeon  is  responsible  for  is,  that  the 
prizes  which  he  offers  to  the  competition 
of  his  clients  shall  be  bona  fide,  and  in 
sum  of  value  far  exceeding  the  deposits 
which  he  exacts. 

The  only  source  of  fallacy  which  I  can 
see  in  this  argument  is  the  possibility 
that  a  few  of  the  cures  might  not  be  per- 
manent. Either  the  other  ovary  might 
be  attacked,  or  cancer  might  be  developed 
in  some  other  organ.  To  this  it  may  be 
replied,  that  experience  has  fully  proved 
that  in  almost  all  cases  the  cures  after 
ovariotomy  are  genuine  and  permanent. 
The  exceptions  to  this  have  been  exceed- 
ingly rare. 

Errors  in  diagnosis. — The  principal  mis- 
takes which  have  occurred  have  been  in 
respect — 1st,  to  solid,  or  partially  solid, 
uterine  tumors  ;  2d,  to  phantom  tumors  ; 
3d,  to  pregnancy  ;  4th,  to  ascites  ;  5th,  to 
hydatid  cysts  ;  0th,  to  colloid  disease  of  the 
peritoneum  ;  and,  7th,  to  cysts  in  the  broad 
ligament.  One  general  remark  may  be 
ventured  in  reference  to  them  all,  and  it 
is  this,  that  the  surgeon  should  place  no 
trust  in  the  patient's  statements,  but 
should,  before  undertaking  any  radical 
operation,  carefully  examine  his  patient 
by  all  practicable  methods.  A  vaginal 
examination  ought  not  to  be  omitted 
(unless  the  case  is  clear  beyond  a  doubt), 
since  in  the  very  cases  in  which  the  sur- 
geon may  feel  most  inclined  to  omit  it 
(those,  namely,  of  single  women),  it  is  the 
most  likely  that  a  misleading  history  may 
have  been  given.  Keeping  in  mind  that 
ovarian  tumors  ought  to  be  perfectly  dull 
in  front,  and  should  leave  a  tympanitic 
space  in  one  or  in  both  lumbar  regions, 
there  will  rarely  be  much  difficulty  as  re- 
gards ascites  or  phantom  tumors.  Should 
any  doubt  be  felt,  changes  of  the  patient's 
position,  and  re-examination  by  percus- 
sion, will  generally  clear  it  up  in  respect 
to  the  former ;  and  the  exhibition  of 
chloroform[or  ether]  in  regard  to  the  latter. 
I  am  not  aware  that  any  radical  operation 
has  ever  been  attempted  in  a  case  which 
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proved  to  be  one  of  simple  pregnancy  ; 
but  as  in  not  a  tew  such  paracentesis  has 
been  resorted  to,  we  must  always  bear  in 
mind  the  possibility  of  that  error.  In 
two  or  three  cases  of  ovarian  dropsy, 
complicated  by  existing  but  unrecognized 
pregnancy,  ovariotomy  has  been  per- 
formed, and  in  one  at  least  with  success. 
Provided  the  uterus  is  not  interfered  with, 
this  is,  perhaps,  not  a  very  dangerous 
blunder.  The  power  which  pregnant 
women  possess  of  resisting  severe  injuries 
is  remarkable.  The  differential  diagnosis 
between  uterine  and  ovarian  tumors  is  by 
very  far  the  most  difficult  of  those  under 
consideration,  and  under  some  circum- 
stances may  be  impossible.  The  history 
of  uterine  hemorrhage,  the  slower  growth, 
the  greater  solidity,1  more  or  less  of  fixa- 
tion to  the  uterus,  are  symptoms  by  which 
those  of  uterine  origin  may  usually  be 
known.  If  there  is  doubt,  it  will  be  well 
to  wait ;  for,  provided  the  uterine  tumor 
be  innocent,  it  will  not  attain  any  enor- 
mous size,  and  may  not  improbably  begin 
to  diminish  after  a  time. 

Whilst  an  ovarian  tumor  is  small,  and 
especially  in  a  fat  abdomen,  the  estab- 
lishment of  a  positive  diagnosis  may  often 
be  attended  with  insuperable  difficulties. 
In  cases,  however,  in  which  an  operation 
is  legitimately  in  question,  the  difficulties 
will  usually  have  disappeared  with  the 
increase  in  size  of  the  cyst.  In  cases  of 
"  phantom  tumor"  especially,  the  surgeon 
may,  not  unfrequently,  feel  unable  to  as- 
sert the  negative  as  to  ovarian  dropsy ; 
but  if  he  is  satisfied  that  there  is  a  clear 
percussion-note  over  any  considerable  ex- 
tent of  the  front  of  the  abdomen,  he  will 
of  course  decline  to  entertain  the  ques- 
tion of  an  operation.  The  usefulness  of 
chloroform  inhalation  in  affording  facili- 
ties for  clearing  up  these  cases  cannot  be 
overrated. 


XII.    Fistula  communicating  with 
the  Vagina  or  Uterus. 

Fistulous  openings  may  exist :  1st, 
between  the  urethra  and  vagina ;  2d, 
between   the    bladder  and  vagina ;    3d, 

1  Uterine  fibroids  not  unfrequently  soften 
in  the  centre,  and  present  the  symptom  of 
fluctuation,  more  or  less  clearly  marked. 
They  often  attain  a  size  sufficient  to  distend 
the  abdomen,  as  at  the  period  of  advanced 
pregnancy.  On  three  different  occasions  pa- 
tients have  been  sent  to  me  with  a  view 
to  the  performance  of  ovariotomy,  when,  on 
careful  examination,  I  satisfied  both  myself 
and  others  that  the  tumor  in  question  was 
in  reality  uterine.  In  all  these,  hemorrhages 
had,  at  an  earlier  period,  been  a  prominent 
symptom. 
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between  the  bladder  and  uterus ;  4th, 
between  the  vagina  and  rectum.  In  cer- 
tain cases  a  common  communication  may 
open  bladder,  vagina,  and  rectum  into 
one.  We  shall  omit  here  all  considera- 
tion of  openings  caused  by  the  extension 
of  cancerous  ulceration,  since  they  are 
quite  beyond  surgical  treatment.  The 
various  forms  of  simple  fistulas  usually 
result  either  from  contusions  or  lacera- 
tions in  parturition,  from  the  introduction 
of  foreign  bodies,  or  from  the  effects  of 
calculous  concretions  in  the  bladder,  or 
operations  for  their  removal. 

The  inconvenience  caused  by  any  com- 
munication between  the  bladder  and  adja- 
cent "cavities  is  extreme,  since  it  is  usu- 
ally attended  by  constant  incontinence  of 
urine.  A  large  opening  may,  however, 
exist  between  the  rectum  and  vagina 
without  exposing  the  patient  to  much 
annoyance,  since  in  many  cases  the  in- 
voluntary escape  of  feces  occurs  only 
when  the  motions  are  unusually  fluid. 
So  great  and  so  general  has  been  the 
success  obtained  by  operators  in  the  cure 
of  most  of  these  forms  of  fistula,  that  it  is 
scarcely  worth  while  to  occupy  space  by 
reference  to  less  efficient  modes  of  relief. 
It  is  admitted  on  all  hands  that,  although 
by  the  use  of  the  actual  cautery  small  fis- 
tulas may  be  much  diminished,  yet  that 
they  can  very  rarely  indeed  be  made 
wholly  to  close,  and  the  after-treatment 
in  these  cases  is  just  as  irksome  as  in 
those  of  operation.  On  the  other  hand, 
the  results  obtained  by  Dr.  Bozeman, 
Mr.  Brown,  Mr.  Bryant,  Dr.  Marion 
Sims,  the  late  Sir  James  Y.  Simpson,  and 
Mr.  Spencer  Wells,  have  been  so  exceed- 
ingly satisfactory  that  we  may  fairly  rank 
the  operative  cure  of  these  distressing 
conditions  as  a  finished  achievement. 

Considering  the  want  of  success  which 
attended  the  attempts  of  the  earlier  sur- 
geons, some  of  whom  (especially  Dieffen- 
bach)  devoted  attention  very  persever- 
ingly  to  the  subject,  it  suggests  itself  as 
a  most  interesting  question  in  practice, 
to  what  precise  improvements  have  recent 
results  been  due  ?  Speaking  chiefly  of 
vesical  fistulas,  I  think  we  may  mention  the 
following  as  among  the  chief:  1st,  the  use 
of  chloroform  [or  ether], which  enables  the 
operator  to  proceed  with  much  increased 
facility  in  the  difficult  steps  of  the  dissec- 
tion ;  2d,  the  use  of  metal  sutures  instead 
of  silk  ;  3d,  the  avoidance  of  the  vesical 
mucous  membrane,  both  in  the  dissection 
and  in  the  application  of  the  sukrres ; 
and,  lastly,  increased  attention  to  keep- 
ing the  bladder  empty  afterwards.  A 
few  years  ago  much  reliance  was  placed 
on  metallic  or  wire  shields,  adjusted  over 
the  line  of  union ;  but  these  are  now 
generally  discarded,  and  reliance  placed 
on  sutures  alone. 
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The  following  are  the  steps  of  the  ope- 
ration in  a  case  of  vesico-vaginal  fistula  : 
The  patient  should  be  in  her  best  state  of 
health,  and  the  bowels  should  have  been 
well  cleared  out.  Chloroform  [or  ether] 
having  been  given,  the  woman  is  placed 
either  on  her  side,  with  the  knees  well 
drawn  up,  or  in  the  usual  lithotomy  posi- 
tion. The  parts  being  well  exposed  by  the 
duck-bill  speculum,  and  the  nates  being 
held  widely  apart  by  an  assistant,  the 
operator  proceeds  to  drag  the  opening  as 
low  down  as  possible,  with  a  view  to 
facilitate  the  paring  of  the  edges.  This 
may  be  accomplished  either  by  hooks, 
blunt  or  sharp;  by  the  use  of  a  metal 
suture  ;  or  by  the  introduction  of  a  flexi- 
ble sound  by  the  urethra,  which  is  brought 
out  again  through  the  fistula,  and  then 
bent  backwards.  This  latter  plan  fur- 
nishes the  surgeon  with  a  most  efficient 
hook,  and  one  which  cannot  easily  slip. 
In  paring  the  edges,  it  is  necessary  tho- 
roughly to  denude  every  part ;  for  if  the 
smallest  portion  of  mucous  membrane  be 
left,  it  may  prevent  union.  None  of  the 
mucous  membrane  of  the  bladder  must  be 
removed.  The  wound  should  present  a 
bevelled  oblique  line,  slanting  from  a 
large  vaginal  opening  to  a  smaller  vesical 
one.  [The  easiest  way  of  vivifying  the 
edges  is  to  seize  the  tissue  in  a  toothed 
forceps  or  an  Emmet's  tenaculum,  and 
pare  it  with  curved  scissors.]  The  denu- 
dation being  complete  and  free,  sutures 
are  next  to  be  introduced.  These  should 
be  passed  obliquely  from  at  least  a  third 
of  an  inch  outside  the  edge  of  the  inci- 
sion. They  must  not  include  the  mucous 
membrane  of  the  bladder.  The  tighten- 
ing and  tying  of  wire  sutures  is  easily 
accomplished  by  the  fingers.  [The  wire 
sutures  should  be  brought  together  by 
gentle  traction,  aided  by  pressure  on  each 
side  where  they  emerge  from  the  tissues, 
and  then  fastened  by  twisting.]  Care 
must  be  taken  not  to  pull  them  too  tight, 
so  as  to  invert  the  edge  of  the  vaginal 
mucous  membrane.  The  instruments 
used  in  these  procedures  consist  of  small 
knives,  forceps,  and  needles  of  various 
construction.  Startin's  tubular  needle 
for  carrying  wire  is  in  most  cases  the 
best.  [Most  operators  use  a  small  slightly 
curved  needle,  about  three-quarters  of  an 
inch  long,  without  cutting  edges.  This  is 
armed  with  a  double  thread,  to  the  looped 
end  of  which  the  silver  Avire  is  fastened  by 
another  loop  bent  upon  itself.]  Provided 
the  precautions  insisted  on,  as  to  avoid- 
ance of  the  mucous  membrane  of  the 
bladder,  be  observed,  it  does  not  appear 
that  there  is  such  great  difference  in  result 
from  wire  or  silk  ligatures  as  was  at  one 
time  supposed.  Still  it  is  certain  that 
wire  is  not  more  [but  less]  irritating  than 


silk  ;  and  as  it  is  at  least  equally  easy  to 
use,  it  may  be  considered  preferable. 

The  after-treatment  consists  chiefly  in 
great  attention  to  keeping  the  bladder 
empty.  A  catheter,  either  the  small  silver 
one  introduced  by  Dr.  M.  Sims,  or  a  com- 
mon flexible  one,  should  be  retained  ;  and 
it  should  be  a  nurse's  duty  to  see  that 
the  urine  is  constantly  flowing.  The 
catheter  should  be  ehanged  and  cleaned 
twice  daily  ;  and  if  at  any  time  the  flow 
of  urine  stop,  it  should  at  once  be  ex- 
amined. The  patient  must  lie  on  her 
side,  with  the  knees  drawn  up,  and  every 
attention  must  be  paid  to  sustaining  her 
general  health. 

The  sutures  may  be  left  in  almost  inde- 
finitely ;  and  unless  it  is  clear  that  the 
operation  has  failed,  they  should  certainly 
not  be  removed  till  the  ninth  or  tenth 
day.  If  cicatrization  has  occurred,  they 
will  cause  no  inconvenience  ;  and  their 
retention  a  few  days  longer  than  is  abso- 
lutely necessary  is  a  matter  of  no  conse- 
quence, whilst  their  premature  removal  is 
a  very  grave  ei-ror.  It  is  needless  to  say 
that  their  removal  should  be  effected  with 
every  precaution. 

The  nearer  the  fistida  is  to  the  urethra, 
the  more  easy  is  the  operation  in  perform- 
ance, but  the  greater  is  the  chance  that  it 
may  fail.  One  difficulty  in  closing  ure- 
thral fistula  arises  from  the  fact  that  the 
catheter  almost  necessarily  presses  upon 
the  line  of  union. 

In  cases  in  which  the  fistula  is  very 
high  up — or  it  may  be  even  connects  the 
bladder  with  the  cervix  uteri— certain 
modifications  in  the  plan  of  operation 
will  be  required.  It  may  even  become 
desirable  to  obliterate  the  upper  part  of 
the  vagina,  and  to  connect  the  uterus 
with  the  bladder,  thus  allowing  the  men- 
strual fluid  to  pass  per  vesicam,  but  pre- 
venting incontinence  of  urine. 

The  operation  in  cases  of  recto-vaginal 
fistula  does  not  differ  materially  from  that 
just  described.  The  paring  of  the  edges 
must  be  practised  in  a  similar  manner, 
and  care  must  be  taken  to  avoid  the  rec- 
tal mucous  membrane.  The  bowels  must 
be  kept  from  acting  for  ten  days  subse- 
quently, and  it  may  be  well  also  to  retain 
a  catheter  in  the  bladder.  Whether  or 
not  the  sphincter  ani  should  be  divided 
will  depend  upon  the  degree  of  tension 
which  is  present  when  the  parts  are 
brought  together.  It  is  not  a  slight  mea- 
sure, and  should  not  be  needlessly  re- 
sorted to.  In  these,  as  in  the  preceding 
cases,  the  unencumbered  suture  of  twisted 
wire  is  better  than  any  form  of  compress 
or  button,  and  far  better  than  the  shotted 
one.  After  the  operation  the  vagina 
should  be  washed  out  by  injections  of 
tepid  water  daily. 


CiESARlAN    SECTION  —  COCCYODYNIA, 
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XIV.  CLesaiuan  Section. 

It  would  bo  out  of  place  here  to  con- 
sider any  of  the  questions  respecting  the 
cases  demanding  this  formidable  opera- 
tion, but  it  is  desirable  to  describe  its 
performance.  The  surgeon  must  provide 
himself  with  scalpels,  directors,  and  for- 
ceps, and  should  have  also  a  large  probang 
armed  with  sponge.  The  patient  should 
be  placed  on  her  back,  with  the  shoulders 
and  trunk  a  little  elevated.  The  bladder 
should  be  emptied  by  means  of  the  cathe- 
ter. Before  beginning,  a  final  examina- 
tion should  be  made  to  ascertain  whether 
the  bones  may  not  be  yielding,  for  in 
osteo-malacia  the  hope  of  natural  delivery 
should  never  be  abandoned  absolutely. 
The  incision  through  the  abdominal  wall 
must  be  made  as  in  ovariotomy,  and 
should  extend  from  the  navel  to  within 
two  or  three  inches  of  the  pubes.  The 
uterus  having  been  exposed,  it  should  be 
held  forwards  by  side  pressure  on  the  ab- 
domen, and  opened  freely  by  an  incision 
in  the  middle  line.  The  incision  should 
not  involve  either  the  fundus  or  the  cer- 
vix. An  assistant  may  now  introduce  a 
forefinger  of  each  hand  into  the  upper 
and  lower  angles  respectively  of  the 
wound,  and  thus  hook  the  organ  for- 
wards. After  rupturing  the  membranes, 
the  child  is  to  be  seized  by  the  feet  and 
extracted.  The  hand  is  next  to  be  intro- 
duced between  the  membranes  and  the 
anterior  wall,  and  the  placenta  is  to  be 
detached  and  removed.  If  the  placenta 
have  been  found  beneath  the  wound,  it 
may  have  been  necessary  to  detach  it  be- 
fore removing  the  child.  At  this  stage, 
the  troublesome  part  of  the  operation, 
the  risk  of  hemorrhage,  will  be  encoun- 
tered. To  restrain  bleeding,  the  uterus 
should  be  compressed  in  the  hand,  or  ice 
may  be  used,  or  under  urgent  circum- 
stances, the  perchloride  of  iron.  Before 
closing  the  wound,  the  surgeon  should 
pass  the  sponge-probang  downwards, 
through  the  cervix  into  the  vagina,  to 
clear  the  passage.  All  bleeding  having 
ceased,  care  should  be  taken  to  remove 
any  coagula  from  the  uterine  cavity,  the 
wound,  and  the  peritoneum.  The  "decis- 
ion as  to  the  use  of  sutures  to  the  uterus 
or  not,  will  depend  upon  the  tendency  to 
gape  which  may  be  observed.  If  there 
is  much  gaping,  it  will  be  better  to  put  in 
a  few  interrupted  sutures — Lister's  ear- 
bolized  gut  might  have  advantages — and 
cut  them  oft"  short.  The  wound  in  the  ab- 
dominal wall  must,  lastly,  be  closed  com- 
pletely, as  after  ovariotomy. 

The  after-treatment  will  consist  in  the 
efficient  use  of  ice-bladders  to  the  abdo- 
men, and  the  internal  administration  of 


opium  if  required.  Great  care  should  be 
exercised  in  allowing  the  patient  to  bake 
food  if  there  is  any  tendency  to  sickness. 
Under  such  circumstances  it  will  be  far 
better  to  sustain  her  strength  by  enemata. 

I  cannot  forbear  the  expression  of  a 
hope  that  this  operation  may  not  become 
fashionable  with  obstetricians.  Nothing 
is  more  absurd  than  to  compare  it  with 
ovariotomy,  and  to  hope  that  the  dangers 
of  the  one  will  be  reduced  as  have  been 
those  of  the  other.  It  is  a  most  formida- 
ble procedure,  warrantable  only  under 
the  most  exceptionable  circumstances. 

[Since  Dr.  T.  G.  Thomas  has  demon- 
strated that  laparo-elytrotomy  is,  in  many 
cases',  vastly  superior  to  Csesarian  section, 
the  hope  expressed  by  Mr.  Hutchinson 
will  surely  be  realized  in  the  future  of  ob- 
stetrical surgery. 


CoCCYODYjSTIA. 

This  affection  was  first  described  as  a 
neuralgiaof  the  coccyx,  by  Dr.  Nott,  in  the 
North  American  Medical  Journal,  May, 
1S44,  but  it  attracted  little  attention  until 
1861,  when  Sir  James  Y.  Simpson  revived 
the  subject  and  gave  it  the  name  which  it 
now  bears. 

Pathology. — Pain  upon  moving  the  coc- 
cyx and  contracting  the  muscles  attached 
to  it  are  the  chief  characteristics  of  this  dis- 
order. The  morbid  conditions  found  are 
variable.  Fracture  and  dislocation  of 
long  standing,  and  caries  of  the  coccyx, 
have  been  discovered  in  some  cases.  In 
others  no  appreciable  lesions  can  be  de- 
tected. It  is  presumed ,  that  in  the  absence 
of  structural  changes  of  the  bone  and 
muscles,  the  pain  may  be  due  to  rheuma- 
tism of  the  tendons  of  the  muscles  or 
neuralgia  of  the  nerves  distributed  to 
them. 

Causes. — Women  who  have  borne  chil- 
dren are  the  most  frequent,  though  not 
the  only  sufferers  from  this  disorder. 

Injuries  sustained  in  parturition,  or 
blows  upon  the  coccyx,  exposure  to  cold, 
and  diseases  of  the  ovaries  and  uterus  are 
its  chief  causes. 

Symptoms. — There  is  no  suffering  while 
the  patient  is  at  rest,  but  upon  rising, 
sitting  down,  or  evacuating  the  bowels, 
pain  over  the  coccyx  is  experienced.  Sit- 
ting is  painful  in  some  cases,  owing  to 
pressure  upon  the  bone.  Any  sudden 
movement  is  attended  with  suffering. 
Some  patients  are  unable  to  rise  from  a 
low  seat  without  assistance. 

Diagnosis. — Tenderness  upon  pressing 
and  moving  the  coccyx  are  the  chief  diag- 
nostic signs.  Painful  hemorrhoids,  fissure 
of  the  anus,  and  spasm  of  the  adjacent 
muscles,  caused  by  ascarides  in  the  rec- 
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turn,  may  be  mistaken  for  this  affection, 
but  they  can  be  excluded  by  physical  ex- 
amination. 

Prognosis. — Some  cases  of  coccyodynia 
are  slight,  and  wear  away  in  time  without 
special  treatment,  but  though  the  disease 
may  not  perceptibly  injure  the  general 
health  of  the  patient,  it  is  often  of  such 
long  duration,  and  occasions  so  much 
suffering  and  inconvenience,  that  it  is 
necessary  to  resort  to  some  means  of  cure. 

The  surgical  methods  of  treatment  are 
those  practised  by  Prof.  Simpson  and  by 
Dr.  Nott.  Neither  of  them  is  dangerous, 
and  one  or  the  other  of  them  is  certain  to 
give  satisfactory  results. 

By  Prof.  Simpson's  method  an  ordinary 
tenotomy  knife  is  inserted  at  the  lowest 
point  of  the  coccyx, and  passed  flat  between 
the  skin  and  the  cellular  tissue  till  its 
point  reaches  the  junction  of  the  sacrum 
and  coccyx.    Then  the  knife  is  turned 


and  withdrawn,  making  a  subcutaneous 
incision,  which  entirely  severs  the  mus- 
cles over  one  side  of  the  coccyx.  The 
same  operation  is  repeated  on  the  other 
side.  5fo  hemorrhage  is  to  be  feared  in 
subcutaneous  operations,  unless  some 
large  vessel  should  be  cut. 

An  easier  operation,  and  one  more 
likely  to  effect  a  cure,  is  performed  by  ex- 
posing the  coccyx  through  an  external 
incision,  raising  the  extremity  of  the  bone, 
and  severing  the  muscles  with  a  pair  of 
scissors.  The  subcutaneous  operation, 
always  difficult,  is  nearly  impossible 
where  the  bone  is  covered  with  much  adi- 
pose tissue. 

Should  the  bone  itself  be  diseased,  sec- 
tion of  the  muscles  would  not  effect  a 
cure.  In  such  cases  the  coccyx  must  be 
laid  bare,  disarticulated  by  the  knife,  and 
amputated,  according  to  the  method  of 
Dr.  Nott.} 
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1  BDOMEN,  examination  of  in  intestinal  ob- 


A 


struction,  615 


tapping  of,  624 
Abdominal  abscess,  594 

treatment  of,  597 
aneiu'isin,  442 

aorta,  ligation  of,  444 
Ablation  of  uterus,  998 
Abortive  treatment  of  gonorrhoea,  974 
Abrasions  of  cornea,  77 
Abscess,  abdominal,  594 

after  lithotrity,  878 

alveolar,  549 

diagnosis  of,  552 
treatment  of,  553 

as  a  cause  of  aneurism,  320 

in  inguinal  canal,  910 

in  orbit,  162 

chronic,  163 

near  rectum,  644,  646 

of  antrum,  568 

of  eyelids,  158 

of  pharynx,  540 

of  prostate  gland,  772 

of  septum  narium,  244 
chronic,  245 

of  testicle,  920 

of  tongue,  265 

pelvic,  1019 

perityphlitic,  treated  by  operation,  598 
Abscesses  from  nephritis,  751 

in  gonorrhoea,  966 

urinary,  807 
Absence  of  bladder,  754 

of  nose,  225 

of  testicle,  893 

of  uterus,  986 
Absorbent  system,  injuries  and  diseases  of, 

447 
Accommodation,  28 

determination  of,  43 

range  of,  29 
Acetate  of  lead,  danger  of  applying,  52 


Achrdmatopsia,  107 
Acne  rosacea,  216 
Acquired  hernial  sac,  675 

phimosis,  970 
Acritochromacy,  108 
Acupressure,  358 
Acupuncture  of  hydrocele,  904 
Acute  anasarca  of  the  scrotum,  952 
Acute  calculous    pyelitis,   diagnosis  of  from 

nephritis,  749 
Acute  inflammation  of  testicle,  914 
Acute  prostatitis,  770 
Additional  sacs,  716  * 

Adhesions,  causing  intestinal  strangulation, 
604 
in  ovariotomy,  1027-1028 
of  bowel,  preventing  reduction,  705 
Advantages  of  ovariotomy,  1032 
Affections  of  the  scrotum,  952 

of  the  seminal  vesicles,  951 
After-treatment  of  operation  for  hernia,  706 

of  rapid  lithotrity,  892 
Age,  frequency  of  hernia  in  relation  to,  667 

influence  of,  on  ovarian  disease,  1022 
Ages,  occurrence  of  stone  at  various,  833 
Agnew,  gangrene  after  compression  of  aneu- 
rism, 365 
on  introducing  the  hand  into  the  rectum, 

616 
on  relative  frequency  of  right  inguinal 

hernia,  713 
statistics  of  excision  of  tumors  of  upper 
jaw,  534 
Agnew's  operation  for  radical  cure  of  oblique 

inguinal  hernia,  727 
Albinism,  85 
Albugo,  76 

Alcoholic  amaurosis,  105 
Allarton,  median  lithotomy,  859 
Allen,  Dr.  Harrison,  on  oesophageal  obstruc- 
tions, 544 
Allis,  gangrene  after   compression   of  aneu- 
rism, 366 
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Alternating  calculi,  82S 
Althaus,  battery  for  galvano-puncture,  380 
Alveolar  abscess,  549 
cancer,  1021 
hemorrhage,  583 
necrosis,  575 
Amaurosis,  100 
alcoholic,  105 
treatment  of,  106 
Amblyopia,  100,  105 
American  scale  for  catheters,  793 
Ametropia,  27,  29 
Amorphous  or  massive  calculi,  826 
Amputation  of  cervix  uteri,  1000 

of  penis,  957 
Anassthesia  as  an  aid  to  taxis,  694 
in  retention  of  urine,  812,  813 
Anesthetics,  in  eye-surgery,  170 
in  lithotrity,  879 

in  operations  for  hemorrhoids,  628,  633, 
635 
Anagnostakis's  ophthalmoscope,  44 
Anal  fissure,  652 
fistula,  643 
ulcer,  operation  for,  651 

over-distension  of  sphincter  ani  for, 

652 
symptoms  of,  649 
treatment  of,  650 
Anatomy  of  lymphatic  system,  447 
Andral,   on  anatomical  changes  in  varicose 

veins,  296 
Anel,  a  rival  of  Hunter,  344 
Anel's  operation  for  aneurism,  345 

objections  to,  346 
Aneurism,  313 

abdominal,  442 
arterio-venous,  386 
at  the  root  of  the  neck,  407 
axillary,  401 
by  anastomosis,  391 
causes  of,  317 

changes  of  blood  contained  in,  324 
characters  of  pulsation  in,  337 
cirsoid,  391 

diagnosis  of,  from  aneurismal  dilatation, 
340 
from  tumors,  338 

from  pulsatile  tumors  of  bone,  339 
digital  compression  of,  366 

mode  of  making,  367 
statistics  of,  368 
dissecting,  396 
femoral,  438 

from  mental  emotion,  319 
gluteal,  445 


Aneurism — 

Hunterian  operation  for,  343 

in  abdomen  and  lower  extremity,  regional 

surgery  of,  432 
inguinal,  440 
of  subclavian  artery,  amputation  for,  414 

cured  by  pressure,  415 
popliteal,  434 

treatment  of,  435 
recurrence  of,  356 
relative  frequency  of,  in  man  and  woman, 

318  (note) 
spontaneous  cure  of,  327 

by  impaction  of  clot,  332 

by  suppuration  and  sloughing, 

333 
by  their  own  pressure  on  the 
supplying  artery,  331 
statistics  of,  327 
symptoms  and  diagnosis  of,  336 
of  spontaneous  cure  of,  334 
traumatic,  381 
treatment  of,  340 

by  coagulating  injections,  375 
by  drugs,  330 
by  Esmarch's  bandage,  368 
by  flexion,  371 

statistics  of,  372 
by  galvano-puncture,  379 
by  introduction  of  foreign  bodies  into 
sac,  377 
of  wire,  376 
by  manipulation,  372 
Holmes  on,  374 
true,  316 
Aneurismal  diathesis,  317 

sac  and  clot,  connection  between,  327 
varix,  386 

treatment  of,  389 
Aneurisms  at  root  of  neck,  table  of  cases  of 
distal  ligature  for,  419 
double  distal  ligature  for,  421 
classification  of,  314 
diffused,  315 
in  cranium,  424 
in  orbit,  422,  423 
in  upper  part  of  neck,  422 
of  forearm  and  hand,  399 
Anger,  on  epithelioma  of  tongue,  274 
Annandale,  old  operation  for  aneurism,  341, 
342 
on  closure  of  cleft-palate,  511 
Annular  stricture  of  the  urethra,  785 
Anomalies  of  obturator  artery,  731 
Anterior  tibial  artery,  ligature  of,  432 
Ante-scrotal  fistuhe,  810 
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Antrum,  abscess  of,  568 

treatment  of,  569 

perforation  of,  for  abscess,  570 
Antyllian  operation  for  aneurism,  340 
for  carotid  aneurism,  422 
for  cirsoid  aneurism,  394 
for  rupture  of  axillary  artery,  402 
Anus,  artificial,  686 
Aorta,  abdominal,  ligation  of,  444 
Arcus  senilis,  67 
Ardor  urinse  in  the  female,  982 
Arlt,  operation  for  entropion,  156 
Arnott,  ligation  of  posterior  tibial,  433 
Arteries,  diseases  of,  303 

general  observations  on  ligation  of,  397 

instrumental  compression  of,  360 

occlusion  of,  309 

treatment  of,  311 

rupture  of,  385 
Arterio-venous  aneurism,  386 

symptoms  of,  388 
Arteritis,  303 
Arthritic  iritis,  93 
Artificial  anus,  686 

membrana  tympani,  187,  189 

palates,  results  of  use  of,  594 

pupil,  operations  for,  95 
Ashhurst,  on  laparotomy,  620 
Aspermatism,  945 
Aspiration,  as  an  aid  to  taxis,  694 

in  intestinal  strangulation,  619 

in  perityphlitic  abscess,  598 

in  retention  of  urine,  812 
Asthenopia,  accommodation,  33 
Astigmatism,  31,  34 

test  for,  35 
Astigmism,  31  (note) 
Atheroma,  304 

changes  of  arteries  in,  307 
Atony  of  bladder,  767 
Atrophy  of  jaws,  531 

of  testicle,  946 

of  veins,  295 
Atropine,  use  of  in  iritis,  93 
Auditory  nerve  and  labyrinth,  affections  of, 

212 
Aural  polypi,  183,  190 
Auricle,  diseases  of,  171 

injuries  of,  174 

tumors  of,  173 
Auricles,  cutaneous  affections  of,  172 

supernumerary,  172 
Axillary  aneurism,  401 
Holmes  on,  406 

artery,  ligation  of,  403 
Ayres,  operation  for  exstrophy  of  bladder,  755 


BALANITIS,  967 

D     treatment  of,  968 

Bar  at  the  neck  of  the  bladder,  766 

Beale,  on  microscopic  calculi,  823 

Beer,  operation  for  cataract  extraction,  127 

knife  for,  128 
Bell,  upward  section  in  cataract  operations, 

127 
Bellocq's  sound,  233 
Belmas,  statistics  of  supra-pubic  lithotomy, 

861 
Bernutz  and  Groupil,  dangers  from  operations 

for  imperforate  hymen,  987 
Bigelow's  lithotrite,  887 

operation  for  vesical  calculus,  885 
washing-bottle,  888 
Billroth,  on  removal  of  the  tongue,  278 
Bilocular  hydrocele,  899 
Birkett,    causes  of   death  after  herniotomy, 

708  (note) 
Black  cataract,  117 

Bladder,  danger  of  sudden  evacuation  of,  815 
stone  in,  834 
urinary,  abscess  of,  761 

atony  of,  from  over-distension,  767 

bar  at  the  neck  of,  766 

catarrh  of,  759 

diseases  of,  756 

epithelioma  of,  765 

extroversion  of,  754 

fibrous  growths  in,  763 

habitual  engorgement  of,  770 

hernia  of,  766 

hypertrophy  and  sacculation  of,  762 

inflammation  of,  757 

chronic,  758 
inversion  of,  766 
irritable,  768 
malformations  of,  753 
malignant  diseases  of„  765 
morbid  conditions  of,  from  injuries 

of  nerve  centres,  767 
neuralgia  of,  768 
paralysis  of,  767,  778 
spasm  of,  768 
suppuration  of,  761 
tubercle  of,  765 
tumors  of,  763 
ulceration  of,  761 
villous  growths  in,  764 
Bleeding,  in  the  treatment  of  aneurism,  329 
Blennorrhagia,  959 

Blood,  extravasation  of,  from  retina  or  choroid, 
103 
in  urine,  sources  of,  752 
Blood-calculi,  832 
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Blood-poisoning,  after  lithotomy,  852 
Blood-tumors  of  septum  narium,  244 
Bony  tumors  of  the  jaws,  530 
Bougie  a  boule,  791 
Bougies,  bulbous,  791 

filiform,  795 

olivary,  789,  791 

soluble,  978 
Bowel,  abscess  connected  with,  595 

internal  strangulation  of,  600 
Bowman,  slitting  of  canaliculi,  153 
Boyer,  on  varices  of  lower  extremities,  296 
Brachial  artery,  ligation  of,  400 
Brander,  puncture  of  bladder  through  sym- 
physis pubis,  814 
Brasdor's  operation  for  aneurism,  416 

operation,  in  the  neck,  409 
Broad  ligament,  cysts  of,  1020 
Broca,  case  of  distal  ligature  of  subclavian. 
419 

experiment,  349  (note) 
Brodie,  on  fistula  in  ano,  643 

on  lithotrity,  872,  873,  874,  879,  881,  887 

on  stimulants  in  gangrene,  311 
Bryant,  statistics  of  crural  hernia,  736 
Bubo,  gonorrhceal,  968 
"Bubond'emblee,"  961 
Bubonocele,  712,  722 
Buccal  psoriasis,  272 
Buchanan,  lithotomy  with  rectangular  staff, 

858 
Bulbous  bougies,  791 
Barns,  treatment  of  cirsoid  aneurism  of  scalp, 

393 
Bursting  of  hernial  sac,  698 


piESARIAN  section,  1035 

^    Calcareous  deposits  on  cornea,  77 

Calculi,  alternating,  826 

"hemp-seed,"  829 

in  bladder,  obstructing  labor,  870 

in  prostate  gland,  866 

intermediate     between    crystalline    and 
amorphous,  826 

nasal,  230 

renal,  of  phosphate  of  lime,  830 

tables  of  number  and  weight  of,  865 

urinary,  818 
Calculous     nephralgia,    diagnosis    of,    from 

nephritis,  749 
Calculus,  fibrinous,  832 

fusible,  822,  831 

in  the  female,  868 

in  urinary  fistula,  810 

of  carbonate  of  lime,  832 


Calculus — 

of  oxalate  of  lime,  829 

of  urate  of  ammonia,  828 

of  urate  of  soda  or  lime,  828 

of  uric  oxide,  828 

of  uro-stealith,  832 

of  xanthic  oxide  or  xanthine,  828 

predisposing  causes  of,  833 

salivary,  524 

urethral,  867 

uric  acid,  827 

urinary,  mode  of  formation  of,  822 

vesico-prostatic,  866 
Calculus  of  bladder,  diagnosis    of,  from  ne- 
phritis, 750 
Camper,  on  vaginal  process  in  infants,  673 
Canaliculi,  slitting  of,  153 
Canal  of  Nuck,  728 
Cancer,  epithelial,  of  eyelids,  161 

of  lip,  519 

of  ovary,  1020 

of  pharynx,  543 

of  rectum,  659 

diagnosis  of,  660 
treatment  of,  661 

by  dilatation,  661 
by  division,  661 
by  excision,  662 

of  testicle,  932 

diagnosis  of,  934 
symptoms  of,  934 
treatment  of,  935 

of  tongue,  273 

of  uterus,  999 
Cancerous  tumors  of  the  jaws,  531 
Canthoplasty,  156 
Capsular  cataract,  112 
Capsule,  opaque,  operations  on,  141 
Carbolic  acid,  injections  of,  for  piles,  638 
Carbonate  of  lime  calculus,  832 

deposits  in  urine,  822 
Carcinoma  of  eye-lids,  161 
"  Carnosities"  in  the  urethra,  807 
Caries  in  nose,  syphilitic,  238 

of  spine,  diagnosis  of,  from  nephritis,  749 
Carotid  aneurism,  old  operation  for,  422 
Carter  on  lithogenesis,  824 
Cartilaginous  growths  in  nose,  259 

tumors  of  the  jaws,  525 
"Caruncles"  in  the  urethra,  807 
Castration,  937 

for  erotomania,  942  (note) 
Cataract,  111,  112 

absorption  of,  123 

black,  117 

capsular,  112 
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Cataract — 

central,  115 

choice  of  operation  for,  143 

congenital,  115 

Daviel's  operation  for,  127 

diagnosis  of,  113 

examination  for,  42 

extraction,  after-treatment  of,  131 

extraction  of,  through  sclerotic,  141 

flap-extraction  of,  127 

complications  after,  136 
fluid,  117 
hard  and  soft,  113 
in  adults,  116 

in  children,  diagnosis  of,  116 
maturity  of,  119 
modified  flap-extraction  of,  140 
Morgagnian,  117 
operations  for,  120 

by  displacement  of  lens,  120 
by  extraction  of,  126 
by    solution    of,    in    children    and 
adults,  125 
pyramidal,  115 
rectilinear  extraction  of,  137 
scoop-extraction  of,  138 
solution  of,  123 
suction  of,  138 
traumatic,  118 

treatment  of,  119 
Catheterization  of  urethra,  789,  811 

of  Eustachian  tube,  195 
Catheter-urethrotome,  800 
Causes  of  death  after  lateral  lithotomy,  851 
Causes  of  gonorrhoea,  961 

of  urethral  stricture,  787 
Caustics  in  the  treatment  of  aneurism,  340 
(note) 
of  cancer  of  lip,  521 
ot  urethral  stricture,  799 
Cautery,  actual,  use  of  in  hemorrhoids,  635 

in  prolapse  of  rectum,  643 
Cementing  material  of  urinary  calculi,  S23 
Cervix  uteri,  amputation  of,  1000 

laceration  of,  1014 
Chalazion,  159 
"Chancre  larve,"  960 
Chancre  of  lip,  520 
Chancrous  erosion  in  gonorrhoea,  968 
"  Chaude-pisse,"  959 
Chemosis,  52,  54 

after  cataract-extraction,  133,  134 
Chiene,  triple  obturator  hernia,  740 
Choanoscopy,  228 
Choked  disks,  106 
Chordee,  966 


Chordee — 

treatment  of,  977 
Choroidal  ring,  104 
Choroid  and  retina,  diseases  of,  100 
coloboma  of,  104 
under  ophthalmoscope,  49 
Choroiditis,  '6'6,  100 
Chromatodysopsia,  107 
Chromatometablepsia,  107 
Chromatopseudoblepsia,  107 
Chromatopseudopsia,  107 
Chronic  abscess  of  septum  nariurn,  245 
nephritis,  751 
ophthalmia,  62 
orchitis,  919 

treatment  of,  922 
prostatitis,  771 
Chyle-conveying   channels,    symptomatology 

and  diagnosis  of  affections  of,  461 
Chyle,  effusion  of,  into  pleural  and  peritoneal 

cavities,  459 
Chylocele,  465 
Chyloderma,  469 

treatment  of,  472 
Chylous  hydrocele,  465 
Ciliary  blepharitis,  158 
Ciniselli,  compression  of  aneurism,  364 
Circumcision,  957 

in  phimosis,  970 
Cirsoid  aneurism,  391 

causes  and  treatment  of,  393 
spontaneous  cure  of,  395 
Civiale,  medio-bilateral  lithotomy,  858 

method  of  catching  the  stone  for  litho- 
tomy, 875 
supra-pubic  lithotomy,  861 
urethrotome,  801,  802 
Clamp,  for  hemorrhoids,  634 
Clamps  for  ovariotomy,  1029,  1030 
Clap,  959 

Clarke,  hypertrophy  of  tounge,  263 
Classification  of  aneurisms,  314 
Cleft-palate,  501 
degrees  of,  502 
obturators  for,  585 
operations  for,  507 
Climate,  influence  of,  on  formation  of  stone, 

33 
Clots,  aneurismal,  "active"  and  "passive," 

325 
Coagulating  injections,  treatment  of  aneurism 
by,  375 
American  cases  of,  376 
in  cirsoid  aneurisms,  395 
Coccyodynia,  1035 
Cold  applications  in  strangulated  hernia,  695 
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Collateral  circulation,  348 
Colloid  cancer,  1021 

influences  of,  on  formation  of  stone,  831 
Coloboma  of  choroid,  104 

of  iris,  84 
Color-blindness,  107 
Color  of  urinary  calculi,  825 
Colors,  faulty  perception  of,  107 
Colotorny,  for  stricture  of  rectum,  659 

mode  of  performing,  622 
Common  aneurism,  315 

carotid  artery,  ligation  of,  428 
iliac  artery,  ligation  of,  443 
Complete  retention  of  urine,  811 
Complications  of  gonorrhoea,  968 

in  the  female,  982 
Complications  of  hernia,  690 
Compound  spermatic  cyst,  909 
Compression  in  hypertrophy  of  the  prostate, 
781 
mechanical,  of  ovarian  cysts,  1023 
of  aneurism,  advantages  of,  364 
cause  of  failure  of,  364 
general  treatment  during,  362 
not  always  harmless,  365 
theories  as  to,  363 
time  required  for,  363  (note) 
Congenital  cleft-palate,  apparatus  for,  589 
obturators  for,  593 
fissure  of  palate,  501 
hernial  sac,  675 
Conjunctiva  and  its  areolar  tissue,  diseases 
of,  49 
fatty  tumors  of,  64 
granular,  58 
injuries  of,  62 
Conjunctivitis,  49 
phlyctenular,  52 
purulent,  53 
Consecutive  aneurism,  317 
Constipation,  habitual,  a  cause  of  invagina- 
tion, 609 
Constituents  of  urine,  818 
Constitutional  ozsena,  241 
Contractile  stricture,  789 
Contraction  of  nostrils,  225 

of  oesophagus,  544 
Contusions  of  cornea,  77 
Cooper,  Sir  A.,  on  patency  of  vaginal  process, 

672 
Copaiba  and  cubebs  in  third  stage  of  gonor- 
rhoea, 979 
eruptions  from  use  of,  973 
Cord,  hydrocele  of,  909 
Cornea,  abrasions  of,  77 
conical,  66 


Cornea — 

contusions  of,  77 
examination  of,  41 

fistula  of,  after  cataract  extraction,  135 
foreign  particles  in,  79 
incised  and  punctured  wounds  of,  78 
inflammation  of,  67 
opacities  of,  76 

sloughing  of,  in  ophthalmia,  54 
ulceration  of,  a  result  of  scarlatina,  74 
in  gonorrhoeal  ophthalmia,  57 
in  ophthalmia  neonatorum,  60 
ulcers  of,  75 
Corneitis,  67 

Cortical  cataract,  112,  113, 
Coryza,  233 

syphilitic,  in  infants,  235 
Cowper's  glands,  cysts  from,  1003 
Cracks  of  the  lips,  516 

Crampton,  ligature  of  common  iliac,  443  (note) 
Cranial  aneurism,  424 
Cretefaction  in  arteries,  305 
Cribriform  fascia,  crural  hernia  through,  732 
Croft,  statistics  of  hernia,  667 
Cruikshank,  enlargement  of  thoracic  duct,  452 
Crural  hernia,  730 

development  of  sac  of,  732 
diagnosis  of,  733 
morbid  state  of,  736 
operation  for,  737 
palliative  treatment  of,  734 
radical  cure  of,  735 
ring,  passage  of  testicle  through,  897 
Crushing  of  stone,  how  often  to  be  repeated,  877 
Crystalline  calculi,  825 

oxalate  of  lime  calculus,  829 
Cullerier,  experiments  in  inoculation  of  pus, 

963 
Curette  should  be  called  cystitome,  129  (note) 
Curling,  lumbar  colotorny  in  intestinal  stran- 
gulation, 618 
operation  for  varicocele,  949  (note) 
Cyclitis,  82 

Cynanche  tonsillaris,  491 
Cystic  disease  of  ovary,  1021 
of  testicle,  928 

associated  with  malignant  dis- 
ease, 930 
with  enchondroma,  931 
diagnosis  of,  929 
treatment  of,  930 
Cysticerci  in  vitreous  body,  109 
Cysticercus  beneath  conjunctiva,  64 

beneath  cornea,  80 
Cystic  oxide  calculus,  S30 
deposits,  821 
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Cystic  tumors  of  the  jaws,  525 
treatment  of,  52(5 
of  labia,  1003 
Cystine  calculus,  830 
Cystitis,  acute,  757 

diagnosis  of  from  nephritis,  749 
treatment  of,  758 
after  lithotomy,  851 
after  lithotrity,  878 
chronic,  758 

with  increased,  secretion,  759 
in  female,  cystotomy  for,  985 
Cystitome,  129  (note) 
Cystocele,  671 

Cysto-sarcoma  of  ovary,  1021 
Cystotomy  in  female,  985 

by  thermo-cautery,  985 
Cysts  connected  with  the  testicle,  905 
diagnosis  of,  from  crural  hernia,  734 
of  broad  ligament,  1020 
of  eyelids,  159 
of  fauces,  501 

of  floor  of  mouth,  various  origins  of,  270 
of  iris,  95 
of  lip,  521 
of  ovary,  multilocular,  1028 

simple  or  compound,  1021 
of  tongue,  269 


TvACRYOLITHES,  154 


1) 


Dacryops,  155 


Daltonism,  108 

Daviel,  operation  for  cataract,  127 

Deafness,  212 

from  hereditary  syphilis,  215 

sudden,  in  syphilis,  204 
Death  after  lateral  lithotomy,  causes  of,  851 
Defects,  optical,  27 

of  palate,  501 
Deformities  of  nose,  225 
Dental  lathe,  for  removal  of  exostoses,  183 
Dentigerous  cysts,  525,  571 

treatment  of,  575 
Dentine  excrescences,  566 
Deposits,  urinary,  818 
Depression  of  cataract,  120 
Dermoid  cysts  of  ovary,  1021 
Descending  neuritis,  105 
Descent  of  the  testicles,  671,  892 
Detachment  of  hernial  sac,  697 

of  retina,  104 
Detection  of  last  fragments  of  stone,  891 
Development  of  sac  in  crural  hernia,  732 
Diagnosis  between  hernia  and  retained  tes- 
ticle,  895 


Diagnosis — 

errors  of,  in  ovariotomy,  1032 

of    affections    of    the    chyle-conveying 

channels,  461 
of  aneurism,  336 
of  hydrocele,  901 
of  intra-abdominal    lymphatic    varices, 

464 
of  various  forms  of  inguinal  hernia,  723 
Difficulties  in  extracting  the  stone  in  lithot- 
omy, 849 
in  reducing  hernia  after  incision,  704 
of  lithotrity,  878 
Diffused  aneurism,  315,  317 

hydrocele  of  the  spermatic  cord,  910 
Digestive  tract,  diseases  of,  491 
Digital  compression  of  aneurism,  366 
Dilatation  of  female  urethra,  for  removal  of 
calculus,  868 
of  pharynx,  542 
of  tooth-fangs,  565 
of  oesophagus,  544 
of  stricture  of  rectum,  657 
of  stricture  of  urethra,  793 
continuous,  795 
Dilated  veins,  diagnosis  of  from  crural  hernia, 

734 
Direct  inguinal  hernia,  729 

pressure,  in  inguinal  aneurism,  440 
Disc,  optic,  49  (note) 
Discission  of  cataract,  123 
Disease  of  testicle,  not  a  bar  to  the  injection 

of  a  hydrocele,  904 
Diseases  of  arteries,  303 

of  circulatory  system,  2S3 
of  genito-urinary  organs,  747 
of  intestines,  594 
of  iris,  83 
of  lips,  516 

of  male  organs  of  generation,  892 
of  mouth,  491 
of  oesophagus,  544 
of  pharynx,  539 
of  prostate  gland,  770 
of  rectum,  625 
of  thoracic  duct,  452 
of  tongue,  261 
of  undescended  testicle,  895 
of  urinary  organs,  747 
of  vitreous  body,  109 
Dislocation  of  eye-ball,  162 
Displacement  of  hernial  sac,  697 
Dissecting  aneurism,  396 
Divulsion  of  stricture,  796 
Holt's  method,  797 
Thompson's,  798 
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Double  fistula  in  ano,  645 

hernia,  706 
Dowell,    Greensville,    operation    for    radical 

cure  of  hernia,  679,  727 
Draining  of  ovarian  cysts,  1023 
Dropsy,  ovarian,  1021 
Drugs,  in  the  treatment  of  aneurism,  330 
Dulles,  supra-pubic  lithotomy,  862  (note) 
Duncan,  on  electrolysis  in  cirsoid  aneurism, 

395 
Duodenum,  obstructions  of,  in  infants,  600 
Dupuytren's  bilateral  lithotomy,  858 
Dyschromatopsia,  107 
Dyspeptic  tongue,  266 


EAR,  abscess  in  external  meatus  of,  181 
aspergillus  in,  178 

diseases  of,  171 

implicating  brain  or  lateral  sinus, 
210 

foreign  bodies  in,  180 

in-growing  hairs  in,  178 

irritation  of  by  teething,  214 

malignant  disease  of,  173,  211 

neuralgia  of,  214 

seborrhcea  in,  179 

syringing  of,  177 
Ear-ache,  200 
Ear-cough,  181 
Ecchymosis  of  eyelids,  161 

of  sub-conjunctival  tissue,  63 
Ecraseur,  for  removal  of  hemorrhoids,  638 
of  tumors  of  the  tongue,  275 
of  uterine  polypi,  991 
Ectopia  vesicae,  754 
Ectopion,  157 

Eddowes,  treatment  of  paraphimosis,  972 
Effects  of  self-abuse,  939 
Elastic  ligature,  in  fistula  in  ano,  646 
Elbow,  aneurisms  at,  400 
Electricity,  in  intestinal  obstruction,  617 
Electrolysis  for  stone  in  the  bladder,  840 

treatment  of  cirsoid  aneurism  by,  395 
Elephantiasis  of  the  scrotum,  953 
Elongation  of  uvula,  500 
Elytrotomy  for  extra-uterine  pregnancy,  1007 
Embolism,  a  cause  of  aneurism,  320 
Emmet,  cystotomy  in  female,  985 

treatment  of  imperforate  hymen,  988 
Emmetropia,  27 
Emphysema  of  eyelids,  161 
Enamel  nodules,  565 
Encephaloid  cancer  of  the  testicle,  932 

with  enchondroma,  933 
Enchondroma  of  the  jaws,  525 


Encysted  aneurism,  315 
hematocele,  912 
hydrocele,  905 

diagnosis  and  treatment  of,  908 
of  the  cord,  909 
Endoscope,  792 
Enterocele,  671 
Entero-epiplocele,  671 
Entropion,  155 
Enucleation  of  uterine  fibroids,  993 

operation,  994 
Epicanthus,  155 
Epicystotomy,  860 

Epidermis,  desquamation  of  in  the  ear,  177 
Epididymis,  scrofulous  disease  of,  924 
Epididymitis,  914,  915 
from  gonorrhoea,  974 
syphilitic,  919 

diagnosis  of,  921 
Epigastric  vessels,  relations  of,  to  mouth  of 

sac  of  femoral  hernia,  730 
Epiphora,  151 
Epiplocele,  671 
Episcleritis,  82 
Epistaxis,  231 
Epithelioma  of  auricle,  173 
of  bladder,  765 
of  labia,  1002 

operation  for,  1002 
of  lip,  519 
of  nose,  224 
of  tongue,  273 
Epulis,  559 
Erichsen,  abdominal  massage,  617 

comparison  between  Littre's  and  Amus- 
sat's  operations,  623 
Erotomania,  castration  in,  942  (note) 
Escharotics  in  cancer  of  uterus,  1001 
Esmarch's  bandage,  statistics  of,  in  aneurism, 
369 
dangers  from,  369 
treatment  of  aneurism  by,  368 
Eustachian  tube,  affections  of,  193 

catheterization  of,  195 
Evacuation  of  bladder,  danger  of  sudden,  815 
Examination  of  ear,  174 
of  the  rectum,  625 
ophthalmoscopic,  44,  46 
Exanthematous  disease,  necrosis  of  jaw  from, 
5S2 
ophthalmia,  74 
Excavation  of  optic  nerve  in  glaucoma,  106 
Excision  of  external  piles,  628 

of  testicle  for  scrofulous  or  tuberculous 
disease,  927 
for  cystic  disease,  930 
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Excision  of  testicle — 

for  malignant  disease,  935 
operation  of,  937 
of  uterine  polypi,  991 
Exercise  in  hypertrophy  of  the  prostate,  780 
Exophthalmic  goitre,  162 
Exophthalmos,  162 
Exostoses  in  orbit,  162 

on  ossicles  of  ear,  208 
Exostosis  on  tooth-fangs,  565 
Exstrophy  of  bladder,  754 
"  External  division"  of  stricture,  803,  804 
External  genitals,  female,  malignant  diseases 
of,  1002 
non-malignant  disease  of,  1003 
External  hemorrhoids,  626 

iliac  artery,  ligation  of,  441 

^         statistics  of,  442 
meatus  of  ear,  affections  of,  174 
urethrotomy,  803 
results  of,  805 
Extirpation  of  testicle,  937 
Extraction  of  urethral  calculi,  868 
Extra-uterine  pregnancy,  1004 
elytrotomy  for,  1007 
laparotomy  for,  1006 
various  conditions,  1005,  1006 
Extravasation  of  urine,  from  rupture  of  ure- 
thra, 816 
Extroversion  of  urinary  bladder,  754 

operations  for,  755 
Eye,  examination  of,  41 
Eye-ball,  dislocation  of,  162 
protrusion  of,  162 
removal  of,  169 

scrofulous  and  malignant  deposits  in,  149 
Eye-ground,  color  of,  48 
Eyelid,  upper,  examination  of,  41 

how  to  evert,  50 
Eyelids,  carcinoma  of,  161 
cysts  of,  159,  160 

fibrous,  160 
diseases  of,  155 
ecchymosis  of,  161 
emphysema  of,  161 
epithelial  cancer  of,  161 
inflammation  of,  158 
injuries  of,  161 
molluscnm  of,  159,  160 
nsevi  of,  159,  161 
■warts  of,  159,  161 
wounds  of,  162 

FAILURES  in  development  of  testes,  892,  897 
■*■      False     membranes,    causing     intestinal 
trangulation,  604 


False  palates,  585 

history  of,  586  (note) 
"  False  passages,"  794 
Fascia  propria,  importance  of,  730  (note) 
Fatty  tumor  in  the  mouth,  524 
of  conjunctiva,  64 
of  pharynx,  case  of,  542 
of  spermatic  cord,  950 
of  tongue,  268 
Fauces,  tumors  of,  500 
Fecal  abscess,  595 

accumulations,  610 
fistulse,  598 
Female  bladder,  surgical  treatment  of  stone 

irij  868,  984 
Female,  calculus  in  the,  868,  9S4 
Femoral  aneurism,  438 
Femoral  artery,  ligation  of,  436,  439 

in  Hunter's  canal,  438 
Femoral  hernia,  73 

Fergusson,  Sir   W.,  incision   for  removal   of 
upper  jaw,  538 
on  operations  for  cleft  palate,  508 
Fibrinous  calculus,  832 
Fibro-cystic  tumor  of  testicle,  929 
Fibrous  and  cartilaginous  bodies  within  the 

tunica  vaginalis,  913 
Fibrous  growths  in  urinary  bladder,  763 
Fibrous  polypi  of  nose,  252 

of  uterus,  990 
Fibrous  tumors  of  jaws,  527 

recurrence  of,  529 
of  testicle,  932 
of  uterus,  993 
effects  of,  996 
enucleation  of,  993 
Fifth  nerve,  disease  of,  a  cause  of  keratitis, 

74 
Filiform  bougies,  795 
Fisher,    statistics   of   digital  compression   of 

aneurism,  368 
Fissure  of  the  anus,  652 
Fissures  of  the  lips,  syphilitic,  516 
Fistula  auris,  congenital,  172 
Fistula  in  ano,  643 

cutting  operation  for,  647 
formation  of,  644 
immediate  ligation  of,  648 
objections  to  operating  upon,  648 
operations  for,  646 
treatment  of,  by  scraping,  649 
with  cancer  of  rectum,  660 
with  stricture  of  rectum,  654 
Fistulse,     communicating     with    vagina     or 
uterus,  1033 
fecal,  598 
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Fistula — 

of  lymph-vessels  of  penis  and  perineum, 

466 
diagnosis  and  treatment  of,  469 
urinary,  808 
vesicointestinal,  762 
vesicovaginal,  operation  for,  1034 
Fistulous  wound  after  cataract  extraction,  135 
Flap-extraction  of  cataract,  127 

modified,  140 
Fleischmann's  bursa,  271 
Flexion,  treatment  of  aueurism  by,  371 
Fluid  cataract,  117 

operations  on,  126 
Fcetal  inclusion,  936 
Follicular  abscess,  969 
"Forcing"  of  urethral  strictures,  812 
Forearm  and  hand,  aneurisms  in,  399 
Foreign  bodies  in  ear,  180 

reflex  phenomena  from,  181 
Foreign  bodies. treatment  of  aneurism  by  in- 
troduction of,  377 
Foreign  particles  in  cornea,  79 
Formulae  for  injections  in  third  stage  of  gon- 
orrhoea, 978 
Fourth  nerve,  paralysis  of,  164 
French  scale  for  catheters,  793 
"Frog  face,"  253 

Functional  disorders  of  the  testicle,  938 
Fnngosities,  uterine,  992 
Fusible  calculus,  822,  831 
Fusiform  aneurism,  315 


GAIRDIS'ER,   on  progress  of  internal  aneu- 
rism, 323 
Galactocele,  465 
Galvano-cautery  in  removal  of  the  tongue,  279 

in  urinary  fistula?,  809 
Galvano-puncture,  treatment  of  aneurism  by, 

379 
Gangrene  after  ligation  of  arteries,  treatment 
of,  354 
of  femoral,  437 
from  aneurism,  324 
from  injury  of  vein,  353  (note) 
of  penis,  956 

question  of  amputation  in,  312 
Gastrocele,  671 

Gastrotomy  in  stricture  of  oesophagus,  546 
Gelatinous  polypi  of  nose,  246 
Gendrin,  on  morbid  anatomy  of  inflamed  veins, 

284 
Generative  apparatus,   relation  of  to  moral 

character,  939 
Geni to-urinary  organs,  diseases  of  the,  747 


Genuflexion,  for  popliteal  aneurism,  435 
Gimbernat's  ligament,  crural  hernia  through, 

732 
Giraud-Teulon,  binocular  ophthalmoscope,  45 
Glandular  hypertrophy  of  mucous  membrane 

of  the  nose,  243 
Glasses,  for  myopia  and  hypermetropia,  32 

metric  system  in  numeration  of,  36 
Glaswald,  on  dentigerous  cysts,  573 
Glaucoma,  144 

excavation  of  optic  nerve  in,  106 
treatment  of,  147 
Gleet,  966 

often  due  to  stricture,  980 

sometimes   due  to  chronic  inflammation 

of  prostate,  973 
the  fourth  stage  of  gonorrhoea,  980 
Glossitis,  264 
Gluteal  aneurism,  445 
Golding  Bird,  Dr.,  on  oxalate  of  lime  calculi, 

829 
Gonorrhoea,  959 
bubo  in,  968 
causes  of,  961 
not  a  specific  disease,  963 
relation  to  syphilis,  etc.,  960 
seat  and  progress  of,  964 
stages  of,  965 

second  stage,  976 
third  stage,  977 
fourth  stage,  980 
transmission  of,  961 
treatment  of  by  injections,  977 
Gonorrhoea  sicca,  967 
Gonorrhoea  in  the  female,  980 
complications  of,  982 
treatment  of,  982 
varieties  of,  981 
Gonorrhoea  in  the  male,  965 
complications  of,  968 
pathology  of,  967 
symptoms  of,  965 
treatment  of,  974 
Gonorrhoea!  bubo,  968 
epididymitis,  915 
iritis,  93 
ophthalmia,  55 

symptoms  of,  916 
treatment  of,  917 
Goodhart,  on  aneurism  caused  by  embolism, 
321 
!  Gorget,  842 
Gosselin,   classification  of  cirsoid  aneurisms, 
392 
coagulating   injections  in    cirsoid   aneu- 
rism, 395 
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Gossclin  and  Godard,  on  occlusion  of  tubes  of 

epididymis,  918 
Gould,  indications   for   operation   in  varico- 
cele, 950 
Graefe,  extraction  of  cataract,  126 

iridectomy  for  glaucoma,  147 

modified  flap-extraction  of  cataract,  140 

on  cysticercus  in  vitreous  body,  110 

on  premonitory  symptoms  of  glaucoma, 
145 
Granular  conjunctiva,  58 

lids,  58 

sorethroat,  539 
Green,  test-letters,  37 
Gross,  hypertrophy  of  upper  lip,  519 

statistics  of  supra-pubic  lithotomy,  861 
Growths  in  the  urethral  canal,  807 
Gum-boil,  549 
Gummata,  in  syphilitic  iritis,  89 

of  tongue,  272 
Gummy  tumors  of  pharynx,  540 
Gums,  congenital  hypertrophy  of,  561 

polypus  of,  562 

tumors  of  the,  559 

vascular  tumors  of  the,  562 
Gutta  rosacea  vel  rosea,  216 
Guyon,  ligation  of  external  carotid  artery,  431 


HABITUAL   engorgement   of    the   bladder, 
770 
Hancock,  division  of  ciliary  muscle  for  glau- 
coma, 148 
Hand,  aneurisms  in,  399 
Hare-lip,  503 

affecting  families,  505 
surgical  treatment  of,  506 
Hawkins,  on  accidents  after  lithotrity,  878 
Health,  influence  of  the  state  of,  on  hernia, 

669 
Healthy  eye,    ophthalmoscopic   appearances 

of,  48 
Hearing,  tests  of,  197 
Hebetudo  visus,  10O 
Helmholtz,  ophthalmoscope,  44 
Hematocele,  910 

diagnosis  and  treatment  of,  911 
encysted,  912 
pelvic,  1018 
pudendal,  1003 
Hematuria,  751 

a  symptom  of  stricture,  788 
Hemeralopia,  108 
Hemiopia,  107 

Hemorrhage,  after  any  operation  on  the  rec- 
tum, 642 


Hemorrhage — 

after  circumcision  for  phimosis,  971 

after  external  urethrotomy,  805 

after  extraction  of  teeth,  583 

after  ligation  of  femoral,  437 

after  operations  for  piles,  632,  633 

from  kidney,  751 

in  diseases  of  the  ear,  211 

in  lithotomy,  848,  849 

in  malignant  disease  of  the  prostate,  782 

in  operations  for  cleft  palate,  514 

in  stricture  of  cesophagus,  545 

into  vitreous  chamber  in  extraction   of 

cataract,  130 
secondary,  after  ligation  of  arteries,  355 
urethral,  in  gonorrhoea,  968 
Hemorrhoids,  626 

arrangement  of  in  rows,  630 
causes  of,  627 
internal,  629 
treatment  of,  631 

by  surgical  operation,  632 
Hemorrhoids,  urethral,  984 
"Hemp-seed"  calculi,  829 
Hereditary  conformation,  a  cause  of  hernia, 

668 
Hernia,  666 

accidental  violence  to,  697 

combined  with  hydrocele,  902 

complications  of,  690 

complication  of  undescended  testicle  with, 

896 
condition  of  taxis  in,  693 
congenital,  673 

constitutional     symptoms     induced     by 
morbid  states  of  the  bowel  above, 
688 
diagnosis  of  from  irreducible  tumors,  725 

from  reducible,  724 
diaphragmatic,  709 

difficulty  in  reducing  after  incision,  704 
direct  inguinal,  729 
double,  706 
effects  of  manual  pressure  on,  685 

of  obstruction  in,  688 
epigastric,  709 
femoral,  730 

hypogastric,  anatomy  of,  712 
immediate  causes  of,  670 
importance  of  searching  for,  6S9  (note) 
infantile,  721 
inflammation  of,  682 
inguinal,  711 

hourglass  contraction  of  sac  in,  718 
in  the  male,  712 

coverings  of  sac  of,  713 
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Hernia,  inguinal — 

through,   abnormal    apertures,    etc., 

730 
varieties  of,  712 

statistics  of,  721 
inguino-scrotal,  of  slow  formation,  722 
in  the  loins,  711 

into  funicular  portion  of  vaginal  process, 
716 
diagnosis  of,  720 
frequency  of,  717 
importance  of  recognizing, 

720 
statistics  of,'  717 
into  vaginal  process  of  peritoneum,  713 
relation  of  testicle  to,  715 
varieties   of    states   of   the 
sheath  of,  714 
irreducible,  treatment  of,  692 
ischiatic,  743 

liberation  of  by  cutting,  699 
morbid  conditions  of,  681 

of  coverings  of,  6S6 
nature  of  the  vomit  in,  689 
nomenclature  of,  671 
oblique   inguinal,  anatomical  classifica- 
tion of,  712 
obturator,  738 
of  infancy,  673 
of  the  bladder,  766 

passage  of  from  one  sac  into  another,  699 
perineal,  743 

pudendal,  743 
vaginal,  743 
prognosis  of,  670 
radical  cure  of,  678,  726 
recent  and  old,  685 
reducible,  treatment  of,  676 
regional  varieties  of,  709 
scrotal,  712 
special  kinds  of,  708 
strangulated,  constitutional  symptoms  of, 
688 
indications  for  or  against  opening  the 

sac  in,  702 
prognosis  of,  690 
strangulation  of,  682 
structural  changes  in  strangulation  of,  684 
symptoms  of,  670 

of  reduction  of,  694 
treatment  of  strangulated  intestine  in,  704 
umbilical,  709 

organs  found  in,  710 
radical  cure  of,  710 
treatment  of,  when  reducible,  710 
when  strangulated,  711 


Hernia — 

ventral,  709 
Hernia  corneas,  75 
Hernia  humoralis,  914 
Hernia  testis,  921 

treatment  of,  922 
Hernia-director,  703 
Hernia-knife,  703 
Hernial  aneurism,  317 

Hernial  sac,  characters  of  the  serum  in,  687 
depth  of  mouth  of,  705 
development  of,  674 
femoral,   relations   of,   to  epigastric 

vessels,  730 
hourglass  contraction  of,  in  inguinal 

hernia,  718 
injuries  of,  697 

to  coverings  of,  699 
in  obturator  hernia,  739 
laceration  of,  698 
opening  of,  701 
parts  composing,  674 
periods  of  formation  of,  674 
proper  practice  in  regard  to,  702 
slow  development  of,  673 
"  Hernie  en  bissac,"  716 
Herniotomy,  699 
Herpes  preputialis,  973 
Hesselbach,  on  crural  hernia,  732 
Heterotopic  plastique,  936 
Heurteloup,  mode  of  catching   the  stone  in 

lithotrity,  874 
Heymann,  fatty  deposits  in  retina,  101  (note) 
"  High  operation"  for  stone,  860 
Hilton,  wire  snare  for  polypi  of  nose,  250 
Historical    sketch   of   rapid   lithotrity  with 

evacuation,  885 
Hodge,  stricture  of  intestine  by  accurrmlation 

of  fat,  611 
Hodgkin,  structure  and  character  of  calculi, 

825 
Holmes,  compression  of  aneurism,  363 
on  aneurisms  of  vertebral  artery,  415 
on  axillary  aneurisms,  406 
on  distal  ligature,  409 
on  galvano-puncture  in  aneurism,  380 
on  treatment  of  aneurism  by  manipula- 
tion, 374 
operation  for  exstrophy  of  bladder,  755 
statistics    of    ligation    of    arteries,    353 
(note) 
Holt,  divulsion  of  stricture,  796,  797 
Home  and  Ramsden,   theory  of  accommoda- 
tion, 28 
Hood's  truss,  678 
Hordeolum,  158 
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Horner,  W.  E.,  rectal  pooches,  643 
Hourglass  contraction  of  bladder  a  difficulty 

in  lithotomy,  850 
Hudson,  villous  growths  in  bladder,  764 
Humphry,  hypertrophy  of  tongue,  263 

supra-pubic  lithotomy,  861 
Hunter,  effects  of  mortification  in  hernia,  687 
(note) 
treatment  of  abscess  of  antrum,  569 
Hunterian  operation,  cases  suited  for,  357 

for  aneurism,  342,  343 
Hutchinson,  on  syphilitic  keratitis,  71 
Hutchison,  J.  C,  old  operation  for  aneurism, 

341 
Hydatids,  in  orbit,  162 
Hydatid  testis,  928 
Hydrocele,  898 

changes  of  tunica  vaginalis  in,  900 

characters  of,  898 

chylous,  465 

combined  with  hernia,  902 

condition  of  testicle  in,  899 

diagnosis  of,  901 

encysted,  905 

infantile,  905 

inguinal,  895 

of  a  hernial   sac  containing  omentum, 

910 
relation  of  testicle  to,  899 
spontaneous  cure  of,  905 
treatment  of,  902 
varieties  of,  899 
Hydrocelic  cavity,  connections  of,  with  peri- 
toneum, 900 
Hydrostatic  paradox,  illustrating  aneurism, 

322 
Hymen,  imperforate,  986 

operations  for,  986 
danger  from,  987 
Hyperkeratosis,  66 
Hypermetropia,  29,  30 

glasses  for,  34 
Hypertrophy  of  bladder,  762 
of  pituitary  membrane,  234 
of  prostate  gland,  772 
of  tongue,  262 
of  tooth-fangs,  565 
of  upper  lip,  519 
Hypogastric  lithotomy,  860 
Hypopyon,  73,  92 
Hysterical  deafness,  213 


TCE,  as  an  application  to  aneurisms,  331 
-"■     Idiopathic  ozsena,  241 
Ileo-csecal  invagination,  606 

vot,,  ii.— 67 


Impaction  of  fragments  in  urethra  after  litho- 

trity,  879 
Imperfect  development  of  testicle,  893,  897 
Imperforate  hymen,  986 

operations  for,  986 
danger  from,  987 
Impermeable  strictures,  rarity  of,  803 
Impotence,  943 

from  injuries  of  the  head,  945 
marriage  as  a  cure  for,  944 
Incarceration  of  intestine,  600 
Incisions,  in  extravasation  of  urine,  816 
in  ovariotomy,  lengths  of,  1027 
in  urinary  fistula,  809 
of  hydrocele,  905 

of  membrana  tympani,  186,  201,  204 
of  stricture  of  urethra,  800 
Incomplete  anal  fistula,  644 
Incontinence  of  urine,  768 
in  adult,  769 

in  childhood  and  youth,  769 
Indurated  urinary  fistulse,  809 
Infantile  hernia,  721 

hydrocele,  905 
Infants,  operations  for  cataract  in,  123 

syphilitic  iritis  in,  91 
Inferior  thyroid  artery,  ligation  of,  432 
Infiltration,  submucous,  of  septum  narium, 

245 
Inflamed  internal  piles,  632 
Inflammation  of  hernia,  682 
of  kidneys,  748 
of  prostate  gland,  acute,  770 

chronic,  771 
of  scrotum,  952 
of  seminal  vesicles,  951 
of  testicle,  914 
chronic,  919 
in  infants,  915 
of  urethra,  807 
Inflammatory  retention  of  urine,  812 
Inflation  of  bowel,  for  reduction  of  hernia, 

366 
Inguinal  aneurism,  440 
Inguinal  castration,  conclusions  as  to,  896 
Inguinal  hernia,  711 
direct,  729 

oblique,  in  males,  three  forms  of,  712 
requiring  operation  or  taxis,  statis- 
tics of,,  721 
tables  of  characteristics  of,  723 
Inguinal  hydrocele,  895 
Inguino-scrotal    hernia,    of    slow   formation, 

722 
Injections  in  gonorrhoea,  975 

of  oil,  for  reductions  of  hernia,  696 
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Injections — 

useful  in  third  stage  of  gonorrhoea,  977 
vaginal,  983 
Injuries  and  accidents  occurring  in  taxis,  696 
Injuries  of  conjunctiva,  62 
Innominate  artery,  ligation  of,  408,  413 
Inoculation  in  granular  conjunctiva,  59 
Instrumental  compression  of  arteries,  360 
history  of,  361 
instruments  for,  362 
Insufficiency  of  internal  recti,  43 
Insufflator,  Rauchfuss's,  238 
Intermediate  calculi,  826 
Intermuscular  hernial  sacs,  716 
Internal  iliac  artery,  ligation  of,  446 
Internal  urethrotomy,  800 
Interstitial  hernial  sacs,  716 
Intestinal  obstruction,  causes  of,  at  different 
ages,  613 
relative  frequency  of  different  causes 

of,  614 
symptoms  of,  614 
treatment  of,  616 

by  electricity,  617 
Intestinal  obstructions,  599 
from  tubercle,  610 
Intestine,  diseases  of,  594 
incarceration  of,  600 
strangulated,  puncture  of,  619 
stricture  of,  610 
Intra-abdominal  lymphatic  varices,  462 

diagnosis  of,  464 
Intra-ocular  tension,  43 
Intra-orbital  aneurism,  Rivington  on,  425 

treatment  of,  427 
Intra-parietal  hernia,  716 

hernial  sac,  699 
Intra-urethral  chancre,  960 
Intussusception  of  bowel,  605 

symptoms  of,  614 
Invagination  of  bowel,  605 

statistics  of,  618 
Inversion  of  bladder,  766 

of  testicle,  898,  899 
Iodine,  injection  of,  into  ovarian  cysts,  1023 
Iriddesis,  99 
Iridectomy,  97 

for  glaucoma,  147 
Irideremia,  83 
Iridodesis,  99  (note) 
Iridotomy,  97 
Iris,  cysts  of,  95 
diseases  of,  83 
examination  of,  42 
inflammation  of,  85 
injuries  of,  by  foreign  bodies,  79,  86 


Iris — 

operations  on,  for  artificial  pupil,  95 

protrusions  of,  78 
Iritis,  85 

arthritic,  93 

gonorrhceal,  93 

recurrent,  94 

rheumatic,  87 

scrofulous,  92 

sequelee  of,  94 

syphilitic,  89 

traumatic,  86 

varieties  of,-  S6 
Irreducible  hernia,  treatment  of,  692 
Irreducible   tumors   compared   with   hernia, 

725 
Irreducibility  of  hernia,  causes  of,  681 
Irregular  strictures  of  the  urethra,  785 
Irritable  bladder,  768 

stricture,  789 

testicle,  946 
Ischiatic  hernia,  743 


JAEGER,  test  types,  36 
**  Jago,  on  muscee  volitantes,  111 
Jarvis,  wire  snare  for  nasal  polypi,  250 
Jaw,  necrosis  of,  575 

from  exanthemr-tous  disease,  582 
Jaws,  atrophy  of,  531 
tumors  of,  525 

operations  for,  535 
Jeffries,  on  color-blindness,  108 


TTELOTOM.Y,  699 

-^"-    Kennedy,  on  depression  of  cataract,  123 

(note) 
Keratitis,  67 

phlyctenular,  69 
syphilitic,  71 
with  suppuration,  72 
Keratoconus,  66 
Keratonyxis,  124  (note) 
Keratosis  obturans,  17S 
Key,  Aston,  on  injured  bowel  in  hernia,  704 
Keyes,  case  of  varicose  aneurism,  391 
Kidneys,  affections  of,  classification  of,  748 

malformations  of,  748 
Kingdon  on  radical  cure  of  hernia,  679 
on  trusses,  677 

for  femoral  hernia,  734 

statistics  of  femoral  hernia,  735 

of  hernia,  666,  667,  668 

of  inguinal  hernia,  718 

in  the  female,  729 
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Knapp,  intraocular  tumors,  149 
Kooher,  on  removal  of  the  tongue,  278 

villous  growth  of   bladder   removed  by 
scraping,  764 
Konig,    statistics    of  recto-vesical    lithotomy, 
860 


LABIA,  cystic  tumors  of,  1003 
epithelioma  of,  1002 
Labial  glandular  tumors,  521 
Labyrinth  and  auditory  nerve,  affections  of, 

212 
Laceration  of  cervix  uteri,  1014 
operations  for,  1016 
of  hernial  sac,  698 
of  perineum,  1007 

complete,  operation  for,  1012 
partial,  operation  for,  1009 
Lace-suture,  for  penile  fistula,  811 
Lachrymal  apparatus,  diseases  of,  150 
gland  and  ducts,  diseases  of,  154 
sac,  suppuration  in,  152 
Lacunar  abscess,  966 
Lagophthalmus,  163 

Laminated  epithelial  bodies  in  the  ear,  178 
Lancereaux,  on  coagula  in  veins,  287 
Laparotomy,  619,  620 

for  extra-uterine  pregnancy,  1006 
for  rupture  of  the  bladder,  817 
mode  of  performing,  621 
Last  fragments  of  stone,  detection  of,  891 
Laugier,  on  crural  hernia,  732 
Lee,  operation  for  varicocele,  949 
Lefort,  on   operations  for  cirsoid    aneurism, 

396 
Left  testicle,  especially  liable  to  inflammation, 

915 
Le  G-endre,  on  rare  varieties  of  crural  hernia, 

731 
Leichtenstern,  on  diverticular  strangulation, 
603 
on  examination  of  abdomen   in  cases  of 
intestinal  obstruction,  615 
Lens  and  capsule,  diseases  of,  111 
Lens,  crystalline,  abnormal  position  of,  111 
dislocation  of  into  anterior  chamber, 

118 
displacement  of,  87,  118 
examination  of,  42 
Leucoma,  76 

Liebreich,  ophthalmoscope,  44 
Ligation  of  anterior  tibial  artery,  432 
of  arteries,  anaesthetics  in,  398 
causes  of  death  after,  352 
failure  to  check  pulsation  by,  355 


Ligation  of  arteries — 

favorable  progress  after,  356 
immediate  effect  of,  352 
in  traumatic  aneurism,  384 
statistics  of,  352  (note) 
temporary,  358 
of  axillary  artery,  403 
of  cirsoid  aneurisms,  394 
of  common  carotid  artery,  428 
statistics  of,  429 
of  common  iliac  artery,  443 
of  external  carotid,  430,  431 
of  external  iliac  artery,  441 
of  femoral  artery,  436,  439 
of  internal  carotid,  430 
of  internal  hemorrhoids,  632 
of  internal  iliac  artery,  446 
of  lingual  artery,  431 
of  popliteal  artery,  434 
of  posterior  tibial  artery,  433 
of  prolapsed   mucous  membrane  of  the 

rectum,  642 
of  subclavian  artery,  404 
statistics  of,  406 
of  thyroid  arteries,  432 
Ligature,  in  navi  of  the  lips,  518 

of  arteries,  contra-indications  to,  357 

general  observations  on,  397 
of  fistula  in  ano,  646 
Linear  extraction  of  cataract,  126 

rectotomy,  658 
Linear  stricture  of  the  urethra,  785 
Lingual  artery,  ligation  of,  431 
Lingua  vituli,  262 
Lip,  cancer  of,  519 

diagnosis  from  chancre,  520 
Lipoma  nasi,  217 
Lippitudo,  159 
Lips,  cysts  of,  521 
diseases  of,  516 
vascular  growths  of,  517 
Lisfranc  on  uterine  fibroids,  997 
Lister,     carbolized     catgut     ligatures,      347 

(note) 
Liston,  case  of  aneurism  mistaken  for  abscess, 
320 
on  lithotomy,  850 
Lithoclasts,  843 
Lithogenesis,  Carter  on,  824 
Litholapaxy,  885 
Lithontriptics,  839 
Lithotomy,  818,  840 

after-treatment  of,  848 
bilateral,  858 
causes  of  death  after,  851 
compared  with  lithotrity,  880 
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Lithotomy — 

comparison  of  various  modes  of,  862 

complications  of,  851 

difficulties  in,  847,  848,  849 

in  the  female,  869 

lateral,  845,  846 

various  sections  of  the  prostate  in, 
858 

median,  858 

medio-bilateral,  858 

mortality-rates  of,  852 

recto-vesical,  859 
statistics  of,  860 

supra-pubic,  860 

with  rectangular  staff,  858 

with  straight  staff,  847 
Lithotrite,  Bigelow's,  887 
Lithotrity,  872 

anaesthetics  in,  879 

compared  with  lithotomy,  880 

difficulties  of,  878 

history  of,  872 

rapid,  with  evacuation,  885 

statistics  of,  884 
Loring,  ophthalmoscope,  46 
Lossen,  on  strangulation  of  hernia,  683 
Lumbago,  diagnosis  of,  from  nephritis,  749 
Lumbar  hernia,  711 

Lupous  ulceration  of  nose  with  ozsena,  240 
Lupus,  218 
Lupus  erythematosus,  223 

exedens,  218 

treatment  of,  220 

non-exedens,  223 
Lymphangiectasia,  473 

diagnosis  of,  477 

treatment  of,  481 
Lymphangioma,  482 

diagnosis  of,  485 

treatment  of,  486 
Lymphangitis,  487 

septic,  488 
Lymphatic  glands,  449 

enlarged,  diagnosis  of,   from  crural 

hernia,  734 
inflammation  of,  in  gonorrhoea,  968 
•  relation  to  lymphatic  vessels,  450 
Lymphatic  oedema,  486 
Lymphatic  system,  anatomy  and  histology  of, 

447 
Lymphatics,  origin  of,  448 
Lymph-chambers,  448 
Lymph-follicles,  449 
Lymphorrhagia,  473 

diagnosis  of,  477 

treatment  of,  481 


Lymph-scrotum,  469 

treatment  of,  472 
Lymph-vessels,  wounds  of,  473 


ITcGANN,  amputation  of  penis,  958 

-"-*-     Macgregor,  case  of  numerous  calculi,  824 

Mackenzie,  on  cysticercus  in  eye,  80  (note) 

on  muscae  volitantes,  111 
Microglossia,  262,  484 
treatment  of,  486 
Macrostoma,  517 
Macula  lutea,  48 

Magnesia,  ammonio-phosphate  of,  821 
Maisonneuve,  treatment  of  cirsoid  aneurism 

of  scalp,  393 
Male  organs  of  generation,  diseases  of,  892 
Malformations  of  auricle,  171 
of  kidneys,  748 
of  prostate  gland,  770 
of  ureters,  753 
of  urethra,  783 
of  urinary  bladder,  753 
of  vagina,  985 
Malgaigne,  statistics  of  hernia,  667  (note) 
Malignant  deposits  within  eyeball,  149 
Malignant    disease   of    external    genitals   of 
female,  1002 
of  the  urinary  bladder,  765 
growths  in  nose,  260 
tumor  of  the  spermatic  cord,  950 
Malleus,  fracture  of,  208 
Malposition  of  wisdom-teeth,  555 

treatment  of,  558 
Management  of  pedicle  in  ovariotomy,  1029 
Manipulation,  treatment  of  aneurism  by,  372 

dangers  of,  373 
Manual   pressure   on  hernia,  morbid   states 

induced  by,  685 
Marian  operation  of  lithotomy,  858 
Martin,  constricted  meatus,  in  Jews,  970 
Martineau,  on  large  stones,  850 

on  use  of  blunt  gorget  in  lithotomy,  849 
Masseter  muscle,  spasm  of,  557 
Massive  calculi,  826 
Mastoid  cells,  affections  of,  208 

incision  of,  209 
Maturity  of  cataract,  119 
Maury,  premonitory  symptom  of  gonorrhoea, 

965 
Maxillary  necrosis,  575 
Meatus  externus,  affections  of,  174 

chronic  inflammation  of,  182 
exostoses  of,  183 
inflammation  of,  181 
polypi  of,  183,  190 
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Meatus  externus — 

sebaceous  tumors  of,  183 
syphilitic  disease  of,  182 
Mechanical  apparatus  for  dilatation  of  stric- 
ture, 796 
Median  lithotomy,  858 

tables  of,  863,  864 
Mediate  contagion,  963 
Medio-bilateral  lithotomy,  858 
Melanosis  of  eyeball,  150 
Membrana  pupillaris,  persistence  of,  84 
Membrana  tympani,  affections  of,  183 
calcareous  deposits  in,  186 
granulations  of,  192 
incisions  of,  186,  201,  204 
inflammation  of,  184 

chronic,  185 
perforation  of,  187 
relaxation  of,  185 
ulceration  of,  186 
Menstrual  fluid,  retention  of,  986 
Mercier's  catheter,  778 
Mesenteric  pouches,   strangulation  of  bowel 

in,  605 
Mesentery,  abnormal  elongation   of,  in  rela- 
tion to  hernia,  669 
condition  of,  in  twists  of  intestine,  602 
Metric  system  in  the  enumeration  of  glasses, 

36 
Microscopic  calculi,  823 
Middle  ear,  affections  of,  183 
Mirror,  Von  Troeltsch's,  175 
Misplaced  pupil,  84 
Mixed  phosphatic  calculi,  831 
Molluscum,  of  eyelids,  159,  160 
Monod  and  Terrillon,  on  inguinal  castration, 

896 
Monster-clysters,  616 
Moore,  on  removal  of  tumors  of  the  tongue, 

277 
Morgagnian  cataract,  117 
Mortality,  after  old  operation  for  aneurism, 
343 
in  crural  hernia,  736 
rates  in  lateral  lithotomy,  852 
Morton,  case  of  axillary  aneurism,  402  (note) 
Mouth,  aphthous  ulcers  of,  517 
cysts  of,  522 
diseases  of,  491 
fissures  of  angle  of,  517 
Mucous  polypi  of  nose,  246 
tumors  of  the  jaws,  531 
Multilocular  cysts  of  ovary,  1028 

hydrocele,  899 
Munk,  rupture  of  Fallopian  tube,  988 
Muscae  volitantes,  110 


Mussey,  excision  of  cirsoid  aneurism,  394 

Mydriasis,  42,  164 

Myeloid  tumors  of  the  jaws,  529 

Myopia,  30,  32 

Myosis,  165 

Myxoma  of  the  jaws,  531 


N.EVI,  of  eyelids,  159,  161 
of  the  lips,  517 
Nsevus  of  tongue,  268,  269 
Nares,  plugging  of  for  epistaxis,  233 
Nasal  calculi,  230 
Nasopharyngeal  polypi,  254 
Nebula,  76 
Neck,  aneurism  at  the  root  of,  407 

operations  for,  408 
Necrosis,  syphilitic,  in  nose,  238 
Nelaton,  electro-chemical  treatment  of  naso- 
pharyngeal polypi,  258 
Nephralgia,  calculous,  749 
treatment  of,  750 
Nephritis,  748 
chronic,  751 
diagnosis  of,  749 
treatment  of,  750 
Nexjhrotomy,  751 

Nerve,  optic,  under  ophthalmoscope,  48 
Nervous  deafness,  212 
Neuralgia  of  bladder,  768 
of  rectum,  665 

treatment  of,  666 
of  testicle,  947 
Nitrate  of  silver,  stains  of  conjunctiva  from, 

65 
Nitric  acid,  in  prolapse  of  rectum,  642 

use  of  in  hemorrhoids,  634,  636 
Nocturnal  emissions,  940 

prevention  of,  941 
Noli  me  tangere,  218 
Norris,  on  Brasdor's  operation,  417 

statistics  of  ligation  of  femoral,  437 
Norris  and  Cutter,  statistics  of  ligation  of  ex- 
ternal iliac,  442 
Norwich  Hospital,  statistics  of  median  lithot- 
omy, 863,  864 
tables  of  stone  cases  in,  854 

in  which  lateral  lithotomy 

was  performed,  855 
in  which  it  was  repeated, 
856,  857 
Nose,  affections  of  the  septum  of,  244 
bleeding  from,  231 
cartilaginous  growths  in,  259 
catarrhal  inflammations  of,  234 
clefts  of,  226 
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Nose — 

deformities  and  deficiencies  of,  225 

deviations  of,  226 

diseases  of,  216 

epithelioma  of,  224 

glandular  hypertrophy  of  mucous  mem- 
brane of,  243 

inspection  of  cavities  of,  226 

integumentary  hypertrophy  of,  217 

malignant  growths  in,  260 

osseous  growths  in,  259 

polypi  of,  245,  246  « 

syphilitic  affections  of  mucous  membrane 
of,  235 
ulceration,  caries,  and  necrosis  in, 
238 
Nostrils,  occlusion  of,  225 
Nunneley,  on  extirpation  of  the  tongue,  276 

on  orbital  aneurism,  423 
Nussbaum,  on  peritoneal  surgery,  621 
Nyctalopia,  109 
Nystagmus,  116 


OBLIQUE   inguinal   hernia  in  the    female 
sex,  728 
radical  cure  of,  726,  727 
inguinal  hernia,  reduction  of,  by  opera- 
tion, 728 
by  taxis,  727 
Obstruction  in  hernia,  681 
intestinal,  599 

lachrymal,  treatment  of,  152 
of  Eustachian  tube,  193 

from  relaxation  of  faucial  mem- 
brane, 195 
from  thickening  of  same,  194 
Obturator  artery,  course  and  anomalies  of,  731 

wounds  of,  737 
Obturator  hernia,  738 

complications  of,  739 
diagnosis  of,  741 
treatment  of,  742 
two  classes  of,  738 
Obturators  for  cleft  palate,  585 
Occlusion  of  vagina,  985 

operations  for,  988 
Occupation  as  a  cause  of  aneurism,  319 

influence  of,  on  formation  of  hernia,  668 
Odontomes,  564 
ffidema,  lymphatic,  486 
of  scrotum,  952 
of  subconjunctival  tissue,  63 
of  tongue,  265 
CEsophagotomy,  546 
Oesophagus,  diseases  of,  544 


Ohlemann,  statistics   of  resection  of  tumors 

of  jaw.  534 
Old  operation  for  aneurism,  340 

theory  of,  342 
Olivary  bougies,  789,  791 
Omentum,    treatment    of,    in   operations   for 

hernia,  705 
Opacities  of  the  cornea,  76 
Opaque  capsule,  operations  on,  126 
Operation  for  anal  ulcer,  651 
for  artificial  pupil,  95 
for  cleft  palate,  prognosis  of,  515 
for  coccyodynia,  1036 
for  crural  hernia,  737 
for  fistula  in  ano,  646 
for  hare-lip,  506 

causes  of  death  after,  507 
for  hernia,  699 

after-treatment  of,  706 
instruments  for,  703 
mode  of  performing,  700 
for  inguinal  hernia,  728 
for  intestinal  obstruction,  when  justifia- 
ble, 617 
for  obturator  hernia,  742 
for  rupture  of  perineum,  1007 
for  tumors  of  the  jaws,  535 
for  umbilical  hernia,  711 
for  varicocele,  949 

indications  for,  950 
for  vesical  calculus  in  the  female,  868 
for  vesico-vaginal  fistula,  1034 
of  lithotomy,  845 
of  lithotrity,  873 

principal  requirement  in,  874 
Ophthalmia,  49 
catarrhal,  51 
chronic,  62 
exanthematous,  74 
from  foreign  bodies,  50 
gonorrhoea!,  55 
purulent,  53 
pustular,  52 
scrofulous,  52,  62 
simple,  treatment  of,  50 
strumous,  62 
varieties  of,  51 
Ophthalmia  .neonatorum,  60 
Ophthalmia  tarsi,  158 
Ophthalmo-ptosis,  162 
Ophthalmoscope,  42,  44 
Ophthalmoscopic  examination,  44,  46 

direct  and  indirect  methods  of,  46 
Optic  nerve,  gray  atrophy  of,  106 

morbid  appearances  of,  104 
white  atrophy  of,  105 
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Optic  neuritis,  104 

descending,  105 
from  tobacco,  104 
syphilitic,  105 
Orbicularis  palpebrarum,  spasm  of,  155 
Orbit,  abscess  in,  162 
chronic,  163 
cancerous  growths  in,  162 
diseases  of  structures  within,  162 
exostoses  in,  162 
hydatids  in,  162 
Orbital  aneurism,  422,  423 

note  on,  163 
Orchitis,  914 

chronic,  919 
Ord,  colloids  in  crystallization,  824 
Organic  diseases  of  ovary,  1020 
Organic  stricture  of  the  urethra,  causes  of, 
787 
classes  of,  789 
Oscheocele,  712 
Osseous  growths  in  nose,  259 
tumors  of  nasal  fossae,  260 
of  the  jaws,  530 
Ossification  in  arteries,  305 
Othematoma,  173 
Otis's  dilator  for  stricture,  803 
Otoscope,  194 

Ovarian  disease,  frequency  of  various  forms 
of,  1021 
tumors,  rate  of  growth  of,  1022 
spontaneous  cure  of,  1022 
Ovariotomy,  1024 

after-treatment  of,  1026 

average  success  of,  1031 

Ovary,  multilocular  cysts  of,  1028 

organic  diseases  of,  1020 
Overflow  of  urine,  770,  775 
Over-retention  of  urine,  778 
Oxalate-of-lime  calculus,  829 

deposits,  820 
Ozena,  236,  240,  241 

idiopathic  or  constitutional,  241 
with  ulceration,  etc.,  241 


PACHYDERMIA  lymphangiectatica,  469 
■*•  treatment  of,  472 

Pagan,  treatment  of  hernia  testis,  922 
Pain,  a  diagnostic  sign  of  obturator  hernia, 

742 
Palate,  congenital  fissure  and  defects  of,  from 

disease  or  accident,  501 
Paletta,  on  vaginal  process  in  infants,  673 
Palliative  treatment  of  reducible  hernia,  676 
of  stone,  838 


Papilla,  optic,  49  (note) 
Papillary  growths  of  Die  nose,  245 
'apillitis,  106 

'apillomata  of  pharynx,  542 
Paracentesis  abdominis,  624 
'aralysis  of  bladder,  767,  778 
Paraphimosis,  971 

treatment  of,  972 
Pare,  on  depression  of  cataract,  120, 123  (note) 
Pathology  of  aneurism,  313 
Patients,  hospital  and  private,  difference  be- 
tween as  to  choice  of  operation  for  stone,  883 
Peduncle,  management  of,  in  ovariotomy,  1029 
Pelauze,  on  local  lithontriptics,  839 
Pelvic  abscess,  1019 

cellulitis  after  lateral  lithotomy,  851 
hematocele,  1018 

treatment  of,  1019 
Penis,  affections  of,  956 
amputation  of,  957 
cancer  of,  957 
Penis  and  perineum,  fistulse  and  varices  of 
lyuiph-vessels  of,  466 
diagnosis  and  treatment  of, 
469 
Perforation  of  antrum  for  abscess,  570 

of  herniated  bowel,  treatment  of,  704 
of  the  prostate,  815 
Perineal  fistulas,  810 
hernia,  743 
lithotomy,  840 
section,  803,  805,  812 
Perinephritis,   diagnosis    of,   from   nephritis, 

749 
Perineum,  rupture  of,  1007 

testicle  in,  896 
Periodontitis,  548 
Peritoneal  surgery,  dangers  of,  621 
Peritonitis  affecting  prognosis  of  strangulated 
hernia,  708 
after  lithotomy,  851 
circumscribed,  597 
in  hernia,  690 

traumatic,  a  cause  of  death  after  ovari- 
otomy, 1026 
Perityphlitis,  597 

Persistence  of  canal  between  tunica  vaginalis 
and  peritoneum,  897 
of  papillary  membrane,  84 
Pharyngitis,  539 
Pharynx,  abscess  of,  540 
cancer  of,  543 
dilatation  of,  542 
diseases  of,  539 
tumors  of,  542 
ulceration  of,  541 
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Phillips,  on  internal  strangulation,  618 
.Phimosis,  969 

acquired,  970 

treatment  of,  970 
Phlebectasis,  295 
Phlebitis,  283  (note) 

of  prostatic  veins,  852 

suppurative,  292 
Phlebolithes,  294 
Phlyctenular  conjunctivitis,  52 
Phosphate  of  lime  calculus,  830 

in  urine,  821 
Phosphatic  deposits  in  urine,  821 
Phosphorus-disease,  576 

necrosis,  575,  576 

treatment  of,  580 
Phtheiriasis,  of  eyebrow,  159 
Physical  signs  of  stone,  836 
Piles,  626 

Pilz,  on  Brasdor's  operation,  417 
Pinguecula,  63 

Pitha,  relations  of  bladder  to  pubes,  860 
Pituitary  membrane,  hypertrophy  of,  234 
Plate  of  urinary  calculi,  description  of,  871 
Plugging  of  nares,  233 
Pneumatic  speculum,  205 
Pollock,  crushing  instrument  for  piles,  638 
Polypi,  naso-pharyngeal,  254 

of  ear,  183,  190 

of  nose,  245,  246 

of  pharynx,  removal  of,  543 
Polypus  of  the  gums,  562 

of  the  rectum,  662 
treatment  of,  663 

uterine,  989 

varieties  of,  989 
Popliteal  aneurism,  434 

artery,  ligation  of,  434 
Population,  frequency  of  hernia  in  relation 

to,  667 
Porter,  arterial  compressor,  358 
Porterfield,  movement  of  lens  in  accommoda- 
tion, 28  (note) 

myopia,  30  (note) 
Posterior  synechia,  90,  94 

tibial  artery,  ligation  of,  433 
Postural  treatment  of  hernia,  696 
Pott,  on  depression  of  cataract,  123  (note) 

on  hernia  into  funicular  portion  of  vagi- 
nal process,  718 , 
Poupart's  ligament,  relations  of,  to  various 

hernise,  712 
Pregnancy,  extra-uterine,   1004 

influence  of,   on  development   of    crural 
hernia,  735 
Premonitory  symptom  of  gonorrhoea,  965 


Preparation  of  patient  for  lithotomy,  844 

for  rapid  lithotrity  with  evacuation, 
886 
Presbyopia,  30,  31 
Pressure,  in  urinary  fistula,  809 
Prevention  of  nocturnal  emissions,  941 
Priapism,  956 

Prism-test  for  strabismus,  168 
Pritchard's  anklets  and  wristlets,  841 
Prognosis  of  stone  in  the  bladder,  838 

of  strangulated  hernia,  690 
Progress  of  aneurism,  322 
Prolapse  of  iris,  after  cataract  extraction,  134 
of  the  rectum,  638 
causes  of,  640 
in  the  very  old,  642 
operations  for,  641 
reduction  of,  641 
treatment  of,  640 
Prolapsus  of  urethral  mucous  membrane  in 

female,  984 
Prolongations  of  vaginal  process  of   perito- 
neum, 716 
Proptosis  oculi,  162 
Prostate  gland,  abscess  of,  772 
atrophy  of,  781 
calculi  in,  866 
cysts  of,  783 
diseases -of,  770 
growths  of,  met  with  in  lithotomy, 

850 
injury  of,  in  lithotomy,  851 
malignant  disease  of,  781 
organic  enlargement  of,  772 

diagnosis  of,  773,  777 
symptoms  of,  774 
treatment  of,  778 
perforation  of,  for  retention,  815 
section  of,  in  lithotomy,  849 
"third  lobe"  of,  773 
tubercle  of,  782 

various  incisions  of,    in  lithotomy, 
858,  859 
Prostatic  abscess,  772 
calculi,  866 
catheter,  776 
enlargement,  a  cause  of  rectal  stricture, 

656 
stricture,  787 
veins,  phlebitis  of,  852 
Prostatitis,  acute,  770 

chronic,  771 
Protrusions  of  iris,  78 
Prout,  on  oxalate-of-lime  calculus,  823 
Pruritus  ani,  664 

treatment  of,  665 
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Psoas  abscess,  diagnosis  of,  from  crural  her- 
nia, 734 
Psorophthalmia,  158 
Pterygium,  64 
Ptosis,  155,  163 
Pudendal  hematocele,  1003 
operations  for,  1004 
hernia,   743 
Pulpitis,  548 

Pulsating  tumor  of  orbit,  425 
Pulsation,  return  of,  after  ligation,  350,  355 
(note) 
sometimes  absent  in  aneurisms,  337 
Puncture  of  bladder,  per  rectum,  813 
supra-pubic,  813 
through  symphysis  pubis,  814 
of  herniated  bowel,  to  relieve  flatus,  in 

operation,  705 
of  tonsils,  493 
Pupil,  misplaced,  84 

Purgatives,  injurious  in  abdominal  abscess, 
597 
objectionable  after  herniotomy,  707 
Purkinje,  catoptric  test  for  cataract,  28  (note) 
Purulent  conjunctivitis,  53 
ophthalmia,  53 
of  infants,  60 
Pustular  ophthalmia,  52 
Putrid  sorethroat,  494- 
Pyelitis,  748 

after  lithotomy,  852 
chronic,  a  cause  of  stone,  823 
treatment  of,  750 
Pyorrhoea  alveolaris,  555 

QUADRILATERAL   section   of   prostate    in 
lithotomy,  859 
Questions  as  to  ovariotomy,  1027 
Quinsy,  491 

EACE,   influence  of  on  formation  of  stone, 
833 
Radical  cure  of  hydrocele,  903 
of  hernia,  678,  726 

questions  regarding,  680 
Ranula,  269,  522 
Rapid  lithotrity  in  female,  985 

preparation  of  patient  for,  886 

suitable  in  what  cases,  886 
Rapid  lithotrity  with  evacuation,  885 

after-treatment  of,  892 

historical  sketch  of,  885 

instruments  for,  887 

operation,  888 
Rational  symptoms  of  stone,  835 


Recamier,  scoop-curette,  992 
Receptaculum  chyli,  rupture  of,  457 
Recklinghausen,  anatomy  of  lymphatic  sys- 
tem, 447 
Reclination  of  cataract,  120 
Rectal  bougies,  655 

cancer,  659 

exploration,  an  aid  to  sounding,  837 

neuralgia,  665 

polypus,  662 

specula,  626 

stricture,  653 
Rectangular  staff,  lithotomy  with,  858 
Recto-vaginal  fistula,  1034 
Recto-vesical  lithotomy,  859 
Rectum  and  anus,  ulcer  of,  649 
Rectum,  diseases  of  the,  625 

examination  of,  625 

prolapse  of,  638 

villous  tumor  of,  664 

wounds  of  in  lithotomy,  849 
Recurrence  of  aneurism,  356 

of  stone,  operations  in,  848,  853,  856 
Recurrent  iritis,  94 
Recurring  stricture,  789 

Reducible  tumors  compared  with  hernia,  724 
Reduction  "  en  bloc,"  697 
Reeves,  immediate  ligation  of  fistula  in  ano, 

648 
Refraction,  Thomson's  test  for,  35 
Relaxed  uvula,  500 
Renal  calculi,  823,  830 

of  phosphate  of  lime,  830 

hemorrhage,  751 

treatment  of,  752 

neuralgia,    diagnosis  of  from  nephritis, 
749 
Reparative  process  in  tuberculous  or  scrofu- 
lous disease  of  testicle,  926 
Repeated  lithotomy  in  same  patient,  848,  853, 

856 
Residual  urine,  881 
Results  of  external  urethrotomy,  805 

of  internal  urethrotomy,  802 
Retention  of  menstrual  fluid,  986 

of  testicle,  894 

of  urine,  811 

a  symptom  of  urethral  stricture,  788 
from  hypertrophy  of  prostate,  S14 
in  gonorrhoea,  968 
Retina,  fatty  deposits  in,  101  (note) 

ophthalmoscopic  apj>earance  of,  48 

optic  nerve,  and  choroid,  morbid  appear- 
ances of,  101 

separation  from  choroid,  104 

syphilitic  inflammation  of,  91 
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Retinitis,  100 

Retinitis  albuminurica,  102 

pigmentosa,  102 
Rheumatic  iritis,  87 
Rheumatism  of  dorsal  muscles,  diagnosis  of 

from  nephritis,  749 
Rhinoliths,  230 
Rhinoscopy,  anterior,  226 

posterior,  228 
Ricord,  on  causes  of  gonorrhoea,  962 
Risks  in  lithotomy  in  children,  849 
Rivington,  intraorbital  aneurism,  425 
Rodent  cancer,  223 

ulcer  of  female  genitals,  1003 
Rodgers,  J.  Kearney,  ligation  of  left  subcla- 
vian in  its  first  part,  410 

observations  on,  412 
Rokitansky,  forms  of  cancer  of  colon,  613 

on  internal  strangulation,  618 

on  intussusception,  606 
Ruete,  ophthalmoscope,  44 
Rupture  of  arteries,  385 

of  bladder,  817 

of  bowel  by  taxis,  695 

of  perineum,  1007 

of    peritoneum   in   distension  of  bowel, 
603 

of  urethra  and   extravasation  of  urine, 
816 
Ruptured  aneurism,  315 


O  ACCULATION  of  the  bladder,  762 

*^     Salivary  calculus,  524 

Sands,  H.  B.,  cases  of  gluteal  aneurism,  446 

compression  of  common  iliac  artery  by 
hand  in  rectum,  440 

diagnosis  of  iliac  aneurism,  340 

hypertrophy  of  tongue,  264 

on  perityphlitis,  597 
Sarcoma  of  uterus,  990 
Scarlatina  a  cause  of  necrosis  of  jaw,  583 
Scheide,  on  forcible  taxis,  685 
Schreger,  on  vaginal  process  in  infants,  673 
Scleritis,  81 
Scleronyxis,  124  (note) 
Sclerotic,  diseases  of,  81 

extraction  of  cataract  through,  141 

inflammation  of,  81 

injuries  of,  82 

rupture  of,  with  displacement  of  the  lens, 
83 

zone,  49,  68 
Sclerotitis,  81 
Scoop  for  lithotomy,  843 
Scoop  lithe-trite,  878 


Scotoma,  43,  105 
Scraping  for  anal  fistula,  649 
Screw  lithe-trite,  873 

Scrofulous    and    malignant   deposits   within 
eyeball,  149 
disease  of  testicle,  923,  924 
diagnosis  of,  926 
treatment  of,  927 
iritis,  92 
Scrotal  hernia,  712 
Scrotum,  affections  of,  952 
cancer  of,  955 
elephantiasis  of,  953 
tumors  of,  954 

urinary  calculi  in,  955  (note) 
"Searcher,"  Thompson's,  836 
Sebaceous  cysts  of  the  mouth,  523 

vulvitis,  981 
Seborrhoea  in  ear,  179 

Secondary  hemorrhage  after  ligation  of  arte- 
ries, 355 
Self-abuse,  939 

Seminal  vesicles,  affections  of,  951 
Sensitive  stricture,  789 
Septic  lymphangitis,  488 
Septum  of  nose,  affections  of,  244 

submucous  infiltration  of,  245 
Sequela?  of  iritis,  94 
Serous  effusion  between  retina  and  choroid, 

103 
Sex,  relation  of,  to  frequency  of  stone,  833 
Sexes,   comparative  frequency  of  hernia  in, 

666 
Shock  a  cause  of  death  after  lithotomy,  851 
Simon,  on  phosphorus-necrosis,  580 
Simple  stricture,  789 

urinary  fistula,  808 
Sixth  nerve,  paralysis  of,  164 
Sizes  of  urethral  instruments,  792 
Skene,  modification  of  scoop  curette,  992 
Skin,  cancerous  affections  of,  223 
Sloughing  sorethroat,  494 
Smith,  T.,  on  operation  for  cleft  palate,  510 
Smyth,  ligation  of  vertebral  artery,  415 
Snare  for  aural  polypi,  190 

Blake's,  191 
Snellen's  test-types,  41 
Solid  growths  in  the  mouth,  524 

in  the  ovary,  1020 
Soluble  bougies,  978 
Sonde-a-darde,  860 
Sounding  for  stone,  836 

difficulties  and  sources  of  fallacy  in, 
837 
Spanish   method  of  radical  cure  of  hernia, 
679 
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Sparkling  synchysis,  109 
Spasmodic  retention  of  urine,  812 
Spasm  of  bladder,  768 

of  orbicularis  palpebrarum,  155 
of  the  urethra,  SOU 
Specula,  nasal,  227 
Speir,  artery-constrictor,  359 
Spermatic  cord,  hydrocele  of,  909 

tumors  of,  950 
Spermatozoa  in  cysts  of  testicle,  906 
Sphincter  ani,  loss  of  power  in,  after  divi- 
sion, G49 
over-distension  of,  632,  652 
spasm  of,  in  anal  ulcer,  650 
Spontaneous  cure  of  aneurism,  327 
cases  of,  334,  335 
rest  as  an  agent  in,  329 
of  hydrocele,  905 
of  ovarian  tumors,  1022 
Stapes,  anchylosis  of,  206,  207 
Staphyloma,  54,  61,  66 
Staphyloma  scleroticse,  95 
Statistics  of  Brasdor's  operation,  417 
of  crural  hernia,  735 
of  inguinal  and  femoral  hernia,  711  (note) 
of  lithotomy   and   lithotrity,    compared, 

881 
of  median  lithotomy,  863,  864 
of  recto-vesical  lithotomy,  860 
of  stone  in  reference  to  age,  833,  834 
of  supra-pubic  lithotomy,  861 
of  uterine  fibroids,  993 
Sterility  and  virility,  894,  895 

in  the  male,  946 
"Stevens"  solvent  for  stone,  839 
Stimulating    injections   for    radical    cure  of 

hernia,  679 
Stokes's  treatment  of  aneurism,  330 
Stone  in  female  bladder,  surgical  treatment 
of,  984 
in  the  bladder,  prognosis  of,  83.8 

size  of,  causing  difficulty  in  extrac- 
tion, 850 
solution  of,  839 
treatment  of,  838 

by  electrolysis,  840 
Stone,  Warren,  cure  of  subclavian  aneurism 
by  digital  pressure,  415 
silver-wire  ligatures,  347  (note) 
Strabismus,  165 

diagnosis  of,  167 
divergent,  167 
operation  for,  166 
Graefe's,  167 
Strangulated  hernia,  cold  applications  in,  695 
constitutional  symptoms  of,  688 


Strangulated  hernia — 

importance  of  early  operations  in, 

691 
prognosis  of,  690,  707 
intestine,  treatment  of,  704 
Strangulation  of  hernia,  682 

structural  changes  in,  684 
Strangulation,  symptoms  of,  without  hernia 

existing,  690 
Streatfeild,  operation  for  entropion,  156 
Stricture  a  frequent  cause  of  gleet,  980 
of  intestine,  610 

from  accumulation  of  fat,  611 
from  cancerous  deposit,  612 
from  healed  ulcers,  612 
of  oesophagus,  544 
cancerous,  545 
treatment  of,  546 
of  rectum,  653 

complicated  with  fistula,  654 
colotomy  for,  659 
diagnosis  of,  655 
impaction  of  foreign  bodies  in,  658 
seldom  thoroughly  cured,  658 
symptoms  of,  654 
the  result  of  operations,  656 
treatment  of,  656 

by  dilatation,  657 
by  incision,  658 
of  urethra,  784 
causes  of,  787 

complicating  lithotomy,  880 
dilatation  of,  793 
divulsion  of,  796 

Holt's  method,  797 
forms  of,  785 
locality  of,  786 
near  meatus,  803 
symptoms  of,  787 
treatment  of  by  caustics,  799 
Stye,  158 

Subclavian  artery,  ligation  of,  404,  408 
in  its  first  part,  410 
Rodgers'  case  of,  410 
Subconjunctival  tissue,  affections  of,  63 
Subglossitis,  522 

Subjective  symptoms  of  stone,  835 
Subperitoneal  fibroids  of  uterus,  998 
Suersen,  on  obturator  for  cleft-palate,  593 
Superficial  fascia,  crural  hernia  through,  732 
Superior  thyroid  artery,  ligation  of,  432 
Supernumerary  testicles,  893 
Suppression  of  urine,  753 
Suppuration  of  testicle,  920 
Supra-pubic  lithotomy,  860 

puncture  of  the  bladder,  813 
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Surgical  diseases  of  women,  983 

measures    in    extra-uterine    pregnancy, 
1004 
questions    connected  with, 
1005 
treatment  of  cancer  of  uterus,  999 
Suspensory  ligament  of  crystalline  lens,  111 
Syme,  directions  for  urethrotomy,  805 

old  operation  for  carotid  aneurism,  422 
for  rupture  of  axillary  artery, 
402 
on  fistula  in  ano,  643 
Symptomatology  of  affections  of  the  chyle- 
conveying  channels,  461 
Symptoms  of  aneurism,  336 

of  stone  in  the  bladder,  834 
Synchysis,  109 

scintillans,  109 
Synechia  posterior,  90,  94 
Syphilis  a  cause  of  rectal  stricture,  656 
Syphilitic  affections  of  mucous  membrane  of 
nose,  235 
Menorrhagia,  960 
iritis,  89 

chronic,  91 
in  infants,  91 
keratitis,  71 
sarcocele,  920 
ulceration  of  nose,  238 
of  tonsils,  499 


TABLE,  of  chemical  analysis  of  calculi,  827 
of  strictures  of  the  urethra,  as  to  locali- 
ty, 786 
Tables  of  characteristics  of   irreducible  tu- 
mors and  hernia,  725 
of  reducible,  724 
of  forms  of  inguinal  hernia,  723 
of  number  and  weight  of  calculi,  865 
of  stone-cases  at  Norwich  Hospital,  854, 
855,  863 
Tapping  for  hydrocele,  903 

repeated,  of  ovarian  cysts,  1023 
Taxis,  692,  727 

in  crural  hernia,  737 
injurious  effects  produced  by,  693 
injuries  and  accidents  occurring  in,  696 
Teale,  amputation  of  penis,  958 
Teeth,  deformity  of,  in  connection  with  syphi- 
litic keratitis,  72 
hemorrhage  after  extraction  of,  583 
surgical  diseases  of,  547 
tumors  of,  564 
warty,  566 
Teething,  a  cause  of  irritation  of  the  ear,  214 


Temporary  displacement  of  maxilla  for  remo- 
val of  naso-pharyngeal  polypi,  257 
ligation  of  arteries,  358 
Tension,  intra-ocular,  43 
Testicle,  absence  of,  893 
atrophy  of,  946 

bone,  skin,  hair,  and  teeth  in,  936 
calcareous,  osseous,  and  other  formations 

'in,  936 
cancer  of,  932 

condition  of  in  hydrocele,  899 
cystic  disease  of,  928 
cysts  connected  with,  905 
descent  of,  S92 
development  of,  892 
functional  disorders  of,  938 

treatment  of,  940 
imperfect  development  of,  893,  897 
inflammation  of,  914 
in  the  perineum,  896 
inversion  of,  898,  899 
irritable,  946 

passage  of,  through  crural  ring,  897 
relation  of,  to  hydrocele,  899 
retention  of,  894 
scrofulous  disease  of,  923 
suppuration  of,  920 
tuberculous  disease  of,  923,  924 
Test-types,  36 
Green's,  37 
Snellen's,  41 
Theobald,  dilatation  of  strictures  of  lachrymal 

canal,  154 
Theory  of  old  operation  for  aneurism,  342 
Third  nerve,  paralysis  of,  163 
Thomas,  ablation  of  uterus,  998 

enucleation  of  uterine  fibroids,  995 
operations  for  rupture  of  perineum,  1009 
spoon-saw,  995 
Thomson,  test  for  refraction,  35 
Thompson's  catheter-urethrotome,  800,  801 
method  for  divulsion  of  stricture,  798 
pathology  of  gonorrhoea,  967 
Statistics  of  lithotrity,  884 
washing-bottle,  889 
Thoracic  duct,  anomalies  of,  451 
diseases  of,  452 
rupture  of,  457 
wounds  of,  456 
Thromballosis,  286 

Thudichum,  on  earthy  phosphates  in  calculi, 
831 
removal  of   nasal   polypus  by  galvano- 
cautery,  251 
Thudichum's  douche,  237 
Tinea  ciliaris,  158 
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Tinea  palpebrarum,  158 
Tinnitus  auriuni,  215 
Tobacco  amaurosis,  104,  105 
Tongue,  abscess  of,  265 

chronic  ulcerations  of,  266 

cysts  of,  269 

diagnosis    between  syphilis   and  cancer 
in,  272 

diseases  of,  261 

epithelioma  of,  273 

fatty  tumors  of,  268 

fibromata  of,  269 

hard  chancre  of,  272 

hypertrophy  and  enlargement  of,  262 

ichthyosis  of,  272 

inflammation  of,  acute,  264 

nsevus  of,  268,  269 

syphilitic  affections  of,  271 

tuberculous  ulcer  of,  267 

vascular  tumors  of,  269 

warty  growths  of,  268 

wounds  of,  271 
Tongue-tie,  261 
Tonsillitis,  491 

malignant,  498 
Tonsillotomy,  497 
Tonsils,  acute  inflammation  of,  491 

chronic  inflammation  of,  495 

cutting  of,  497 

syphilitic  ulceration  of,  499 
Tooth-bearing  tumors,  571  (note) 
Tooth-pulp,  sensitive,  growth  of  after  fracture, 

564 
Tooth-tumors,  564 

Tortuous  strictures  of  the  urethra,  785 
"Tour  de  maitre,"  790 
Trachelorrhaphy,  1016 
Trachoma,  58 

Transmission  of  gonorrhoea,  961 
Traumatic  aneurism,  381 
Moore  on,  383 
progress  of,  382 
treatment  of,  382 

cataract,  118 

iritis,  86 

stricture  of  urethra,  787 
Travers,  on  repair  in  veins,  285 
Treatment  of  aneurism,  340 

of  hydrocele,  902 

of  ovarian  cysts,  1023 

of   reducible    oblique    inguinal   hernia, 
725 

of  stone  in  the  bladder,  838 

of  stricture,  792 

of  stricture  of  oesophagus,  546 
Trelat,  urethrotome,  800,  801 


Trendelenburg,  on  preliminary  tracheotomy 

in  operations  on  the  tongue,  279 
Trichiasis,  157 

Triple  phosphate  deposits  in  urine,  821 
True  aneurism,  316 
Trusses,  characteristics  of,  6.76 
Tubercle,  deposits  of,  in  the  testis,  925 
Tubercle  of  the  bladder,  765 
Tuberculous  disease  of  testicle,  923,  924 

of  epididymis,  924 
Tuberculous  ulcer  of  tongue,  267 
Tubular  prolongation  of  peritoneum  to  tunica 

vaginalis,  900 
Tufnell,  case  of  aneurism  from  embolism,  320 
Tumors,  diagnosis  of  aneurism  from,  338 
in  urethra,  807 
irreducible,  diagnosis  of  from  hernia,  725 

reducible,  724 
of  bladder,  763 
of  fauces,  500 
of  gum,  559 
of  jaws,  525 
of  pharynx,  542 
of  scrotum,  954 
of  spermatic  cord,  950 
Tunica  vaginalis  testis,  changes  of  in  hema- 
tocele, 911 
changes  of  in  hydrocele,  900 
fibrous  and  cartilaginous  bodies 

in,  913 
varix  of,  466 
Tunneled  instruments  for  urethral  stricture, 

795 
Twisting  of  intestine,  601 
Tympanum,  accumulation  of  mucus  in,  200 
affections  of,  197 

after  scarlatina,  etc.,  202 
deposits  within,  205 

inflammation  of  mucous  membrane  of,  198 
membranous  bands  in,  205 
rigidity  of  mucous  membrane  of,  206 
syphilitic  inflammation  of,  204 
Tyrrell,  artificial  pupil,  66 
blunt  hook,  97 

on  after-treatment  of  cases  of  cataract- 
extraction,  132 


TTLCER  of  cornea,  75 

*-*      of  rectum  and  anus,  649 

Ulcerated  sore  throat,  499 

Ulceration  of  bladder,  761 

of  membrana  tympani,  186 

of  nose,  strumous,  with  ozaena,  240 

syphilitic,  238 
of  pharynx,  541 
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Umbilical  vein,  inflammation  of,  293 
Undescended  testicle,  894 

complication  with  hernia,  S96 
condition  of,  894 
diagnosis  from  hernia,  895 
diseases  of,  895 
removal  of,  896 
Upper  lip,  hypertrophy  of,  519 
Urate  of  ammonia  calculus,  828 
Urate  of  soda  or  lime  calculus,  828 
Urates,  deposits  of,  in  urine,  819 
Ureters,  malformations  of,  753 
Urethra,  calculi  in,  867 

female,  dilatation  of,  for  removal  of  cal- 
culus, 868 
vascular  tumors  of,  984 
inflammation  of,  807 
male,  deficiencies  of,  784 
diseases  of,  783 
stricture  of,  784 
spasm  of  the,  806 
tumors  in  the,  807 
Urethra-forceps,  872 
Urethral  fever,  788 
hemorrhoids,  984 
instruments,  sizes  of,  792 

tunneled,  795 
lithotomy  in  the  female,  869 
mucous  membrane  in  female,  prolapsus 

of,  984 
stricture,  diagnosis  of,  from  prostatic  en- 
largement, 777 
dilatation  of,  793 
near  the  meatus,  803 
Urethritis,  varieties  of,  965 
Urethro -rectal  fistulse,  810 
Urethrotomy,  external,  803 

internal,   800 
Uric  acid  calculus,  S27 

deposits,  819 
Uric  oxide  calculus,  828 

deposits,  820 
Urinary  abscess,  807 
chronic,  808 
bladder,  puncture  of,  per  rectum,  813 

rupture  of,  817 
calculi,  818 

cementing  material  of,  823 
chemical  analysis  of,  S26 
classification  of,  824 
nucleus  of,  826,  831 
physical  properties  of,  824 
sections  of,  825 
deposits,  818 
fistulse,  808 
blind,  810 
indurated.  809 


Urinary — 

organs,  diseases  of  the,  747 
Urine,  changes  of,  in  urethral  stricture,  788 
constituents  of,  818 
extravasation  of,  816 
infiltration  of,  after  lithotrity,  878 
normal,  properties  of,  818 
suppression  of,  753 
Uro-stealith  calculus,  832 
Uterine  fibroids,  conclusions  as  to,  997 
enucleation  of,  993,  994 

by  inducing  gangrene,  995 
fungosities,  992 
polypus,  989 

treatment  of,  990 
Uterus,  ablation  of,  998 
absence  of,  9S6 
cancer  of,  999 
diagnosis  of  cancer  of,  999 
operation  for,  1000 
fibrous  tumors  of,  993 

operations  for,  990 
sarcoma  of,  990 
Uvula,  relaxed,  500 

yACCINATION,  for  nam,  518 
'    Vagina,  fistula;  communicating  with,  1033 
malformations  of,  985 
occlusions  of,  985 
Vaginal  hernia,  743 

injections,  983 
Vaginal  process,  changes  in,  672 

congenital  patency  of,  671 

of  peritoneum,  etc.,  tabular  view  of, 

715 
state  of  at  birth,  673 
Vaginitis,  981 

Van  Buren,  classification  of  rectal  strictures, 
653 
on  ligature  of  internal  hemorrhoids,  632 
Van  Roosbrock,  on  contagious  pus,  963 
Varices,  anatomical  changes  in,  298    . 
intra-abdominal  lymphatic,  462 
of  lymph-vessels  of  penis  and  perineum, 
466 
diagnosis  and  treatment  of,  469 
Varicocele,  947 

effects  of,  on  the  testicle,  948 
treatment  of,  948 
Varicose  aneurisms,  386 

treatment  of,  390 
Varieties  of  crural  hernia,  730 
Le  Grendre  on,  731 
of  hernia  (regional),  709 
of  hydrocele,  899 
Varix,  295 

of  tunica  vaginalis  testis,  466 


INDEX    OF    VOL.    II, 


10G3 


Vascular  growths  of  lips,  517 

tumors  of  female  urethra,  9S4 
of  gums,  562 
of  jaws,  531 
of  tongue,  269 
Vas  deferens,  absence  of,  893 
Vegetable  organisms,  not  the  cause  of  gonor- 
rhoea, 964 
Veins,  calculi  in,  294 
coagula  in,  286 

compression  of  by  tumors,  302 
deep  symptoms  "Of  obstruction  in,  291 
degeneration  of  coats  of,  295 
hypertrophy  and  atrophy  of,  294 
inflammation  of,  283 
parasites  in,  302,  303  (note) 
pulsation  of  in  arterio-venous  aneurism, 

389 
varicose,  295 
Velpeau,  experiments,  377 
Velum,  artificial,  590 
Vertebral  artery,  ligation  of,  415 
Vesalius,  views  of  anatomy  of  eye,  120 
Vesical  calculi,  obstructing  labor,  870 

calculus,  symptoms  of,  834 
Vesical  orifice,  deviations  of,  773 
Vesicointestinal  fistula,  762 
Vesico-prostatic  calculus,  866 
Vesico-vaginal  fistula,  operation  for,  1034 

lithotomy,  869 
Vesiculae  seminales,  affections  of,  951 
Vesicular  polypi  of  nose,  246 
Vestibular  operation  for  calculus  in  the  fe- 
male, 869 
Vidal    (de  Cassis),  section  of  prostate  in  li- 
thotomy, 859 
Villous  growths,  in  the  urinary  bladder,  764 

tumor  of  rectum,  664 
Virility  and  sterility,  894,  895 
Vision,  acuteness  of,  43 

distinct,  near  and  far  points  of,  29 
field  of,  43 
Vitreous  body,  cysticerci  in,  109 
diseases  of,  109 
hemorrhage  into,  109 
syphilitic  inflammation  of,  109 
Vomiting  in  hernia,  nature  of,  689 
Von  Walther,  on  lithogenesis,  823 
Vulvitis,  9 SI 


WAGSTAFFE,  case  of  aneurism,  326 
■"      Wardrop,  on  Brasdor's  method,  416 
on  collateral  circulation,  350  (note) 


Warts,  on  eyelids,  159,  161 
Warty  polypus  of  rectum,  663 
Warty  teeth,  566 
Washing  out  of  the  bladder,  760 
Washing-bottle,  Bigelow's,  888 

Thompson's,  889 
Water-eaten  calculi,  825 
Weber,  on  collateral  circulation,  349  (note) 
Weber,  Otto,  on  radical  cure  of  hernia,  679 
Wecker,  forceps-scissors,  142 

sclerotomy,  for  glaucoma,  148 
Wegner  and  Vir'chow,  hypertrophy  of  tongue, 

262 
Wells,  test  for  strabismus,  168 
White,  on  self-abuse  in  adults,  939 

oxalate  of  lime  calculus,  829 
Williams,  on  operations  for  recurrent  stone,, 
853 
remarks  on  median  lithotomy,  866 
statistics  of  stone  operations,  863,  864 
Wire,  treatment  of  aneurism  by  introduction 

of,  376 
Wisdom-teeth,  difficult  eruption  of,  555 
Wollaston,  composition  of  prostatic    calculi 

866 
Women,  surgical  diseases  of,  983 

classification  of  subjects,  983 
Wood,  operation    for    exstrophy  of  bladder, 
756 
operation  for  radical  cure  of  oblique  in- 
guinal hernia,  726 
Wound,  treatment  of,  after  herniotomy,  707 
Wounds,  incised  and  puctured,  of  cornea,  78 
of  eyelids,  162 
of  lymph-vessels,  473 
of  thoracic  duct,  456 
of  tongue,  271 
Wutzer,   method  for  radical  cure  of  hernia, 
679,  726 

VANTHIC-OXIDE  calculus,  828 


A 


Xanthine,  828 


yELLOW  spot,  48 

■*■      Young,    theory   of    accommodation,    2S 
(note) 


f/ANDER,  on  the  ophthalmoscope,  46 


L 


Zeissl,    relation    between    prostatic    en- 


largement and  chronic  gonorrhoea,  973 
Zoja,  case  of  obturator  hernia,  739 
Zone,  sclerotic,  49 
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